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STATION  PUBLICATIONS  ABSTRACTED. 

Alabama  Canebrake  Station: 

Bulletin  24,  January,  1907 1133 

25,  January,  1908 1134 

Alabama  College  Station: 

Bulletin  140,  July,  1, 1907 332 

141,  July,  1907 578 

142,  March,  1908 1033 

Circular  2,  Marcli,  1908 1050 

Twentieth  Annual  Report,  1907 1092 

Alabama  Tuskegee  Station: 

Bulletin  11,  January,  1908 1039 

Alaska  Stations: 

Annual  Report,  1906 10, 17,  24,  35,  93 

Arizona  Station: 

Bulletin  55,  July  1,  1907 689 

56,  September  23,  1907 759 

Eighteenth  Annual  Report,  1907 1134, 1137, 1170, 1187, 1194 

Arkansas  Station: 

Bulletin  96,  1907 983 

97,  1907 983 

98,  1908 941 

99,  1908 ". 974 

100,  January  22,  1908 1012 

Twentieth  Annual  Report,  1907 995 

California  Station: 

Bulletin  188,  June,  1907 584 

189,  June  30,  1907 631 

190,  July,  1907 658 

191,  September,  1907 657 

192,  October,  1907 . . . . : 759 

193,  November,  1907 843 

194,  December  31,  1907 1127 

Circular  25,  September,  1906 14 

26,  September,  1906 40 

27,  October,  1906 17 

28,  January,  1907 135 

29,  June,  1907 191 

30,  June,  1907 961 

31,  July,  1907 993 

32,  July,  1907 961 

33,  August,  1907 966,  967 

34,  October,  1907 1193 

Colorado  Station: 

Bulletin  120,  July,  1907 454 

121,  March,  1907 431,438 

122,  April,  1907 441 

123,  January,  1908 918,  995 

124,  July,  1907 769 

125,  July,  1907 771 

126,  January,  1908 , 944 

127,  January,  1908 '. 1012 
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Connecticut  State  Station:  Page. 

Bulletin  156,  June,  1907 221 

157,  September,  1907 454 

158,  "November,  1907 633 

159,  January,  1908 861 

Thirtieth  Annual  Report,  1906,  pt.  6 235,  241,  291 

Biennial  Report,  1907-8.  pt.  1 631 

2 864 

3 867 

4 1044 

5 1053 

CoNNECTicrT  Stores  Station: 

Bulletin  47,  May,  1907 370 

48,  May,  1907 371 

49,  November,  1907 662 

50,  November,  1907 1070 

Delaware  Station: 

Bulletin  77,  April  1,  1907 29 

78,  June,  1907 421 

79,  August  1,  1907 1056,  1057 

80,  January  1,  1908 1092 

81,  March  1,  1908 1028 

Circular  1,  March  4,  1907 56 

2,  March  15,  1907 ^54 

3,  May  1,  1907 *  54 

Sixteenth,  Seventeenth,  and  Eighteenth  Annual  Reports,  1904-1906 433 , 

437,  445,  451,  454,  455,  473,  491 
Florid.^.  Station: 

Bulletin  89,  March,  1907 313 

90,  September,  1907 873 

91,  December,  1907 852 

92,  March,  1908 1138 

Annual  Report,  1907 634,  641,  654,  660,  694 

Georgia  Station: 

Bulletin  76,  June,  1907 566 

77,  November,  1907 1038 

78,  November,  1907 1032 

79,  December,  1907, 1033 

Circular  61,  April  15,  1907... ' 367 

62,  October  20,  1907 665 

63,  November  5,  1907 684 

64,  November  18,  1907 648 

65,  December,  1907 837 

Hawaii  Station: 

Bulletin  14,  1907 338 

15,  October  22,  1907 643 

Annual  Report,  1906 419,  429,  437,  438,  451,  457,  491 

Haw.\iian  Sugar  Planters'  Station: 

Division  of  Agriculture  and  Chemistry — 

Bulletin  20,  1907 574 

21,  1908 981 

22,  1908 1078 
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Hawaiian  Sugar  Planters'  Station — Continued.  Page. 
Division  of  Agriculture  and  Chemistry — Continued. 

Bulletin  23,  February  19,  1908 1078 

24,  1908 1059 

25,  1908 1034 

Division  of  Entomology — 

Bulletin  3,  September  2,  1907 352 

4,  May  1,  1907 57 

5 452 

Index  to  Bulletins  2-5,  March  19,  1908 1093 

Division  of  Pathology  and  Physiology — 

Bulletin  7,  1907 48 

8,  1908 1152 

Idaho  Station: 

Bulletin  57,  April,  1907 332 

58,  May,  1907 384 

59,  May,  1907 316 

Illinois  Station: 

Bulletin  113,  March,  1907 30 

114,  March,  1907 54 

115,  AprU,  1907 117 

116,  August,  1907 554 

117,  August,  1907 657 

118,  September,  1907 656 

119,  October,  1907 940 

120,  November,  1907 978 

121,  January,  1908 1035 

122,  January,  1908 1069 

123,  February,  1908 1115 

Circular  108,  February,  1907 15 

109,  April,  1907 118 

110,  April,  1907 126 

111,  1907 276 

112,  July,  1907 348 

■  113,  October,  1907 680 

Twentieth  Annual  Report,  1907 894 

Indiana  Station: 

Bulletin  121,  May,  1907 20 

122,  June,  1907 139 

123,  February,  1908 1038 

124,  February,  1908 1029 

Circular  7,  April,  1907 P7 

8,  October,  1907 675 

9,  November,  1907 648 

10,  November,  1907 625 

Twentieth  Annual  Report,  1907 894 

Iowa  Station: 

Bulletin  91,  June,  1907 365,  366 

92,  June,  1907 377,  378 

93 ,  July,  1907 485 

94,  January,  1908 709 

95,  March,  1908 1016 

96,  March,  1908 1034 

Circular  1 431 
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Kansas  Station:  Paga 

Bulletin  144,  March,  1907 132 

145,  April,  1907 162 

146,  May,  1907 466 

147,  June,  1907 432 

148,  July,  1907 525 

149,  July,  1907 548 

150,  October,  1907 875 

151,  December,  1907 1136 

152,  February,  1908 1156 

Nineteenth  Annual  Report,  1906 93 

Twentieth  Annual  Report,  1907 1194 

Kentucky  Station: 

Bulletin  128,  December  31,  1906 21 

129,  February  1,  1907 34 

130,  June,  1907 857,  858 

131,  December  1,  1907 970 

Louisiana  Stations: 

Bulletin  91,  1907 32 

92,  May,  1907 31 

93,  June,  1907 161 

94,  July,  1907 261 

95,  September,  1907 479 

96,  September,  1907 548 

97,  September,  1907 631 

98,  September,  1907 867 

99,  December,  1907 843 

100,  January,  1908 956 

101,  January,  1908 954 

102,  March,  1908 1074 

103,  March,  1908 1060 

Cii-cular,  June,  1907 183 

Geological  Survey  Bulletin  4,  1906 115 

5,  1907 514 

Twentieth  Annual  Report,  1907 1092 

Maine  Station: 

Bulletin  143,  May,  1907 237 

144,  June,  1907 268 

145,  September,  1907 669 

146,  October,  1907 631 

147,  November,  1907 662 

148,  November,  1907 756 

149,  December,  1907 955 

150,  December,  1907 916,  995 

151,  January,  1908 1062 

152,  February,  1908 1036 

153,  March,  1908 1024 

154,  April,  1908 1154, 1160 

155,  March,  1908 1141 

MARYI.AND  Station: 

Bulletin  115,  February,  1907 56 

116,  March,  1907 38 

117,  April,  1907 363 

118,  June,  1907 331 
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New  Jersey  Stations — Continued.  Page. 

Bulletin  210,  December  16,  1907 828 

211,  January  30,  1908 934 

Annual  Report,  1906 612,  613,  623,  626,  632, 

635, 644, 646,  654,  661,  663,  664,  671,  676,  677,  678,  680,  683,  695 

1907 1012,  1017, 

1024, 1030, 1037, 1039, 1047, 1054, 1055, 1057,  1073,  1075, 1092 
New  Mexico  Station: 

Bulletin  60,  November,  1906 65 

61,  January,  1907 28 

62,  February,  1907 366 

63,  March,  1907 337 

64,  April,  1907 558 

65,  May,  1907 555 

Seventeenth  Annual  Report,  1906 337,  367,  384,  391 

New  York  Cornell  Station: 

Bulletin  243,  December,  1900 136 

244,  January,  1907 137 

245,  February,  1907 162 

246,  May,  1907 369 

247,  June,  1907 325 

248,  July,  1907 369 

249,  September,  1907 874 

250,  January,  1908. 1083 

Nineteenth  Annual  Report,  1906 894 

Twentieth  Annual  Report,  1907 894 

New  York  State  Station: 

Bulletin  287,  March,  1907 50,  51 

288,  April,  1907 37 

289,  April,  1907 38,  39 

290,  June,  1907 447 

291,  August,  1907 564 

292,  August,  1907 573 

293,  October,  1907 709 

294,  December,  1907 726 

295,  December,  1907. 995 

296,  January,  1908 961 

297,  February,  1908 1050 

298,  March,  1908 1041 

Technical  Bulletin  3,  December,  1906 173, 174 

4,  April,  1907 176 

5,  June,  1907 176 

6,  December,  1907 1179 

Circular  6,  April  5,  1906 946 

7,  April  25,  1906 971 

Twenty-fifth  Annual  Report,  1906 916,  946,  971,  995 

North  Carolina  Station: 

Bulletin  195,  June,  1907 '. . .       570 

196,  June,  1907 548 

Twenty-eighth  Annual  Report,  1905 150, 193 

Twenty-ninth  Annual  Report,  1906 122, 193 

Thirtieth  Annual  Report,  1907 1121, 1134, 1150, 1151, 1152, 1153, 1154, 1194 
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North  Dakota  Station:  Page. 

Bulletin  75,  February,  1907 27 

76,  March,  1907 330 

77,  July,  1907 377 

78,  October,  1907 774 

79,  February,  1908 1036 

80,  March,  1908 1036 

Special  Bulletin  5,  April,  1907 113 

6,  April,  1907 113 

Ohio  Station: 

Bulletin  182,  May,  1907 315 

183,  June,  1907 720 

186,  August,  1907 744 

187,  November,  1907 973 

188,  December,  1907 1045 

189,  January,  1908 1045 

190,  February,  1908 1045 

Circular  70,  May  24,  1907 14 

71,  August  9,  1907 332 

72,  August,  1907 446 

73,  October,  1907 469 

74,  March  5,  1908 1137 

74« • 654 

76,  1908 - 1137 

Oklahoma  Station: 

Bulletin  73,  April,  1907 147 

74,  April,  1907 135 

75,  June,  1907 374 

76,  February,  1908 1055 

77,  March,  1908 1033, 1054 

78,  April,  1908 1069 

Circular  6,  June,  1907 383 

7,  September,  1907 433 

Circular  of  Information  8,  February,  1908 1054 

9,  February,  1908 1054 

10,  March,  1908 1032 

Sixteenth  Annual  Report,  1907 311,  332, 340,  346,  347,  350,  362,  376,  391 

Oregon  Station: 

Bulletin  93,  February,  1907 38 

94,  February,  1907 38 

95,  January,  1907 888 

96,  December,  1907 975 

Seventeenth  Annual  Report,  1905 11, 10,  28,  39,  (io,  66,  93 

Eighteenth  Annual  Report,  1906 93 

Pennsylvania  Station: 

Bulletin  71  (revised  edition).  May,  1907 65 

82,  August,  1907 434 

83,  October,  1907 674 

84,  December,  1907 769 

85,  January,  1908 977 

86,  March,  1908 1057 

Annual  Report,  1906 814,  835,  838,  867,  873,  876,  877,  879,  894 

"This  circular  ha&been  relisted  bv  the  station  as  Circular  75. 


XII 


EXPERIMENT    STATION    RECORD. 


Porto  Rico  Station: 

Circular  6,  December  22,  1906 320 

6  (Spanish  edition),  June  10,  1907 320 

7 1157 

Rhode  Island  Station: 

Bulletin  118,  March,  1907 125 

119,  April,  1907 263 

120,  May,  1907 317 

121,  June,  1907 317 

122,  June,  1907 322 

123,  August,  1907 787 

124,  November,  1907 787 

125,  November,  1907 720 

South  Carolina  Station: 

Bulletin  126,  June,  1907 222 

127,  March,  1907 : .  29 

128,  March,  1907 67 

129,  March,  1907 41 

130,  May,  1907 81 

131,  June,  1907 273 

132,  December,  1907 740 

133,  December,  1907 733 

134,  January,  1908. . . ". 859 

135,  March,  1908 1032 

South  Dakota  Station  : 

Bulletin  100,  January,  1907 69 

101,  March,  1907 131 

102,  April,  1907 244 

103,  June,  1907 440 

104,  June,  1907 440 

Annual  Report,  1906 1093 

1907 1093 

Tennessee  Station: 

Bulletin  76,  December,  1906 55 

77,  December,  1906 738 

78,  December,  1906 714 

Texas  Station: 

Bulletin    93,  1907 555 

94,  March,  1907 538 

95,  May,  1907 564 

96,  July,  1907 526 

97,  June,  1907 674 

98,  August,  1907 995 

99,  December,  1907 919 

100,  December,  1907 920 

101,  January,  1908 941 

Utah  Station  : 

Bulletin  100,  December,  1906 328 

101,  December,  1906 363,  369 

102,  June,  1907 307,  368 

Vermont  Station: 

Bulletin  128,  April,  1907 172 

129,  April,  1907 291 
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Vermont  Station — Continued.  Page. 

Bulletin  130,  June,  1907 318,  323 

131,  September,  1907 465 

132,  January,  1908 949 

133,  January,  1908 970 

Nineteenth  Annual  Report,  1906.  230,  235,  246,  247,  248,  255,  271,  273,  274,  276,  291 

Virginia  Station: 

Bulletin  165,  March,  1907 189 

1 66,  May,  1907 335 

167,  June,  1907 5G8 

168,  June,  1907 532 

169,  June,  1907 571 

170,  July,  1907 '. 878 

171,  July,  1907 870 

172,  August,  1907 870 

173,  August,  1907 871 

Washington  Station: 

Bulletin  78,  1906 570 

79,  1906 567 

80,  1907 534 

81,  1907 555 

82,  1907 565 

83,  1907 655 

84,  1907 , ' 964 

Popular  Bulletin  1,  January,  1908 894 

2,  January,  1908 860 

West  Virginia  Station: 

Bulletin  109,  August,  1907 678 

110,  November,  1907 962 

111,  January  1,  1908 1077 

112,  February  1,  1908 1019 

113,  January,  1908 1052 

114,  December  31,  1907 1024 

115,  April  1,  1908 1172 

116,  April  1,  1908 1143 

Wisconsin  Station: 

Bulletin  143,  February,  1907 79 

144,  January,  1907 76 

145,  January,  1907 70 

146,  April,  1907 87 

147,  April,  1907 : 131, 141 

148,  April,  1907 178 

149,  April,  1907 168,  425 

150,  April,  1907. 141 

151,  May,  1907 464 

152,  June,  1907 473 

153,  November,  1907 774 

154,  September,  1907 708 

155,  December,  1907 774 

156,  November,  1907 707 

157,  December,  1907 970 

Special  Bulletin,  January  10,  1908 940 

Special  Bulletin • 986 
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Page. 
Wyoming  Station: 

Bulletin  73,  April,  1907 266 

74,  May,  1907 568 

75,  July,  1907 546 

Index  Bulletin  D,  July,  1907 695 

Sixteenth  Annual  Report,  1906 212,  224,  263,  266,  291 

Seventeenth  Annual  Report.  1907 511,  531.  532,  566,  592 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE  PUBLICATIONS 

ABSTRACTED. 

Annual  Reports,  1907 1092 

Circular  23 90 

24 91 

25 - - 690 

26 942 

Farmers'  Bulletin  287 71 

288 31 

289 29 

290 53 

291 39 

292 29 

293 : 60 

294 ^ 130 

295 * 164 

296 194 

297 157 

298 257 

299 228 

300 230 

301 240 

302 332 

303 386 

304 333 

305 391 

306 435 

307 441 

308 ■ 450 

309 592 

310 634 

311 690 

312 635 

313 734 

314 836 

315 822 

316 894 

317 995 

318 1034 

319 1027 

320 1093 

321 1189 

322 1137 

323 1136 


PUBLICATIONS  ABSTRACTED.  XV 

I'age. 

Food  Inspection  Decisions  69-73 64 

74-76 262 

77-79 461 

80-83 669 

84-88 863 

89-92 1 164 

32 

1092 


Report  84. 

85. 


Yearbook,  1906 211,214,217,231,233, 

234,  236,  238,  242.  251,  253,  255,  258,  270,  271.  276,  281,  285,  286,  290,  291 
Bureau  of  Animal  Industry: 

Bulletin  39,  pt .  17 52 

18 157 

19 660 


96. 

97. 

98. 

99. 
100. 
101. 
102. 
103. 


109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 


79 

80 

78 

181 

188 

866 

885 

1067 


Circular  108 ^2 


84 
81 
177 
271 
271 
372 
375 
689 
680 
682 
689 
983 


987 
982 
974 
965 
977 
985 


128 ^'"' 

129 984 

131 977 

Order  147 ^^5 

150 1164 

Twenty-third  Annual  Report,  1906 965, 

971,  974,  977,  982,  983,  985,  987,  988,  995 

Biological  Survey: 

Bulletin  28 ^50 

29 ^^^ 
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Biological  Survey — Continued.  Page. 

Bulletin  30 552 

31 659 

32 958 

Circular  54 : 51 

55 51 

56 52 

57 52 

58 156 

59 156 

60 : 351 

61 351 

62 351 

Bureau  op  Chemistry: 

Bulletin  84,  pt.  3 969 

105 310 

106 361 

107 506 

108 1064, 1065 

109 1008 

110 1058, 1059 

111 :  1027 

112,  pt.  1 1163 

2 1163 

Circular  16  (revised ) 564 

35 306 

36 375 

37 668 

38 1010 

Bureau  of  Entomology": 

Bulletin  64,  pt.  4 960 

66,  pt .  1 158 

2 158 

3 353 

67 455 

68,  pt.  1 453 

2 : 453 

3 453 

4 453 

5 858 

6 1158 

7 1158 

69 452 

70 456 

71 452 

72 , 664 

73 757 

74 756 

75,  pt.  1 761 

2 760 

12,  pt.  4  (technical  series) 352 

5  (technical  series) 556 

Circular  82 55 

83 55 
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Bureau  ok  Entomology — Continued.  Page. 

Circular  84 53 

85 53 

86 53 

87 159 

88 160 

89 158 

90 161 

91 355 

92 454 

93 : 452 

94 456 

95 553 

96 759 

97 860 

98 859 

99 ' 962 

Forest  Service: 

Circular    99 147 

100 147 

101 150 

102. 149 

103 243 

104 243 

105 244 

106 244 

107  243 

108 442 

109 443 

110 547 

111 545 

112 812 

113 651 

114 682 

115 , 651 

116 : 650 

117 652 

118 746 

119 749 

120 748 

121 749 

122 748 

123 748 

124 748 

125 749 

126 746 

127 846 

128 849 

129 847 

130 892 

131 847 

132 849 

133 848 

134 813 

56095—08 2 
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Forest  Service — Continued. 

Circular  136     

Page. 
• 952 

137     

950 

138                       

949 

139 

952 

140 

948 

141 

951 

142 

950 

143     

1043 

144 , 

1042 

145  

1146 

Silvical  Leaflets  1-14 

443 

The  Use  of  the  National  Forests 

147 

Instructions  for  Examinations.     Agricultural  Settlement  . 

343 

Bureau  of  Plant  Industry: 

Bulletin  101 

492 

102              

210,229,231,247,263 

103 

329 

104 

322 

105 

334 

106 

529 

107 

529 

108 

542 

109 

539 

no 

549 

Ill,  pt.  1 

583 

9 

534 

3 

533 

4 

569 

5 

734 

112 

584 

113 

526 

114..    .            .                                           

550 

115 : 

513 

116 

559 

117 

729 

118 

733 

119 

744 

120 

845 

121 

.   1007.  1051,  1079,  1080 

122 

1151 

Circular  ] 

1154 

9 

1140 

3 

1153 

[Circular],  June  7,  1907 

647 

Bureau  of  Soils: 

Bulletin  36 

. .  ■. 13 

40 

117 

41 

lis 

42 

214 

43 

216 

44...    . 

216 

45 

416 

46 

644 

47 

..^......„.\..n       621 
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Bi'REAU  OF  Soils — Continued.  Page. 

Bulletin  48 822 

49 819 

50 818 

51 1118 

Field  Operations,  1905  (Seventh  Report) 417 

Bureau  of  Statistics: 

Bulletin  52 589 

53 589 

54 589 

55 559 

56 734 

57 738 

58 734 

59 734 

60 1138 

61 1136 

62 1138 

63 838 

64 1168 

65 1138 

66 1139 

67 891 

Crop  Reporter,  Vol.  IX,  No.  7,  July,  1907 90 

8,  August,  1907 190 
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Seven  years  ago  the  quarter  centennial  of  the  first  experiment 
station  established  in  this  country  was  celebrated  at  New  Haven,  in 
connection  with  the  annual  convention  of  the  Association  of  Amer- 
ican Agricultural  Colleges  and  Experiment  Stations.  It  commemo- 
rated the  beginning  of  an  epoch-making  public  policy  which  has 
already  resulted  in  quite  as  important  advancement  as  science  has 
ever  wrought  in  any  industry.  This  year  is  the  twenty-fifth  anni- 
versar}'  of  four  other  stations — Massachusetts,  New  York,  Ohio,  and 
Tennessee — which,  taken  with  the  fact  that  three  others  had  been 
established  between  1875  and  1882,  shows  how  steady  was  the  growth 
of  the  experiment  station  idea. 

The  New  York  State  Station  observed  its  anniversary  in  field  day 
exercises  held  on  its  grounds  August  29.  An  attendance  of  over 
3,000  filled  to  overflowing  the  large  tent  which  had  been  erected  for 
the  occasion.  The  governor  of  the  State  lent  encouragement  by 
his  presence  and  his  words,  giving  public  recognition  of  the  signifi- 
cance of  the  anniversary  to  the  State.  The  programme  also  included 
addresses  b}^  local  members  of  Congress  and  the  State  legislature; 
representatives  of  the  State  department  of  agriculture  and  the  State 
grange ;  President  AY.  O.  Thompson,  of  Ohio  State  Universit}^ ;  and 
Dean  Bailey,  of  Cornell  University;  together  with  an  introductory 
address  by  the  director,  and  remarks  of  a  reminiscent  nature  by  the 
sole  surviving  member  of  the  board  of  control. 

Following  so  closely  upon  the  celebration  of  the  fiftieth  anniver- 
sary of  the  first  agriculture  college  in  this  country,  the  exercises  at 
Geneva  were  likewise  of  more  than  local  significance.  Popular  atten- 
tion was  again  forcefully  directed  to  the  substantial  nature  of  agri- 
cultural progress  during  the  last  generation,  and  especially  was  oppor- 
tunity afforded  for  emphasizing  the  influence  of  agricultural  research 
in  this  development. 

How  great  have  been  the  advances  in  agricultural  practice  may  be 
realized,  in  part,  by  reference  to  a  brief  summary  appearing  in  the 
first  report  of  the  station  and  dealing  with  the  conditions  prevailing  in 
New  York  at  the  time  of  its  establishment.  Agriculturally,  as  Doctor 
Jordan  expressed  it  in  his  remarks,  the  period  was  one  of  transition 
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from  the  swa}*  of  tradition  and  superstition  to  the  domain  of  exact 
knowledge.  During  the  seventies  the  work  of  the  farm  had  become 
imexpectedly  complex,  and  hindrances  unknoAvn  to  the  earlier  hus- 
bandry had  increased  the  hazards  attending  farm  practice.  Many 
sections  were  suffering  seriously  from  an  exhaustion  of  the  soil ;  new 
and  unknown  insects  appeared  in  great  numbers ;  noxious  weeds  mul- 
tiplied with  extreme  rapidity,  and  unfamiliar  diseases  worked  havoc 
in  flocks  and  herds.  The  futility  of  individual  experiment  and  the 
inadequacy  of  existing  agencies  in  combating  such  conditions  were 
in  due  season  appreciated,  and  led  to  a  demand  for  the  State  to  cope 
with  the  problem.  The  result  was  the  provision,  in  1880,  for  an 
agricultural  experiment  station  as  a  State  institution,  for  the  pur- 
l^ose  of  ''  jDromoting  agriculture  in  its  various  branches  by  scientific 
investigation  and  experiment,"  and  its  actual  commencement  of  work 
in  the  spring  of  1882. 

Although  experiment  stations  were  already  in  existence  in  Cali- 
fornia, Connecticut,  New  Jerse}',  and  North  Carolina,  and  agricul- 
tural experimentation  was  slowly  taking  concrete  form  at  a  number 
of  the  agricultural  colleges,  the  institution  at  Geneva  found  itself  in 
many  respects  a  jjioneer.  The  prevailing  model  of  the  time  was  the 
German  experiment  station,  in  which  a  characteristic  feature  was  the 
control  work;  and  in  the  existing  stations  the  inspection  of  fertilizers 
had  usualh'  been  a  prominent  function  from  the  start.  At  Geneva, 
however,  such  duties  were  not  imposed  until  1894,  and  by.  that  time  a 
spirit  of  strict  adherence  to  the  Avork  of  investigation,  unhampered  by 
routine  analysis,  had  become  well  established. 

A  second  divergence  from  the  prevailing  type  was  as  to  the  form  of 
organization.  Instead  of  affiliation  with  an  existing  college  or  uni- 
versity as  its  research  department,  the  institution  was  established,  and 
has  since  been  maintained,  on  an  entirely  independent  basis,  a  circum- 
stance insuring  to  its  personnel  exemption  from  the  exactions  of  an 
undue  amount  of  teaching  and  thereby  favorable  to  concentration  of 
effort. 

A  third  distinctive  feature  was  the  liberal  financial  support  ac- 
corded it  at  the  outset.  Instead  of  starting  with  an  initial  appro- 
priation of  $5,000  a  year,  as  did  its  predecessors,  much  of  which  was 
of  necessity  expended  for  equipment,  the  Geneva  Station  received  a 
maintenance  appropriation  of  $20,000  a  year,  together  with  $30,000 
for  buildings  and  grounds,  a  substantial  recognition  of  its  needs  and 
of  the  service  expected  of  it.  This  gave  it  a  distinct  advantage  in 
planning  and  organizing  its  work,  and  the  continuance  of  this  gener- 
ous support  as  the  needs  and  activities  of  the  station  have  grown  has 
been  no  small  factor  in  its  consistent  development.  To-day  its  an- 
nual income  aggregates  over  $90,000,  of  which  but  $2,400  is  obtained 
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from  Federal  sources,  making-  it  still,  as  in  the  beginning,  the  most 
liberally  supported  bv  the  State  of  any  of  these  institutions. 

Still  another  important  element  which  has  made  for  prosperity  at 
the  station  has  been  the  character  of  its  personnel.  During  the 
twenty-five  years  the  position  of  director  has  changed  but  twice,  and 
other  positions  in  the  station  have  enjoyed  unusual  freedom  fi"om 
change.  From  the  time  when  Babcock,  Goif.  and  Wing  formed  with 
the  director  its  entire  scientific  staff,  there  has  been  maintained  not 
merely  a  high  degree  of  efficiency,  but  also  a  spirit  of  fidelity  to  high 
ideals  of  research.  Xot  the  least  of  the  services  of  the  station  has 
been  as  a  training  ground  for  investigators,  through  whom  its  influ- 
ence has  been  potent  and  widespread. 

A  comparison  of  the  station  of  1907  with  that  of  1882  exemplifies 
the  remarkable  expansion  of  activities  Avhich  has  characterized  our 
progress  during  that  time.  From  a  scientific  staff  of  four,  represent- 
ing the  basal  departments  of  agriculture,  chemistry,  and  horticulture, 
the  number  of  scientific  and  clerical  workers  has  increased  to  thirty- 
one,  with  the  establishment  of  new  departments  of  animal  industry, 
bacteriology,  botany,  dairying,  and  entomology.  In  addition,  special 
officers  are  now  necessary  for  exclusive  attention  to  the  general  super- 
vision of  the  work,  the  editing  and  mailing  of  the  publications,  and 
similar  lines.  Fifteen  laboratory  and  other  buildings  are  in  use,  with 
five  more  to  be  added  in  the  near  future.  A  few  short  articles  sent 
out  to  newspapers  of  the  State  and  a  brief  annual  report. of  small 
circulation  sufficed  in  the  earlier  days  for  the  dissemination  of  the 
results  of  the  station's  work.  At  present  the  publications  number 
about  fifteen  each  year,  most  of  which  are  reprinted  in  condensed 
popular  form  in  editions  of  forty-five  thousand  copies. 

With  these  improved  facilities  for  service  on  the  part  of  the  sta- 
tion has  developed  a  steadily  increasing  appreciation  from  the  gen- 
eral public.  The  newly  organized  institution  faced  a  constituency 
which,  while  hopeful,  was  none  the  less  to  a  degree  apprehensive  that 
the  ncAv  effort  might  be  fanciful  and  visionary  in  its  origin  and 
would  be  impractical  in  its  results.  To-day,  to  quote  again  from 
Doctor  Jordan,  *'"  the  agricultural  scientist  feels  that  his  right  to  live 
and  labor  is  recognized.  Members  of  our  staff  are  listened  to  with 
respect  and  confidence,  .  .  .  and  their  advice  is  freelj^  sought  con- 
cerning troublesome  farm  problems."  During  the  first  year  of  the 
station's  existence  about  500  letters  of  inquiry  were  received.  At 
present  the  mnnber  of  replies  sent  out  aggregates  from  10,000  to 
15,000  each  year. 

In  fact,  to  such  an  extent  has  public  interest  develoj^ed  that  Doctor 
Jordan  deemed  necessary  a  word  of  warning.  "  It  is,"  said  he,  "  a 
real  menace  to  research  work  that  the  worth  to  agriculture  of  the 
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men  of  the  colleges  and  stations  is  so  largely  judged  by  popular 
efforts.  ...  If  the  members  of  this  station  staff  \Yere  to  meet  all 
the  calls  they  have  for  speaking  and  for  visitation  to  different  locali- 
ties in  the  State,  dust  would  settle  on  the  crucible  and  the  micro- 
scope.'" He  took  occasion  to  emphasize  the  importance  of  close 
adherence  to  thorough  and  scientific  investigations  as  indispensable 
to  the  most  satisfactory  and  permanent  results. 

A  reason  for  the  need  of  this  careful  concentration  of  activity  in 
research  was  indicated  by  Governor  Hughes  in  ,a  speech  warmly 
commendatory  of  the  twenty-five  years  of  patient,  quiet,  and  effect- 
ive effort  of  the  station.  In  his  opinion  the  scientific  method,  of 
which  the  station  was  to  be  regarded  as  an  exponent,  is  to  be  defined 
as  a  patient,  careful,  persistent  pursuit  of  truth — a  fundamental 
principle  which  he  declared  of  general  application  in  all  human 
affairs.  "  What  Ave  want,"  he  went  on  to  say,  "  is  reason  in  agricul- 
ture. It  is  what  we  want  in  connection  with  every  other  field  of 
noble  effort.  We  want  training,  we  want  intelligence,  we  want 
scientific  method,  we  Avant  direction,  Ave  want  the  waj^  shown,  and 
then  the  man,  in  a  way,  can  Avalk  in  it." 

In  an  address  on  Lessons  of  the  Day,  Dean  Bailey  declared  the 
fundamental  i^urpose  of  the  stations  to  be  to  increase  the  fertility 
and  productiveness  of  the  land.  In  his  opinion  a  practical  problem 
confronting  them  Avas  the  reclamation  of  the  "  abandoned  farm," 
the  economic  aspects  of  Avhich  he  discussed  at  length.  A  broad  con- 
ception of  the  function  of  the  stations  Avas  also  shoAvn  in  the  address 
of  President  Thompson  on  National  and  State  Aid  to  luA^estigation, 
Avho  belieA'ed  the  principles  underlying  Federal  legislation  in  their 
behalf  to  be  based  on  the  "  general-Avelfare  "  clause  of  the  Con- 
stitution. 

Such  evidence  of  progress  in  dcA'clopment,  in  our  thinking  and 
our  ideals,  and  in  public  appreciation  are  gratifying  to  the  stations 
as  a  Avhole  and  reflect  credit  on  the  efficiency  and  fruit  fulness  of  our 
national  system.  Not  until  1918  Avill  its.  youngest  member  reach  its 
tAventy-fifth  anniversary.  Who  Avould  attempt  to  predict  the  deA^el- 
opment  in  the  meantime? 

Dr.  George  Chapman  Caldwell,  emeritus  professor  of  chemistry  in 
Cornell  University  and  for  many  years  prominently  identified  Avith 
the  progress  of  agricultural  chemistry  in  this  country,  died  in  a  sani- 
tarium September  5,  at  the  age  of  73  years.  Doctor  CaldAvell  Avas  one 
of  the  early  Avorkers  in  agricultural  experimentation  in  this  country, 
a  Avriter  and  lecturer  upon  various  phases  of  agricultural  science,  and 
a  specialist  in  the  deA^elopment  and  perfection  of  methods  for  agricul- 
tural analysis.     His  book  entitled  "Agricultural  Chemical  Analysis," 
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issued  in  1869,  "svas  a  pioneer  and  long  remained  the  standard  work  in 
English  upon  that  subject. 

Doctor  Caldwell  brought  to  his  life  work  a  broad  and  thorough 
training,  gained  at  the  Lawrence  Scientific  School  of  Harvard  and 
the  universities  of  Gottingen  and  Heidelberg.  He  received  his  doc- 
tor's degree  from  the  former  institution  in  1857,  being  a  student  of 
the  famous  Wohler  at  the  time  when  the  latter  was  at  the  height  of 
his  career.  Returning  to  this  country  he  was  for  a  year  assistant  in 
chemistry  at  Columbia,  professor  of  chemistry,  physics,  and  botany 
at  Antioch  College,  in  Ohio,  from  1859  to  '62,  and  professor  of 
chemistry  in  the  Pennsylvania  Agricultural  College  from  '64  to 
'68.  The  interval  between  '62  and  '64  was  spent  in  the  service  of 
the  United  States  Sanitary  Commission.  He  was  called  to  Cornell 
in  1868,  being  the  first  professor  appointed  in  that  institution,  and 
remaining  in  active  service  for  thirty-five  years. 

"\"Mien  the  Cornell  University  Agricultural  Experiment  Station 
was  organized  in  1879  he  was  elected  director,  and  the  three  reports 
published  by  the  station  contained  many  papers  by  him  upon  the 
results  of  fertilizer  exjjeriments,  feeding  experiments  with  cows  and 
on  maintenance  rations  for  steers,  the  influence  of  feed  on  the  compo- 
sition of  milk,  sugar-beet  culture,  and  methods  of  agricultural  analy- 
sis. WTien  the  station  was  reorganized  in  1887  he  became  chemist, 
and  continued  in  that  office  until  his  retirement  in  1902. 

It  was  as  a  teacher  quite  as  much  as  an  investigator  that  Doctor 
Caldwell  contributed  to  the  advancement  of  agricultural  science  and 
practice.  To  a  large  number  of  students  he  opened  up  the  needs  and 
jDOssibilities  of  agricultural  investigation  and  gave  an  inspiration  to 
enter  that  field  in  the  search  for  truth.  Upon  these  he  impressed  an 
intelligent  appreciation  of  the  requirements  of  that  work,  especially 
the  necessity  for  thoroughness  and  exactness  in  plan  and  method  at 
every  stage  of  the  undertaking.  Although  not  active  for  several 
years  past,  owing  to  failing  health,  his  work  has  been  continued  in 
the  students  who  have  gone  out  from  his  instruction  into  experiment 
station  work,  and  who  have  carried  to  it  the  zeal  and  the  love  for 
truth  which  he  imparted. 
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Chemical  method  for  the  determination  of  the  available  phosphoric  acid 
in  soils,  A.  De  'SiGMor<D  {Jour.  Aiiier.  C'heiH.  Soc,  29  (1901).  Xo.  (>.  iip.  929-936, 
fifj.  1). — The  author  here  l)rieH.v  describes  the  method  which  he  has  used  for  the 
determination  of  the  available  phosphoric  acid  in  soils  in  connection  with  an 
elaborate  study  of  the  fertilizer  requirements  of  Hungarian  soils  for  which  he 
was  awarded  a  prize  by  the  Hungarian  Academy  of  Sciences.  The  method  is  as 
follows : 

"  1.  The  (letcnni)i(ttio)i  of  flir  hasicity  of  the  soil. — Titrating  2.5  gm.  of  soil 
with  a  standard  solution  of  nitric  acid,  containing  100  mg.  NoOs  per  liter,  and 
boiling  the  soil,  to  drive  out  all  the  carbonic  acid,  we  get  at  the  basicity  of  the 
soil,  that  is  the  amount  of  nitric  acid  neutralized  by  the  soil.  The  author  uses 
the  term  basicity  for  the  number  of  milligrams  N^Os  for  complete  neutraliza- 
tion of  2.5  gm.  of  the  soil. 

"  Weigh  25  gm.  air-dried  soil  in  a  beaker,  add  a  small  amount  of  water  and 
10  cc.  of  the  standard  nitric-acid  solution.  Then  boil  the  solution  until  the 
carbonic  acid  escapes,  test  with  litmus  paper,  and  if  the  reaction  is  not  dis- 
tinctly acid,  add  again  10  ec.  of  nitric  acid,  boil,  and  test  again  with  litmus 
paper.  Repeat  this  until  there  is  a  distinct  excess  of  acid.  Then  pour  the 
whole  contents  of  the  beaker  into  a  standard  flask  of  .500  cc,  fill  up,  shake, 
filter,  and  determine  in  .50  cc.  the  excess  of  acid  with  a  standard  solution  of 
potassium  hydroxid  such  that  1  cc.  neutralizes  10  mg.  NoO,.  Use  methyl 
orange  as  indicator.  By  calculating  tbe  junnber  of  milligrams  of  N2O5  neutral- 
ized by  25  gm.  of  soil,  we  get  the  basicity  of  the  soil. 

"  With  soils  which  on  adding  some  acid  effervesce  distinctly,  the  author  has 
found  it  better  to  use  only  5  gm.  instead  of  25  gu. 

"  2.  Making  of  the  soil  solution. — In  making  the  soil  solution,  we  wish  to  get 
a  solution  with  an  end  acidity  ranging  200  to  1.000  mg.  N2O5  per  liter  of  the  soil 
solution.  The  end  acidity  means  the  acidity  of  the  soil  solution  after  the  solu- 
tion is  ready  for  the  determination  of  phosphoric  acid. 

"  From  the  basicity  of  the  soil  we  can  nearly  calculate  the  amount  of  stand- 
ard acid  wanted  for  the  soil  solution,  namely : 

"(1)  If  the  soil  contains  practically  no  traces  of  carbonates,  or  the  basicity 
runs  below  the  value  of  1.000  mg.  N.O5.  use  l)ut  10  cc.  of  the  standard  nitric 
acid  solution  to  25  gm.  of  soil. 

"(2)  If  the  soil  contains  carbonates,  but  the  basicity  ranges  but  1,000  to  4.000 
mg.  N2O5.  use  just  as  many  cubic  centimeters  of  the  standard  acid  as  are  required 
for  the  full  neutralization  of  the  basicity  of  the  soil  to  25  gm.  of  soil. 

"(3)  If  the  soil  is  very  much  loaded  with  carbonates  or  the  basicity  runs  above 
4.000  mg.  N2O5,  and  the  soil  is  almost  loamy  or  clay,  use  5  to  10  cc.  less  of  the 
standard  acid  than  would  be  required  for  the  complete  neutralization  of  the 
basicity.  But  in  the  case  of  sandy  and  loose  peaty  soils  the  author  has  found 
it  best  to  use  the  amount  of  acid  according  to  (2), 
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"  Now  for  uiakiiifr  the  soil  solution  weigh  25  gin.  of  air-dried  soil  in  a  stand- 
ard flask  of  one  litei*.  add  about  100  cc.  distilled  water  and  standai'd  nitric 
acid  according  to  the  above-detailed  rules.  With  soils  rich  in  carbonates, 
take  care  of  the  effervescence ;  then  fill  up  to  1,000  cc,  close  the  flask,  and  put 
it  in  a  rotary  apparatus.  After  half  an  hour  of  slow  rotation  (one  rotation 
lasting  about  one-half  minute)  take  out  the  flask,  carefully  remove  the  stopper, 
and  allow  the  solution  to  stand  at  room  temperature  (12  to  2;^°)  for  about  K! 
hours.  Then  put  the  flask  again  in  the  apparatus  and  rotate  one-half  of  an 
hour  again.  Now  filter  the  solution  and  take  25  cc.  for  the  determination  of 
the  end  acidity  of  the  solution. 

"  This  is  done  by  titrating  it  with  the  above-mentioned  standard  potash 
solution,  using  methyl  orange  as  indicator.  If  the  end  acidity  would  not  fall 
between  the  200  and  1,000  mg.  N^Os  as  wanted,  repeat  the  preparation  of  the 
solution  according  to  tlje  results  of  the  end  acidity.  If  the  end  acidity  is  right, 
the  solution  is  ready  for  the  determination  of  the  phosphoric  acid. 

"3.  The  (leteDiiination  of  phosphoric  acid  in  flic  solution. — Evaporate  800  cc. 
of  the  filtered  solution  to  about  50  cc,  using  a  small  amount  of  a  20  per  cent 
anuuonium  nitrate  solution,  for  the  precipitation  of  silicic  acid.  When  the 
solution  is  evaporated  as  far  as  about  100  cc,  filter,  add  50  to  100  cc.  ammonium 
molybdate  solution,  heat  gently  until  the  precipitation  is  complete,  filter  the 
solution,  wash  the  precipitate  with  some  nitric  acid  of  5  per  cent,  dissolve  the 
molybdate  precipitate  with  ammonia,  add  hydrochloric  acid  in  excess,  and  again 
ammonia  in  excess,  and  precipitate  with  the  usual  magnesia  mixture.  Tlie  small 
amount  of  magnesium  pliosphate  precipitates  sometimes  very  slowly  and  48 
hours  should  be  allowed  for  complete  precipitation.  Dry  and  burn  the  filter 
paper  in  a  platinum  crucible,  ignite,  and  weigli  the  magnesium  pyrophosphate 
as  usual.  The  amount  of  P.O5  found,  multiplied  by  5,  gives  the  per  cent  in  the 
soil." 

A  comparison  of  the  results  obtained  by  this  method  and  in  fertilizer  experi- 
ments on  94  Hungarian  soils  shows  a  very  satisfactory,  agreement  and  indicates 
that  the  method  furnishes  a  reliable  index  of  the  available  phosphoric  acid  in 
the  soil. 

On  the  determination  of  potash  in  potash  salts  and  mixed  fertilizers  by 
the  modified  Finkener  method,  H.  Neubaukr  {Ztschi:  Aiialyt.  Chem.,  Jf6 
{1901),  Ao.  -J,  pp.  311-31-',;  ahs.  in  Chem.  Zentbl.,  1907,  II,  No.  2,  p.  182;  Analyst, 
32  (1907),  A'o.  376,  p.  273). — A  recent  report  by  Kling  and  Engels  on  tests  of  the 
author's  modification  of  this  method  (E.  S.  R.,  18,  p.  108)  is  referred  to  and 
certain  improvements  of  the  method,  particularly  for  the  determination  of  potash 
in  mixed  fertilizers,  are  described. 

The  present  form  of  the  author's  method  for  the  determination  of  potash  in 
mixed  fertilizers  is  as  follows :  Boil  10  gm.  of  the  substance  in  a  500  cc.  fiask 
with  about  300  cc.  of  water,  then  add  a  drop  of  phenolphthaleln  and  sufficient 
dilute  milk  of  lime  to  produce  a  decided  red  color.  After  a  few  minutes  add 
enough  oxalic  acid  to  destroy  the  red  color.  Cool,  fill  the  flask  to  the  mark,  mix, 
and  filter.  Evaporate  25  cc.  of  the  filtrate  corresponding  to  0.5  gm.  of  substance 
to  dryness  in  a  platinum  dish  and  heat  almost  to  glowing  to  remove  ammonium 
salts.  Take  up  the  residue  in  water,  add  a  little  hydrochloric  acid  and  digest 
on  the  water  bath  with  trituration  until  any  floccules  of  calcium  sulphate  or 
silica  which  may  be  present  are  dissolved.  Pass  through  a  small  filter  into  a 
porcelain  dish  and  evaporate  with  platinum  chlorid  for  determination  of  potash 
in  the  usual  way.  the  reduced  platinum  being  purified  l)y  washing  with  hot 
10  per  cent  nitric  acid. 

The  determination  of  water  in  proteids,  F.  G.  Benedict  and  Charlotte  K. 
Manning    (.l//*r/-.  Jour.   I'ln/siol..  18   {1907),  No.  3,  pp.  213-221).— Animal  and 
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■vegetable  i;roteids  are  bygroscopie',  so  it  is  almost  impossible  to  use  anbydrous 
material  for  analytical  purposes.  Accurate  determinations  of  tbe  water  content 
are  tberefore  essential  in  reporting  analyses. 

"  Tbe  usual  custom  of  investigators  bas  been  to  determine  tbe  moisture  by 
beating  in  an  air  batb  at  110°  C,  and  as  tbe  results  in  tbis  paper  sbow,  the 
determinations  tbus  made  may  readily  be  subject  to  an  error  of  1  per  cent. 
Obviously  an  error  of  1  per  cent  or  more  in  the  water  determinations  would 
result  in  an  error  of  one-balf  of  1  per  cent  in  tbe  carbon  determinations,  and  a 
measurable  error  in  tbe  determination  of  nitrogen.  It  can  only  be  said  that  in 
the  majority  of  researches  on  tbe  animal  or  vegetable  proteins,  the  carbon  and 
nitrogen  determinations  are  in  large  measure  only  used  for  comparative  observa- 
tions, and  hence  the  absolute  nitrogen  or  carbon  content  is  not  of  as  great 
importance.  It  is  clear,  however,  that  at  least  so  far  as  tbe  materials  used 
in  these  investigations  are  concerned,  it  is  impossible  to' determine  tbe  moisture 
content  in  them  by  drying  in  hot  air  at  a  temperature  of  100  to  110°. 

"  The  removal  of  the  final  traces  of  moisture  which  are  persistently  retained 
bj'  tbe  proteins  when  dried  in  an  air  bath  at  a  temperature  of  110°  can  be 
effected  by  subsequent  desiccation  in  a  high  vacuiun  for  2  weeks." 

The  detection  and  estimation  of  reducing  sugars,  S.  R.  Benedict  {Jour. 
Biol.  Cheiii.,  3  (1907),  Xo.  2,  pi).  101-117). — From  a  study  of  methods  of  esti- 
mating sugar,  the  author  recommends  a  copper-carbonate  solution  and  gives 
directions  for  its  preparation.  For  delicate  work  in  sugar  detection,  either  in 
pure  solutions  or  in  urine,  the  reagent  should  be  freshly  mixed  and  diluted. 

The  method  outlined  for  the  volumetric  estimation  of  sugar  requires  a  solu- 
tion of  crystallized  copper  sulphate  in  water,  a  solution  of  crystallized  Rocbelle 
salt  with  pure  anbydrous  sodium  carbonate,  and  a  solution  of  potassium  sul- 
lihocyanid.  "  For  use  these  solutions  are  mixed  in  equal  proportions  in  the 
order  indicated.  To  every  30  cc.  of  the  solution  thus  obtained  are  added  from 
2.5  to  5  gm.  of  pure  anhydrous  sodium  carbonate.  The  amount  of  tbis  substance 
added  should  roughly  correspond  to  the  dilution  to  which  tbe  solution  will  be 
subjected  during  tbe  titration,  i.  e.,  for  titrating  dilute  sugar  solutions  add 
greater  quantity  of  carbonate  and  vice  versa.  The  solutions  ai'e  mixed  in  a 
beaker  of  suitable  capacity,  the  requisite  quantity  of  carbonate  added,  and  the 
mixture  heated  to  boiling  over  a  gauze  until  tbe  carbonate  completely  dissolves. 
Thirty  cc.  of  this  mixture  (equivalent  to  10  cc.  copper  sulphate  solution)  are 
equal  to  approximately  0.073  gm.  of  pure  dextrose. 

"  The  titration  is  carried  out  as  follows  :  The  sugar  solution  is  run  in  from  a 
burette  rather  rapidly  (not  so  rapidly  as  to  interfere  markedly  with  continuous 
vigorous  boiling)  until  a  heavy,  chalk-white  precipitate  is  formed  and  the  color 
of  the  fluid  begins  to  lessen  perceptibly.  Tbe  last  portions  should  be  run  in  in 
quantities  of  from  2  to  10  drops  (depending  on  depth  of  color  renaaining  and 
the  relative  strength  of  tbe  sugar  solution),  with  a  vigorous  boiling  of  alx)ut 
one-fourth  minute  between  each  addition.  Tbe  end  point  of  tbe  reaction  is  the 
complete  disappearance  of  the  blue  coloi".  Tbis  point  is  sharp  and  satisfactory. 
The  precipitate  obtained  is  chalk-white  and  is  rather  an  aid  than  a  hindrance 
to  the  determination  of  tbe  end  point." 

Separating  starch,  and  glycogen,  E.  Baub  and  E.  Polenske  {Arb.  K.  Gsndht- 
smnt..  2.'t  {1906).  ?\o.  3.  pp.  576-5S0 ;  abs.  in  Zentbl.  Oesam,  Physiol,  u.  Patli. 
Stofficech-sels,  ii.  ser.,  ,i  {1907),  Xo.  2,  p.  79). — In  the  examination  of  sausage  a 
method  of  separating  starch  and  glycogen  is  desirable,  and  that  elaborated  by 
the  author  depends  upon  the  fact  that  glycogen  is  soluble  in  a  saturated  solution 
of  ammonium  suli)hate.  while  starch  is  not.  After  filtration  and  dilution  the 
glycogen  is  precipitated  with  alcohol.  Comparative  tests  showed  that  the 
method  gave  satisfactory  results. 
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The  separation  of  carbohydrates  by  means  of  pure  yeasts,  J.  Konig  and 
I*.  IhiKMANX  iZtxchr.  I  iitirsmh.  Xalir.  ii.  dciuisNiiitl..  /.?  {1007),  No.  3,  pp. 
llS-132). — A  suiuniary  and  disc-ussion  of  oxperiniental  and  other  data  regarding 
the  use  of  yeast  as  a  moans  for  separating  carbohydrates  of  different  sorts. 
This  method  is  most  applicable,  according  to  the  authors,  when  a  yeast  can  he 
found  which  has  no  action  upon  a  given  sugar,  but  attacks  other  sorts.  Since 
estimating  the  amount  of  fermented  sugars  from  loss  of  weight,  as  shown  by 
carbon  dioxid  formed,  does  not  furnish  very  accurate  data,  yeasts  are  especially 
satisfactory  for  the  separation  of  glucose  and  maltose. 

The  determination  of  the  sugar  content  of  dried  beet  chips  and  sugar 
chips,  F.  Stroiimer  and  ().  Fallada  (  Wclni'iclir.  Crnf.  ]'er.  Riihriiz.  ln(J}i^. 
[Vienini].  .}.>  (Wdl).  \<>.  l.i.  /t/i.  16.].  IH'i). — .V  study  of  the  comparative  value  of 
methods. 

The  Polenske  number,  M.  Siegfelo  {Cheiii.  Ztfi-.  31  (101)7),  Ao.  .^0,  pp. 
511-513). — The  author  has  studied  the  I'olenske  method  of  determining  the 
presence  of  cocoanut  oil  in  hutter  f(ir  a  i)eriod  ot  2i  years,  and  in  this  article 
has  summarized  his  results  along  with  those  of  other  investigators. 

The  I'olenske  number  of  the  butter  fat  was  increased  to  some  extent  by  feed- 
ing coc-oanut  cake  to  cows  and  to  a  nuich  greater  degree  i)y  feeding  beet  tops 
and  leaves.  The  author's  compilation  of  8.")4  determinations  of  the  Polenske 
mimlier  shows  variations  ranging  from  1.20  to  5.30.  The  addition  of  consider- 
ahle  cocoanut  oil  would  be  required  to  raise  the  lowest  nunjber  to  the  highest 
mentioned.  It  Is  therefore  not  believed  by  the  author  that  the  addition  of  small 
quantities  of  cocoanut  oil,  say  10  per  cent,  can  be  detected  with  certainty  In  this 
way.     The  method,  nevertheless,  is  considered  of  great  i)ractical  value. 

Distillation  device  especially  for  nitrogen  determination,  C.  Block  {Ztschr. 
ChPin.  ApparatciihtiiKlc.  .^  \10<i7].  pp.  -'ill.  '/7,  p<i.  J;  ah.^.  in  Cticiii.  Zciitbl..  1007, 
I.  Ao.  11,  p.  781). — A  check  bulb  through  which  runs  the  stem  of  a  thistle  tube 
for  introducing  alkali  for  neutralizing  the  acid  in  Kjeldahl  determinations  with- 
out danger  of  loss  of  ammonia,  is  described. 

METEOROLOGY— WATER. 

Treatise  on  the  weather  for  farmers,  P.  Holdefletss  (  W'itterungskunde  fiir 
Laiiflirirtr.  Stuttgart:  Eiigeii  I'hiier,  1907.  pp.  VII-\-S-'i,  pgx.  1'/.  rtiarts  6). — 
Among  the  topics  discussed  in  this  treatise  are  the  importance  of  meteorology 
in  agricultui-e.  climate,  the  importance  of  weather  predictions  for  the  farmer, 
the  making  of  meteorological  observations  in  agriculture,  including  observations 
on  rainfall,  temperature  of  the  air  and  of  the  soil,  humidity  of  the  air,  winds, 
clouds,  sunshine,  atmospheric  pressure,  weather  changes,  and  phenological 
studies. 

Collected  contributions  from  the  field  of  meteorology  and  terrestrial  mag- 
netism, W.  VON  Bezoi.d  and  A.  Coym  {(jcsanimeltc  AJiluiiiiUHiigcii  a  us  den 
(irl)ieteii  der  Metcorologic  mid  dcs  Erdmagiiet'tKiniis.  Bntii.sirick:  F.  Vieweg 
d-  Son,  1006,  pp.  T7//-(-.'/.J.S;  rev.  in  Nature  [London].  7()  (1007).  No.  10.58,  pp. 
2H,  29). — These  are  the  crHlected  works  of  the  eminent  late  head  of  the  Prus- 
sian Meteorological  Institute.  The  subjects  treated  include  the  phenomena  vis- 
ihle  after  sunset  (Purpurlicht)  ;  thunderstorms  and  sunspots ;  thermodynamics 
of  the  atmosphere :  temperature  and  moisture  conditions  in  cyclonic  and 
anticyclonic  weather :  temperature,  pressure,  rainfall,  cloud  and  magnetic  poten- 
tial .around  iiarallels  of  the  earth;  and  the  Gaussian  theory. 

Monthly  Weather  Review  (Mo.  Weather  Rev.,  35  (1007),  A'o.s.  3.  pp.  103-15.',. 
fig.s.  10.  chart.$  10;  J,  pp.  15.5-205,  figs.  31,  charts  9). — In  addition  to  the  usual 
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reports  on  forecasts,  warnings.  \Aeather  and  crop  conditions,  meteorological 
tables  and  charts  for  the  months  of  March  and  April.  1007,  progress  of  cliniatol- 
og.v  throughout  the  ^A•orld,  recent  papers  bearing  on  meteorology,  recent  addi- 
tion to  the  Weather  Bureau  library,  etc..  these  numbers  contain  the  following 
articles  and  notes : 

No.  3. — Rainfall  and  Run-off  of  the  Catskill  Mountain  Region  (illus. ),  by 
T.  Merrlman  (seep.  11)  ;  Variation  of  Precipitation  in  the  Adirondack  Region, 
by  A.  .J.  Henry ;  The  Temperature  in  the  Front  and  in  the  Rear  of  Anticyclones, 
up  to  an  Altitude  of  12  Kilometers,  Compared  with  the  Temperature  in  the 
Central  Area  (illus.),  by  H.  H.  Clayton;  Bright  Meteors:  International- and 
Local  Organizations  for  the  Promotion  of  Seismology ;  The  Meteor  of  March 
14.  lOOG,  over  Central  New  York,  by  II.  A.  Peck;  Cooling  by  Expansion  and 
Warming  b.v  (.'ompression,  by  C.  E.  Peet ;  Espy's  Nepheloscope ;  Meteorological 
Stations  in  Southern  Rhodesia  (illus.);  A  Cloud  Bank  at  Sea;  Normals  in 
Weather  Bureau  Records ;  A  Plea  for  the  Teaching  of  Meteorology,  by  R.  H. 
Curtis;  On  "Absolute"  Values;  Adam  Paulsen  (1833-1007);  Weather  Bureau 
Men  as  Educators ;  and  Bells  as  Barometers. 

No.  4. — The  Mexican  Earthquake  of  April  15,  1907,  with  Notes  on  the  Nature 
of  Movements  Induced  by  Earthquakes,  by  C.  F.  Marvin ;  New  Japanese  Seis- 
mological  I'ublications,  by  C.  F.  Marvin ;  Tornado  of  April  5,  1907,  in  Escambia 
County,  Fla.  (illus.),  by  W.  F.  Reed,  jr.:  A  Proposed  New  Method  of  Weather 
Forecasting  by  Analysis  of  Atmospheric  Conditions  into  Waves  of  Different 
Lengths  (illus.).  by  H.  H.  Clayton  (see  p.  ^ — ):  Meteorology  in  the  Physical 
Laboratory ;  Action  of  a  Horizontal  Air  Current  upon  a  Vertical  Whirlwind,  by 
P..  Brunhes ;  Characterictics  of  the  Intertropical  Atmospheric  Circulation ;  The 
Velocity  of  Centers  of  High  and  Low  Pressure  in  the  United  States,  by  C.  F. 
von  Herrmann ;  A  Course  in  Dynamic  ]SIeteorology ;  Weight  of  Sleet  on  Tele- 
graph Wires  and  Trees ;  On  the  Depression  in  the  Value  of  the  Total  Intensity 
of  the  Solar  Radiation  in  1003,  According  to  Measurements  made  at  the  Central 
Station  of  the  Polish  Meteorological  Service  at  War.saw  (illus.).  by  L.  Gor- 
czynski :  The  "  Southwest "  or  "  Wet  "  Chinook,  by  H.  Buckingham,  sr. ;  The 
"  Dry  "  Chinook  in  British  Columbia,  by  R.  T.  Grassham  :  The  Wet  and  Dry 
Chinooks :  The  Hurricane  of  18<!7  in  the  Bahamas ;  Notes  for  Teachers :  Educa- 
tional Notes ;  Weather  Bureau  Men  as  Educators ;  The  International  Aero- 
nautical Conference  of  Octobei*.  190(5,  at  Milan,  by  A.  L.  Rotch ;  and  The  Seis- 
mological  Society  of  America. 

Meteorological  observations  {Alaska  Ntan.  Rpt.  1906,  pp.  68-75). — Observa- 
tions on  temperature,  precipitation,  and  cloudiness  at  Sitka,  Kenai,  Copper 
Center,  Rampart,  and  other  points  in  Alaska,  are  summarized  for  the  latter  part 
of  100.")  and  most  of  lOOd 

Meteorological  observations,  .J.  E.  Ostrander  and  T.  A.  Barry  {Maftsarhu- 
settv  i<t(i.  Met.  Biilx.  ^^1.  22.i.  pp.  )  each). — Summaries  of  observations  at 
Amherst,  Mass.,  on  pressure,  temperature,  humidity,  precipitation,  wind,  sun- 
shine, cloudiness,  and  casual  phenomena  during  May  and  June,  1907.  The  data 
are  briefly  discussed  in  general  notes  on  the  weather  of  each  month. 

Weather  report  for  1906,  W.  H.  Day  {Ann.  Rpt.  Ontario  Agi:  Col.  and 
E.rpt.  Farm.  32  {191)6),  pp.  29-31). — Summaries  of  observations  on  temperature, 
precipitation,  and  frosts  are  given  for  Guelph  and  other  stations  in  Ontario. 

The  climate  of  Calvert  County  [Md.],  C.  F.  von  Herrmann  {Balthnore: 
Johns  Hopkins  Press,  1907.  pp.  167-206,  flrjs.  If). — The  available  meteorological 
data  for  this  county  are  summarized  and  discussed. 

A  proposed  new  method  of  weather  forecasting  by  analysis  of  atmos- 
pheric   conditions    into    waves    of    different   lengths,    H.    H.    Clayton    {Mo. 
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Weather  Rev.,  35  (1907),  Xo.  .',,  pp.  161-168,  fius.  28).— The  more  important  con- 
clnsions  reached  hy  the  author,  after  a  study  of  this  subject,  are  as  follows : 

"(1)  That  every  meteorological  element  at  any  given  place  may  be  analyzed 
into  a  definite  number  of  oscillations  or  waves  differing  in  length,  each  of  which 
appears  to  have  a  physical  existence  distinct  from  that  of  the  others. 

"(2)  "When  analyzed  in  the  same  way  for  any  given  time,  the  data  at  widely 
separated  stations  near  the  same  latitude  show  analogous  waves,  except  that  the 
maxima  and  minima  differ  somewhat  in  the  time  of  occurrence  at  the  different 
stations. 

"(.'?)  The  waves,  at  least  in  temperate  latitudes,  drift  generally  from  west  to 
east — that  is,  the  maxima  and  minima  occur  at  eastern  stations  later  than  at 
western  stations. 

"(4)  The  velocity  of  drift  is  inversely  proportional  to  the  wave  length.  Fluc- 
tuations, or  oscillations,  completed  in  a  short  period  of  time,  drift  rapidly,  while 
longer  fluctuations  drift  more  and  more  slowly  in  proportion  as  the  time  of 
oscillation  is  longer. 

"(.5)  The  speed  of  travel  appears  to  be  fairly  constant  from  year  to  year 
for  waves  of  the  same  length  of  oscillation  measured  in  time. 

"  The  discovery  of  these  facts  not  merely  opens  the  way  to  a  great  improve- 
ment in  the  forecasting  of  weather  from  day  to  day.  but  also,  I  believe,  furnishes 
a  scientific  basis  for  long-range  forecasting.  1  he  application  of  this  knowledge 
to  practical  work  is.  however,  not  easy,  because  of  the  difficulty  of  analyzing  and 
separating  the  different  classes  of  waves.  As  a  result  of  working  at  the  matter 
for  a  number  cf  years  and  carefully  developing  and  testing  methods  of  analysis 
and  charting,  I  believe  it  is  possible  to  improve  the  present  forecasts  and  to 
make  forecasts  longer  in  advance,  which  would  be  of  enormous  advantage  to 
agriculture  and  commerce." 

Rainfall  and  run-off  of  the  Catskill  Mountain  region,  T.  Merriman  {Mo. 
Weather  Rer.,  33  {1907).  Xo.  3.  pp.  109-1 18,  figs.  6). — This  article  summarizes 
the  available  rainfall  data  of  the  region  covered  by  the  4  watersheds  proposed 
to  be  used  as  an  additional  supply  for  the  city  of  New  York,  and  gives  estimates 
of  the  probable  mean  annual  rainfall  of  the  watersheds  as  follows :  "  Esopus, 
44  in.  ;  Schoharie,  41  in. ;  Rondout,  48  in.  ;  Catskill,  88  in." 

Evaporation,  W.  H.  Day  {Ann.  Rpt.  Ontario  Agr.  Col.  and  E.rpt.  Farm,  32 
{1906),  pp.  31,  32). — This  is  a  continuation  of  the  previous  year's  work  on  tran- 
spiration (E.  S.  R.,  17,  p.  841),  and  includes  a  further  study  of  an  instrument 
devised  by  the  author  for  measuring  evaiwration.  The  data  reported  include 
observations  in  the  thermometer  shelter  and  at  the  surface  of  a  reservoir. 
During  the  G  months  from  June  to  November,  the  evaporation  from  the  reser- 
voir was  37.09  in.,  which  is  slightly  over  10  in.  in  excess  of  the  mean  annual 
rainfall  for  the  same  place. 

Damage  by  lightning  in  1906,  W.  H.  Day  {.Ann.  Rpt.  Ontario  Agr.  Col.  and 
K.ipt.  Fanii.  32  (1906),  pp.  3S-'in). — The  usual  summary  of  statistics  on  this 
subject  is  given. 

Where  the  wind  does  the  work,  ('.  Coisb  {Xat.  Geogr.  Mag.,  17  (1906),  No. 
G,  pp.  310-317,  figs.  10). — The  work  of  the  wind  on  the  low-lying  islands  and  sand 
reefs  of  the  coast  of  North  Carolina  is  described,  and  means  of  checking  the 
shifting  of  the  sands  are  discussed. 

Analyses  of  irrigation  waters,  A.  L.  Knisely  {Oregon  Sta.  Rpt.  1905,  p. 
67). — .Vnalyses  of  ~>  samples  of  water  used  in  irrigation  experiments  reported 
in  Bulletin  8<;  of  the  station  (E.  S.  R.,  17.  p.  90)  are  given. 

Water  for  various  crops,  W.  H.  Day  {Ann.  Rpt.  Ontario  Agr.  Col.  and  Expt. 
Farm,  32  {1906),  p.  33). — The  results  of  a  continuation  of  measurements  of  the 
amount  of  water  re<iuired  by  crops  of  wheat,  barley,  oats,  and  peas  are  reported. 
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Underground  waters  of  coastal  plain  of  Texas,  T.  U.  Taylor  iU.  8.  Geol. 
f<iirv(iJ.  Wdtcr-,'^!!/)/)]!/  and  Irrig.  Pupcr  yn.  J9(J,  pp.  13,  pis.  3). — The  region 
covered  \)y  this  repurt,  which  is  based  ui)oii  data  collected  l)y  personal  visits  and 
correspondence,  include"  the  greater  part  of  the  coastal  plain  of  Texas,  com- 
prising an  area  about  150  miles  wide  bordering  the  coast  and  extending  aci'oss 
the  entire  State.  Ground  water  is  usually  abundant  throughout  the  district, 
and  within  recent  years  artesian  wells  have  been  obtained  in  various  parts  of 
the  region,  some  of  them  furnishing  sufficient  flow  for  considerable  irrigation. 
The  depth  at  which  artesian  water  can  be  obtained  varies  from  a  few  feet  to 
over  2.000  ft.,  averaging  about  GOO  ft.  The  amount  of  How  varies  from  20  to 
1.(500  gal.  per  minute. 

The  geology  and  water  resources  of  the  western  portion  of  the  Panhandle 
of  Texas,  ('.  X.  Gould  (  C.  >s'.  Geol.  Hurveij,  Water-i^KppJy  aiid  Irr'uj.  Paper  Xo. 
191.  pp.  ID.  Ills.  7.  fif/s.  3). — This  report  summarizes  the  I'esults  of  a  geologic  and 
hydrographic  reconnaissance  made  during  1903  and  1905  over  a  region  of  approxi- 
mately 9.360  sq.  miles  in  the  western  part  of  the  Panhandle  of  Texas,  including 
Sherman.  Moore,  Potter.  liandall,  Dallam,  Hartley,  Oldham,  and  Deaf  Smith 
counties.  Most  of  the  underground  water  of  this  region  is  derived  from  the 
Tertiary  deposits.  It  is  almost  uniforndy  soft  and  relatively  pure  and  suitable 
for  all  domestic  uses.  The  local  precipitation  is  apparently  the  only  source  of 
the  underground  water.  It  is  estimated  that  only  about  one-third  of  the  rain 
sinks  into  the  soil,  adding  al)out  18  in.  to  the  ground  water  each  year. 

The  Potomac  River  basin,  H.  N.  Parker  et  al.  ( F.  8.  Geol.  Survey,  Water- 
Hupphi  and  lir'uj.  Paper  Xo.  192,  pp.  Vl-\-3(l'i.  pis.  10). — This  report  describes  all 
the  conditions  that  affect  the  economic  utilization  of  the  water  resources  of  this 
basin,  dealing  with  the  geographic  hisfory,  rainfall  and  stream  flow,  pollution, 
occurrence  of  typhoid  fever,  character  of  the  water,  relation  of  soils  and  forest 
cover  to  the  quality  and  quantity  of  the  surface  water,  and  the  effect  of  indus- 
trial wastes  on  fishes. 

The  real  cause  of  the  drying  up  of  springs  in  the  basin  of  the  Somme, 
HouiLLiER  {Anit.  Dir.  Hydraul.  et  Amelior.  Agr..  Aliii.  Agr.  [France],  1906,  No. 
31,  pp.  238-2Ji3). — The  various  causes  which  have  been  observed  to  contribute 
to  the  drying  up  of  springs  are  briefl.v  discussed,  but  it  is  maintained  that  in  the 
particular  case  hei'e  reported  it  is  not  due  jirimarily  to  diminution  of  rainfall, 
destruction  of  forests,  or  internal  erosion  of  the  soil,  but  to  more  complete  utiliza- 
tion of  the  soil  for  agricultural  ]iurposes,  resulting  in  greatly  increased  evapora- 
tion and  transiiiraticin  through  plants. 

On  the  sinking  of  subterranean  waters  and  the  disappearance  of  springs, 
E.  A.  Martel  (Ann.  Dir.  Hydraul.  et  Amelior.  Agr.,  Min.  Agr.  [France],  1906, 
Xo.  31,  pp.  2'i'i-246). — Brief  notes  are  given  on  the  causes  of  these  phenomena. 

The  pollution  and  self-purification  of  ice  (llo.  Bill.  X.  Y.  Dept.  Health,  23 
(1907),  Xo.  2,  pp.  2-6;  abs.  in  Engin.  Xeics,  ,57  {1901),  Xo.  11,  pp.  .',o.',-Jf.56) . — 
This  article  reviews  the  various  causes  of  pollution  and  discusses  the  agencies 
of  self-purification — subsidence  and  oxidation  (destroying  50  to  75  per  cent  of 
the  bacteria)  ;  i-enioval  of  suspended  and  dissolved  matter  by  freezing  (10  to 
40  per  cent)  ;  freezing  (destroying  5  per  cent  of  the  bacteria  in  1  hour,  90  in  24 
hours,  and  practically  all  in  2  to  3  weeks)  ;  destruction  of  pathogenic  germs 
when  distributed  through  a  large  body  of  water  (90  per  cent  in  30  to  60  days). 

"  It  is  thus  evident  why  .  .  .  ice  pollution  has  been  robbed  of  its  apparent 
dangers  and  why  the  records  show  so  few,  if  any,  cases  of  epidemics  of  typhoid 
fever  due  to  this  mode  of  transmission.  These  facts,  while  emphasizing  the 
great  immunity  bestowed  by  nature,  point,  however,  to  the  i*eal  dangers  of  ice 
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liifectiou  with  renewed  force.  There  still  remuins,  for  instance,  the  infection 
due  to  handling  and  distribution ;  to  surface  pollution  due  to  the  pernicious 
practice  of  flooding  ice  to  get  a  thicker  crop ;  to  surface  pollution  due  to  rains 
and  melting  snow  washing  pollution  from  side  slopes  on  to  ice  that  has  already 
formed ;  and,  finally,  to  the  dangers  of  artificial  ice  when  this  has  been  manufac- 
tured from  contaminated  water  and  delivered  to  consumers  before  the  natural 
processes  of  purification  have  had  an  opportunity  to  become  active  or  effective." 

The  prevention  of  stream  pollution  by  strawboard  waste,  E.  B.  Phelps 
(U.  8.  Geol.  Survey,  Water-Supply  and  Irrig.  Paper  No.  189,  pp.  29,  pis.  2,  figs. 
2). — This  bulletin  describes  briefly  the  manufacture  of  strawboard  and  the  meth- 
ods of  disposal  of  the  waste  liquor  from  this  manufacture,  and  reports  laboratory 
and  field  investigations  in  connection  with  a  manufacturing  plant  at  Urbana, 
Ohio,  on  methods  of  treatment  of  the  waste  to  prevent  pollution  of  streams. 

The  results  of  the  experiments  show  that  mechanical  filtration  through  sand 
without  coagulation  and  a  short  period  of  sedimentation  remove  over  00  per 
cent  of  suspended  matter  and  yield  an  effluent  which  can  be  discharged  into  an 
equal  volume  of  reasonably  pure  water  without  creating  a  nuisance. 

"  The  sludge  resulting  from  the  sedimentation  tanks,  after  pressing  or  spon- 
taneous drying,  is  innocuous  and  makes  good  soil.  It  has  some  value  as  a  fer- 
tilizer and  is  particularly  valuable  to  mix  with  the  clay  soils  of  the  Middle 
West  to  render  them  more  porous."  It  is  stated  that  the  material  contains  a 
considerable  proportion  of  calcium  carbonate  and  O.^-t  per  cent  of  available  phos- 
phoric acid.  *'  Other  uses  for  this  material  are  suggested,  but  they  re(iuire 
further  study." 

Report  of  the  commission  on  sewage  irrigation  of  the  city  of  Paris, 
BouRNEViLLE  ET  AX.  (AnH.  Dir.  Hydraul.  et  Ainelior.  Agr.,  Mia.  Agr.  [France], 
1906,  No.  31,  pp.  173-180).— The  status  in  1905  of  the  utilization  of  Paris  sewage 
in  irrigation  on  farms  near  the  city,  especially  at  Gennevilliers,  with  reference 
to  pollution  of  the  Seine,  is  briefly  reported  upon.  It  is  made  clear  that  the 
constantly  increasing  volume  of  sewage  can  not  be  cared  for  by  irrigation  alone. 

Sewage  and  the  bacterial  purification  of  sewage,  S.  Rideal  {London:  The 
Sanitary  Pullishing  Co.,  Ltd.;  Ncto  York:  John  Wiley  <€  Sons,  1906,  3.  ed.,  pp. 
XII -{-355,  figs.  58). — The  revision  of  this  third  edition  consists  mainly  in  the 
incorporation  of  recent  progress  in  bacterial  methods  of  sewage  disposal  and 
the  conclusions  of  the  Royal  Commission  of  Great  Britain  as  far  as  they  have 
been  published  (E.  S.  R.,  16,  p.  1032). 
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Further  studies  on  the  properties  of  unproductive  soils,  B.  E.  Livingston 
ET  AL.  (r.  (S*.  Dcpt.  Agr.,  Bur.  Soils  Bui.  36,  pp.  77,  pis.  7). — In  continuation  of 
previous  investigations  (E.  S.  R.,  17,  p.  340),  studies  of  the  occurrence  in  unpro- 
ductive soils  of  substances  deleterious  to  plant  growth  have  been  extended  to  a 
number  of  different  soils,  and  observations  have  been  made  upon  the  effect  of 
organic  fertilizers  on  the  toxic  properties  of  soils  and  on  the  toxicity  of  ordinary 
distilled  water. 

The  soils  investigated  in  addition  to  the  Takoma  lawn  soil  used  in  previous 
experiments  included  a  brownish  yellow  sandy  loam  subsoil  from  the  Depart- 
ment grounds,  Miami  silt  loam  from  the  Rhode  Island  Experiment  Station  farm, 
and  Volusia  silt  loam  from  the  Ohio  Station  farm.  The  methods  of  investiga- 
tion were  substantially  the  same  as  those  described  in  the  previous  bulletin. 
The  main  conclusions  drawn  from  the  results  of  this  investigation  are  sum- 
marized as  follows :  "  That  toxic  substances  exist  in  these  soils  is  apparent  from 
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several  different  lines  of  evidence.  (1)  Pure  water  is  uniformly  better  suited 
to  growing  wheat  seedlings  for  short  periods  than  is  the  soil  extract  from  the 
poor  soils.  It  is  also  better  suited  to  the  preparation  of  a  nutrient  solution.  (2) 
Finely  divided,  insoluble  solids,  when  shaken  with  these  extracts  and  then 
removed  by  filtering,  generally  produce  a  great  improvement.  Since  the  only 
conceivable  way  in  which  these  can  act  is  through  their  absorbing  action,  it  is 
to  be  supposed  that  they  owe  their  effect  to  the  fact  that  they  absorb,  and  thus 
remove  from  solution  the  toxic  bodies  existing  in  the  extract.  (3)  The  extracts 
of  these  soils  are  benefited  by  nutrient  salts,  especially  sodium  nitrate,  but  it  is 
pointed  out  that  these  may  be  effective  through  some  other  means  than  the 
phenomena  of  nutrition.  Certain  nonnutrients,  such  as  sodium  ehlorld,  pyro- 
gallol,  and  tannic  acid,  produce  marlced  beneficial  results.  Since  these  can  not 
act  directly  through  nutrition,  they  must  have  some  action  either  upon  the  toxic 
bodies,  making  them  nontoxic,  or  upon  the  plant,  causing  it  to  become  more  or 
less  immune  to  the  toxic  bodies.  (4)  The  same  chemicals  have  similar  effects 
when  added  to  the  soil  itself.  Here  the  action  is  more  difficult  of  analysis,  but  it 
seems  probable  that  the  chemicals  act  in  the  same  general  way  as  in  the  aqueous 
extract. 

"  The  toxic  substances  here  considered  appear  to  be  but  slightly  soluble  in 
water ;  they  are  sometimes  volatile  with  steam  and  sometimes  not ;  the  soil 
extracts  containing  them  are  usually  more  or  less  acid  in  reaction,  but  the 
acidity  is  not  in  itself  the  cause  of  their  deleterious  action  ;  they  are  probably 
organic  and  are  absorbed  by  finely  divided  solids. 

"  Evidence  is  pi-esented  to  the  effect  that  injurious  materials  similar  to  the 
ones  existing  in  the  soils  are  produced  by  the  growth  of  wheat  in  water  or  sand 
cultures.  Bodies  of  similar  toxic  action  are  also  exuded  from  soaking  wheat 
seeds,  and,  in  some  cases  at  least,  may  be  washed  from  the  bark  and  leaves  of 
trees." 

The  experiments  on  the  effect  of  stable  manure  and  green  manure  on  the 
toxicity  of  soils  were  made  on  the  Takoma  lawn  soil  and  on  the  subsoil  from 
the  Department  grounds.  The  results  indicate  that  the  beneficial  effects  ob- 
tained from  the  use  of  stable  manure  and  green  manure  "  are  probably,  in  large 
part,  due  to  the  oi'ganic  matters  therein  contained  rather  than  to  the  salts  car- 
ried into  the  soil  l)y  such  treatments.  That  the  organic  matter  is  directly  of  use 
to  plants  as  nutrient  material  is  not  probable ;  it  appears  to  be  beneficial  largely 
through  some  action  upon  the  soil  constituents."  It  is  suggested  that  the  bene- 
ficial effects  are  due  to  action  of  the  organic  matter  of  the  manures  in  so  altering 
the  toxic  substances  as  to  render  them  harmless. 

In  the  course  of  the  experiments  referred  to  above  it  was  found  that  distilled 
water,  as  ordinarily  prepared  and  stored  in  the  laboratory,  has  a  decided  toxic 
action  on  young  plants.  Simple  redistillation  in  glass  is  not  sufficient  to  correct 
this  toxicity.  It  was  found,  however,  that  by  shaking  the  water  with  finely 
divided  and  thoroughly  clean  carbon  black  of  precipitated  ferric  hydrate  and 
filtering,  the  quality  of  the  water  in  this  respect  was  very  greatly  improved. 

The  paraffined  wire  basket  method  of  soil  investigation  of  the  Bureau  of 
Soils,  United  States  Department  of  Agriculture,  C.  E.  Thokne  {Ohio  Sta.  Circ. 
70,  pp.  7). — The  attitude  of  the  Ohio  Experiment  Station  toward  conclusions 
drawn  by  the  Bureau  of  Soils  from  work  in  cooperation  with  that  station  by 
this  method  is  defined  in  this  circular. 

Suggestions  regarding  the  examination  of  lands,  E.  W.  Hilgard  {Cali- 
fornia .s7o.  Circ.  2.T,  ]ip.  7). — The  purpose  of  this  circular  is  stated  to  be  "to 
fornuilate  some  general  explanations  on  the  subject,  which  ma.V  in  many  cases 
enable  the  farmer  to  come  to  a  definite  forecast  or  conclusion,  without  indi- 
vidual consultation  and  advice;  or,  when  this  is  not  attainable,  may  so  instruct 
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him  that  he  can  forward  to  the  station  such  definite  statements  of  facts,  and 
samples  properly  taken,  as  will  convey  the  data  needfnl  for  a  full  luiderstand- 
ing  of  the  situation." 

Illinois  soils  in  relation  to  systems  of  permanent  agriculture,  C.  G.  Hop- 
kins (Illinois  Sta.  Circ.  108,  pp.  26). — In  this  circular  the  author  amplifies  his 
well-known  views  regarding  the  maintenance  of  soil  fertility  by  utilization  of 
the  nitrogen  of  the  air  through  leguminous  crops,  the  liberation  of  potassium 
from  the  soil  suijply,  and  the  return  to  the  soil  of  the  phos]ihorus  removed  by 
crops,  ])referably  in  the  form  of  insoluble  phosphates,  and  explains  in  some 
detail  the  systems  of  soil  management  and  cropping  most  likely  to  secure  these 
results. 

Soil  surveys,  F.  B.  Guthrie  (Agr.  Gaz.  A'.  /S.  Wales,  IS  (1907),  Xo.  J,  pp. 
438-.'i43). — This  paper  discusses  briefly  the  use  of  soil  analysis  and  more  fully 
"  the  best  means  for  carrying  out  a  systematic  examination  of  the  soils  of  Aus- 
tralasia, on  the  lines  on  which  such  work  is  being  carried  out  in  other  countries, 
or  with  such  modifications  as  ma.v  be  found  most  suitable  to  our  conditions." 

I'articular  emphasis  is  laid  upon  the  importance  of  determining  those  prop- 
ex'ties  which  depend  upon  the  physical  character  and  texture  of  the  soil.  The 
purely  chemical  analysis  is  assigned  a  subordinate  ])ositi()n  and  is  limited  to 
determinations  of  humus,  total  nitrogen,  and  of  lime,  potash,  and  phosphoric 
acid  soluble  in  hydrochloric  acid,  and  in  special  cases  in  other  solvents.  It  is 
held  that  a  determination  of  the  rate  of  nitrification  is  of  the  greatest  impor- 
tance, and  the  method  worked  out  by  Ashby  (E.  S.  R.,  K!.  j).  452)  and  the  oxida- 
tion method  by  Russell  (E.  S.  R.,  17,  p.  53(5)  are  suggested  for  trial  in  the 
absence  of  any  well-estal»lished  method  for  this  purpose. 

Agricultural  charts  and  the  analysis  of  soils,  A.  Gregoire  (Bui.  Soc.  Chini. 
Bchj.,  21  (1901).  Xo.  .'/.  pp.  l-l.i-Kil)). — The  autlior  lays  great  stress  upon  the 
importance  of  the  study  of  geological  conditions  and  processes,  and  much  less 
upon  chemical  analysis. 

The  agricultural  value  of  the  soils  of  central  and  western  Africa,  A. 
Hebert  (Quill-.  Colon.,  11  (1901),  No.  4,  pp.  1S1-1S5). — The  soils  of  this  region 
are  described  on  the  basis  of  data  secured  by  examinations  of  representative 
samples  collected  by  Chevalier  in  his  expeditions  to  the  Lake  Tchad  region, 
French  Guiana  (E.  S.  R.,  18,  p.  426),  the  Island  of  St.  Thomas,  and  the  Gold 
Coast  (E.  S.  R.,  18,  p.  532). 

The  soils  of  the  Lake  Tchad  region  are  shown  to  be  in  general  very  sandy, 
very  poor  in  phosphoric  acid  and  potash,  and  particularly  deficient  in  lime,  but 
rich  in  sodium  salts.  The  similarity  in  essential  characteristics  of  the  soils 
from  different  parts  of  the  region  indicates  that  they  are  of  common  origin  and 
that  the  region  was  originally  the  bed  of  an  inland  sea,  all  of  which,  except 
Lake  Tchad,  has  disappeared  b.v  evaporation. 

The  soils  of  the  other  regions  show  the  siime  deficiencies  as  those  of  the  Lake 
Tchad  region. 

In  spite  of  the  great  deficiency,  and  in  some  cases  almost  total  lack  of  potash, 
phosphoric  acid,  and  lime  in  the  soils  of  central  and  western  Africa,  the  in- 
digenous plants,  including  among  others  coffee  (Coffea  e.TCelsa),  cotton  (Gos- 
sypimn  anomalum),  and  cacao,  are  able  to  assimilate  the  considerable  amounts 
of  these  constituents  needful  for  their  vigorous  growth.  A  direct  connection 
between  the  deficiency  of  lime  and  the  characteristic  desert  conditions  of  Sahara 
is  traced. 

The  fertility  of  some  colonial  soils,  as  influenced  by  geological  conditions, 
C.  F.  .TiKiTz  (.4i'/;'.  Jour.  Cape  dooil  Hope,  So  (1901),  Xo.  .'/,  jip.  -J.) J-.J77)). — 
Studies  which  have  been  carried  on  during  the  past  7  years  in  the  government 
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analytical  laboratory  of  the  Cape  of  Good  Hope  on  soils  from  the  southwestern 
districts  of  the  colony  are  suniniurized.  The  averages  for  the  various  soil 
types  are  given  in  the  following  tal)le : 

Average  results  of  cheiiiU-dJ  (nuihjsex  of  ('(tpc  of  Good  Hope  soils. 


Geological  formation. 


1  Number 
I  of  soils 
analyzed. 


Pre-cape  rocks: 

Malmesbury  series 

Granite 

Campbell  Rand  series 

Olive  shales 

Cape  system: 

Table  Mountain  series 

Bokke veld  series 

Common  horizon  of  Table  Mountain  and  Bok 
keveld  series 

Wittuberg  series 

Karoo  system: 

D wyka  series. 

Burgher.sdorp  beds  and  Stormberg  .series 

Cretaceous  .system: 

Uitenhage  series 

Recent  deposits: 

.Sand  downs 

Alluvial  silts  and  river  deposits 


Water. 

Lime. 

Per  cent. 
0.94 
1.19 
3.99 
2.08 

Per  cent. 
0.039 

.049 
4.169 

.310 

1.08 
1.27 

.034 
.387 

.93 
3.49 

.042 
.051 

2.44 
4.29 

1.013 
.233 

1.44 

.299 

.078 
.584 

2.86 

Phos- 
Potash.      phoric 
acid. 


Per  cent.    Per  cent. 


0.039 
.069 

.048 
.067 

.031 
.231 

.141 
.068 

.138 
.172 


.030 
.1.^3 


0.039 
.048 

.157 
.051 

.036 

.118 

.075 
.065 

.059 

.078 


.027 
.106 


On  the  alkali  soils  of  Middle  Hungary,  A.  von  Sigmond  (Wiener  Landw. 
Ztff.,  5.')  (WO.'j),  /j/>.  (Lis,  (Ui);  ub.s.  in  Zciitbl.  Agr.  Chem.,  30  (1901),  .Yo.  2,  pp. 
133,  134). — The  origin  and  character  of  these  soils  are  discussed. 

Notes  on  some  Java  soils,  W.  Detmeb  and  II.  Immendorff  (Botanische  und 
landicirtschaftliciic  Studicn  auf  Java.  .Jena:  Gustav  Fischer,  1907,  pp.  26- 
36). — Chemical  analyses  and  clay  content  of  samples  of  soil  and  subsoil  from 
cacao,  cinchona,  and  tea  plantations  are  compared  with  analyses  of  representa- 
tive German  soils.  The  most  notable  feature  of  these  analyses  is  the  high 
percentage  of  fertilizing  constituents  In  the  (good)  tea  soil  (0..50  per  cent  of 
nitrogen,  O.IG  per  cent  of  phosphoric  acid,  0.24  per  cent  of  potash,  and  0.66 
per  cent  of  lime). 

Soils  of  Cambridgeshire,  F.  \V.  Foreman  (Jour.  Agr.  Sci.,  2  (1907),  No.  2, 
pp.  1(11-182). — Physical  and  chemical  analyses  of  typical  soils  of  this  district 
are  reported.  These  analyses  show  in  general  a  close  relation  between  the 
mechanical  and  chemical  character  of  the  soils  and  the  underlying  formations. 

Analyses  of  soils  from  old  apple  orchards,  A.  L.  Knisely  (Oregon  Sta. 
Rpt.  1905,  pp.  65,  66). — Analyses  of  samples  of  soil  from  old  orchards  and 
from  adjacent  fields,  made  with  a  view  to  determining  whether  the  failure 
of  such  orchards  is  due  to  exhaustion  of  potash,  are  reported.  The  results 
show  that  the  average  potash  content  of  the  orchard  soils  (0.22  per  cent)  was 
not  materially  different  from  that  of  the  adjacent  fields  (0.23  per  cent).  The 
author,  therefore,  concludes  that  "  the  stunted  growth,  lack  of  vigor,  etc.,  are 
due  much  more  to  neglect  than  to  a  deficiency  of  plant  food  in  the  soil." 

Soils  of  the  Abitibi  district,  R.  Harcoubt  (Ann.  Rpt.  Ontario  Agr.  Col. 
and  E.rpt.  Farm,  32  (1906).  pp.  58-62). — Analyses  ai-e  reported  of  18  samples  of 
soil  from  this  region,  which  occupies  that  part  of  the  districts  of  Algoma  and 
Nipissing  lying  between  latitudes  49  and  .51°  N. 

The  results  show  that  none  of  the  soils  are  likely  to  be  deficient  in  lime  and 
most  of  them  are  abundantly  supplied  with  it.  The  larger  proportion  of  the 
soils  is  well  supplied  with  potash  and  phosphoric  acid.  The  nitrogen  content  Is. 
as  a  I'ule,  very  low  for  soils  which  have  never  been  cropped.     The  humus  con- 
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tent  is  generally  large,  but  it  is  evident  tliut  the  deconiiK)siti()n  of  the  organic 
matter  has  not  yet  proceeded  very  far. 

From  the  results  as  a  whole  the  general  conclusion  is  drawn  that  "  where 
drainage  and  culti\ation  receive  due  attention,  much  of  the  soil  in  the  Abitibi 
distrii-t  possesses  sutlicient  plant  food  to  grow  many  remunerative  crops." 

Soil  analysis,  W.  II.  Day  (Ann.  Rpt.  Ontario  Affr.  Col.  and  Expt.  Farm, 
82  (1906).  pp.  3.5,  36). — Mechanical  analyses  of  20  samples  of  soil  from  one 
farm  are  reported. 

Soil  acidity  in  its  relation  to  lack  of  available  phosphates,  A.  R.  Whit- 
son  and  C  W.  Stoduart  {.Jour.  Aiiicr.  Cheiii.  .S'oc,  29  {1901),  No.  5,  pp.  7J7- 
7'.T,9). — This  is  a  preliminary  report  on  investigations  more  fully  presented 
elsewhere  (E.  S.  R..  18,  p.  1024). 

Some  mutual  effects  of  tree-roots  and  grasses  on  soils,  C.  A.  Jensen 
{Science,  n.  ser.,  25  {1907),  No.  6'iS,  pp.  87 1-87 J/). — Data  are  presented  which 
lead  to  the  conclusion  "  thjjt  seedling  trees  of  tulip,  dogwood,  maple,  cherry,  and 
pine  retard  growth  of  wheat  when  the  latter  is  grown  under  conditions  making 
it  necessary  for  the  wheat  roots  to  be  in  close  physical  relation  with  the  tree 
roots ;  that  this  retarding  effect  differs  with  different  species  of  tree  seedlings ; 
that  the  checking  of  wheat  growth  is  greatest  during  the  season  when  the  tree 
seedlings  are  most  active  physiologically,  and  this  checking  effect  becomes  less 
as  the  season  of  physiological  inactivity  of  the  trees  is  approached.  That  in 
the  case  of  pine,  at  least,  the  live  pine  is  much  more  detrimental  to  wheat 
growth  than  the  dead  pine. 

"  This  injurious  eft'ect  of  trees  on  wheat  appears  to  be  due  to  the  excretion  of 
substances  by  the  trees  toxic  to  wheat  growth." 

Marly  subsoils  and  the  chlorosis  or  yellowing  of  citrus  trees,  E.  W.  Hil- 
GARD  {California  Sta.  Circ.  27.  pp.  .'/). — Cases  of.  injury  to  citrus  trees  from  cal- 
careous subsoils  are  cited  as  an  illustration  of  the  necessity  of  carefully  studying 
subsoils  before  planting  orchards,  and  attention  is  called  to  the  relation  between 
native  vegetation  and  the  cbai-acter  of  soil  and  subsoil  as  furnishing  a  practical 
means  of  judging  soil  conditions. 

Treatment  of  peat  soils,  W.  H.  Day  {Ann.  Rpt.  Ontario  Agr.  Col.  and  Expt. 
Farm,  32  {1906),  pp.  3.3-35). — In  continuation  of  experiments  of  the  previous 
year  (E.  S.  R.,  17,  p.  841),  the  effect  of  mixing  various  proportions  of  loam,  lime, 
sand,  and  marl  with  peat  was  studied.  It  was  found  that  peat  treated  with  a 
moderate  application  of  loam  gave  the  best  yield  in  both  grain  and  straw  of 
oats.     Marl  and  lime  were  also  beneficial,  but  sand  was  not. 

Aeration  of  soils,  W.  H.  Day  (Ann.  Rpt.  Ontario  Agr.  Col.  and  Expt.  Farm, 
32  {1906),  pp.  36,  37). — The  effect  of  forcing  air  once  a  day  through  4-gal. 
crocks  of  peat  soil,  in  which  wheat,  barley,  oats,  peas,  alfalfa,  and  soy  beans 
were  grown,  are  reported.  The  aerated  wheat  and  barley  did  not  seem  to  do 
quite  as  well  as  the  unaerated.  The  other  crops  were,  as  a  rule,  benefited  by 
aeration. 

Soil  temperatures  {Alaska  Stas.  Rpt.  1906,  pp.  67,  68). — Daily  observations  of 
temperature  at  <!  in.  and  2  ft.  below  the  surface  of  the  ground  and  at  6  in.  above, 
at  Sitka,  from  May  20  to  October  12  and  at  Kenai  from  May  17  to  September  30, 
1!X)H.  are  recorded. 

Seed  inoculation,  D.  Finlayson  {Country  Life  [London],  21  {1907),  No.  529, 
pp.  257-259,  fifiK.  8). — The  history  of  investigation  on  this  subject  is  briefly 
reviewed  and  experiments  by  Professor  Bottomley,  of  Kings  College,  are 
reported.  It  is  stated  that  90  per  cent  of  the  200  tests  made  with  Professor 
Bottomley's  cultures  in  different  parts  of  Great  Britain  were  successful.  Some 
of  the  causes  of  failure  are  explained. 
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Commercial  cultures  of  Pseudomonas  radicicola,  H.  A.  Harding  and  M.  J. 
Pkucha  (Ah):;,  in  Science,  n.  ser.,  25  {1007} ,  No.  6.'fl,  p.  818). — This  is  an  abstract 
of  a  paper  presented  at  the  eighth  annual  meeting  of  the  Society  of  American 
Bacteriologists,  giving  results  of  further  tests  by  the  New  York  State  and  other 
stations  of  commercial  cultures  of  this  organism  dried  on  cotton,  which  have 
generally  given  unsatisfactory  results.  The  use  of  metal  containers  to  preserve 
the  vitality  of  the  cnltures  has  been  found  ineffective. 

On  changes  in  a  light  sandy  soil  by  sterilization,  A.  Koch  and  G.  LtJKEN 
(Jour.  Ldiidir..  55  (19(11).  No.  1,  pi).  161-172). — Observing  that  oats  made  much 
better  growth  on  a  sandy  soil  which  had  been  sterilized  than  on  one  which  had 
not  been  so  treated,  the  authors  made  a  study  of  the  soil  to  determine  the  cause 
of  the  increased  productiveness  of  the  sterilized  soil.  It  was  found  that  the 
sterilized  soil  contained  much  more  water-soluble  organic  matter  and  nitrogen 
than  the  unsterilized  soil,  while  hydrochloric  acid  of  1.026  specific  gravity  dis- 
solved 10  per  cent  of  the  total  nitrogen  of  the  sterilized  soil  as  against  5  per 
cent  of  that  of  the  unsterilized  soil. 

The  authors,  like  other  investigators,  observed  an  injurious  effect  during  the 
early  periods  of  growth  on  the  sterilized  soil.  These  effects  were  observed 
first  in  zinc  pots,  but.  were  afterwards  noted  in  case  of  clay  pots,  especially 
when  experiments  were  started  in  the  spring.  '  When  the  planting  was  done  in 
early  summer  the  higher  temperatures  apparently  overcame  any  such  injurious 
effects.     The  addition  of  calcium  cai-bonate  did  not  prevent  injurious  effects. 

On  new  principles  in   soil  studies,    II.    R.   Christknsen    (Ti(ls.^I,r.   Landbr. 

Plantearl,  13   (lOOd),  pp.  1^5-1!)8).—X  lecture  delivered  in  the  Royal  Danish 

■  Agricultural  Society,  March  28,  1900,  containing  also  a  report  on  investigations 

on  the  occurrence  and  distribution  of  Azohucter  chroococciun  in  Danish  soils. — 

V.    W.    WOLL. 

Movements  of  certain  bacteria  in  soils,  K.  F.  Kellerman  and  Edna  H. 
Fawcett  (Abs.  in  >Science,  ii.  ser..  25  (1907).  No.  6Jf7.  p.  806). — The  following 
abstract  is  given  of  a  paper  presented  at  the  eighth  annual  meeting  of  the 
Society  of  American  Bacteriologists : 

"  Two  organisms  have  been  studied  in  connection  with  Pseudonieynas  radi- 
cicola, Bacillus  ochraceous  and  a  form  resembling  Bacillus  crjli.  The  latter  kills 
Pseudomonas  radicicola  when  in  synthetic  nitrogen-poor  sugar  liouillon,  but  not 
in  soil  extracts  of  favorable  soils;  Bacillus  ochraceus  has  little  effect  upon 
Pseudomonas  radicicola  under  either  condition. 

"  In  sterilized  favorable  soils  saturated  with  water  Bacillus  ochraceus, 
Pseudomonas  radicicola,  and  the  paracolon  organism  grow  with  almost  equal 
speed,  progressing  about  1  inch  in  48  hours.  In  soils  barely  moist  Pseudomonas 
radicicola  progresses  at  the  rate  of  about  1  inch  in  72  hours,  while  the  two  other 
forms  are  reduced  to  a  rate  of  about  1  inch  in  8  days.  These  experiments  were 
all  conducted  at  a  temperature  of  2.5°  C.  At  a  temperature  of  10°  C  the  rate  of 
Pseudomonas  radicicola  was  reduced  to  1  inch  in  3  days  in  saturated  soil ;  the 
two  other  organisms  had  made  practically  no  growth  at  the  end  of  .30  days. 

"  Under  none  of  the  conditions  of  these  experiments  did  there  seem  to  be  any 
antagonism  in  the  soil  between  Pseudomonas  radicicola  and  Bacillus  ochraceus 
or  the  paracolon  organism." 

The  electro-chemical  and  electro-metallurgical  industries  in  1906,  J.  B.  C. 
Kershaw  (Sci.  Amer.  Suih,  63  (1907),  No.  1629,  pp.  26098,  26099).— This  is  a 
reprint  of  an  article  giving  a  brief  review  of  the  progress  in  these  lines  during 
the  year.  The  part  of  particular  interest  from  an  agricultural  standpoint  is 
that  relating  to  the  development  of  i)rocesses  for  the  manufacture  of  nitrogen 
compounds.     The  establishment  of  factories  in  Norway,  Germany.  Switzerland, 
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Kr.-inoo.  and  Italy  for  the  iiiamif.-icture  of  nitrogen  (^■oniponnds  by  either  the 
Hirkeland  and  Eyde  or  the  Frank  and  Cii'o  nn^thod  is  noted. 

The  utilization  of  atmospheric  nitrogen  for  industrial  purposes,  1'.  F. 
Fkankla.m)  {Jour.  »s'oc.  Cliciii.  hid  us..  J(i  {HXn'),  A'o.  .'>.  /*p.  11.')- ISO.  /i</s.  ,i). — 
\'arions  processes  wliicli  liave  been  iiriiiioscd  foi'  tliis  iinr])ose  are  descriiied. 

Experiments  with  lime  nitrogen,  nitrate  of  soda,  and  sulphate  of  am- 
monia, E.  Wein  (Mitt.  Deut.  Lumlir.  GcselL,  22  (1907),  No.  13,  pp.  128-134).— 
("onuarative  tests  of  tliese  fertilizers  on  l)arley.  oats,  and  potatoes. 

The  movement  of  ammoniacal  nitrogen  in  nature,  1'.  Ehrenberg  (Mitt. 
Laiiflir.  In.st.  Brcxloii.  '/  itVol),  Xo.  1-2.  pp.  'i7-300,  pis.  2.  fifiK.  .?).— This  is 
a  critical  monograph  on  this  subject,  including  a  very  complete  review  of  litera- 
ture. It  deals  with  the  evaporation  of  annnonia  from  water,  decomposing 
organic  solutions  and  solids,  soils,  and  ammoniacal  substances  si)read  on  soils; 
the  leaching  out  of  anunonia  ;  the  transformation  of  annnonia  into  free  nitrogen 
and  nitric  acid  (nitrification)  ;  tlie  cheniicnl  fixation  of  annnonia  in  soils  and 
outside  of  them;  the  physical  fixation  of  annnonia:  tlie  fixation  of  annnonia  ])y 
lower  plants;  the  taking  up  of  annnoninni  compounds  l»y  higher  plants;  and  the 
fixation  of  annnoniacal  nitrogen  by  animals. 

A  series  of  experiments  made  with  specially  constructed  iipparatus  to  njeasure 
tlie  amount  of  ammonia  given  off  by  soils  with  and  without  addition  of  ammo- 
niacal compounds  when  a  current  of  air  is  swept  over  them  at  uniform  normal 
leuiperature  (19-20°)   is  reported. 

The  conclusion  is  reached  that  only  in  case  of  sandy  soils  rich  in  calcium  car- 
bonate and  poor  in  zeolithic  compounds  and  humus  is  loss  of  ammonia  by 
evaporation  to  be  feared.  Even  in  this  case  such  loss  occurs  only  when  the 
sunnner  temperature  is  very  high,  the  soil  dry,  and  the  soil  content  of  anmionia 
large,  as  in  case  of  heavy  applications  of  nitrogenous  fertilizers.  Practically, 
therefore,  the  loss  from  this  source  is  insignificant. 

In  a  series  of  pot  experiments  to  study  the  question  of  assimilation  of  annno- 
niacal nitrogen  Ijy  higher  i)lants,  the  conclusion  was  reached  that  only  nitric 
nitrogen  is  suited  to  the  needs  and  will  insure  a  normal  development  of  the 
ordinarily  cultivated  higher  plants.  The  assimilation  of  ammoniacal  nitrogen 
assnmes  appreciable  importance  only  in  case  of  acid-soil  and  swamp-land  plants. 

Nitrogenous  fertilizers,  L.  II.  Mansholt  (Culturit.  19  (1901),  No.  22Jf.  pp. 
260-266). — Comparative  pot  tests  on  oats  of  nitrate  of  soda,  lime  niter,  and 
nitrogen-lime  are  reported. 

Phosphates  and  phosphorous  (['.  8.  Geol.  Survey  Bill.  315,  pp.  449-484,  ftps.  3, 
map  1 :  A  liter.  Fert..  26  (  1901),  Nos.  3.  p.  21;  5,  p.  11 ;  Engin.  and  Min.  Joitr..  83 
il9ol).  \o.  2.7,  /).  1191). — ^^rhe  following  papers  on  this  subject  are  given  in 
(V)ntril)utions  to  Economic  Geology,  lOOt!.  part  1,  the  first  two  being  briefly  noted 
in  the  other  references  given : 

Phosphate  deposits  in  Western  United  States,  F.  B.  Weeks  and  W.  F.  Ferrier 
(pp.  44!)— Kj2,  figs.  3,  map  1  ). — An  account  is  given  of  the  discovery,  extent,  and 
character  of  important  oolitic  deposits  of  phosphate  in  southeastern  Idaho, 
southwestern  Wyonnng,  and  northeastern  Utah.  The  deposits  consist  of  alter- 
nating layers  of  black  or  l)rown  phosphate,  shale,  and  hard  blue  or  gray  compact 
limestone,  mainly  fossiliferous.  Tlie  main  i)ed  so  far  developed  is  from  5  to  6  ft. 
thick  and  contains  on  an  average  32  per  cent  of  phosphoric  acid. 

Developed  phosphate  deposits  of  northern  Arkansas,  A.  H.  Purdue  (pp.  463- 
473). — This  is  ii  l)rief  account  of  the  discovery,  location  and  development,  and 
character  and  extent  of  these  deposits,  a  report  on  which  by  the  Arkansas 
Station  has  already  been  noted  (E.  S.  R..  14,  p.  4.30).  "  While  it  is  known  that 
there  is  a  i»liosphatic  horizon  of  wide  extent  in  northern  Arkansas,  the  deposits 
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have  been  developetl  at  only  one  place,  viz.  on  Lafferty  Creek,  iu  the  western 

part  of  Independence  County The  developetl  deiwsits  occur  between  the 

Polk  Bayou  Limestone  and  the  St.  Clair  marble.  .  .  .  The  phosphate  rock  is 
of  sedimentary  origin,  and  where  develoi^eil  is  light-gray,  homogeneous,  and  con- 
glomeratic, the  i>ebbles  being  the  size  of  iieas  and  smaller."  Analyses  are  re- 
ported which  show  that  the  l>etter  sjiecimeus  of  the  phosj^hate  (.-outaiu  as  high  as 
32  per  cent  of  phosphoric  acid. 

PhospJionis:  ore  at  Alt.  Hollj/  Siirinps.  Pa..  G.  W.  Stose  ipp.  47-1— 183 ■». — A 
deposit  of  wavellite  (aluminium  phosphate)  at  this  place  is  descril>ed  and  its 
use  for  the  manufacture  of  phosphorus  is  discussed. 

Geological  Sarren  puh1icatioii.s  on  itho-sithatrs  and  other  mineral  fertilizers 
(p.  -1S4).— A  list  of  2t>  publications  on  this  subject  is  given. 

On  the  changes  which  acid  phosphates  undergo  \inder  pressure  or  mechan- 
ical deformation.  W.  .^princ,  tBiiI.  Sor.  Chun.  B>  hj..  21  ti.''"7i.  Xo.  3.  i>i>.  '■>!- 
10 J:  Acail.  Roii.  Bel;/..  Bui.  CI.  sci..  19in\  yo.  3.  pp.  193-211). — It  was  observetl 
that  the  primary  phosphates  undergo  a  certain  amount  of  decomixjsition  under 
pressure  or  mec-hanical  deformation,  resulting,  first,  in  the  elimination  of  water 
of  hydration  and.  finally,  in  the  liberation  of  a  certain  quantity  of  phosphoric 
acid.  The  general  effect  is  to  facilitate  reversion  in  certain  phosphates.  The 
primary  phosj^hates  of  calcium,  sodium,  and  probably  lithium  form  molecular 
c-ombinations  with  their  respec-tive  sulphates.  In  the  case  of  calcium  comix>unds 
this  molecular  combination  is  apparently  insoluble  in  water  and  its  formation, 
therefore,  wmtributes:  to  the  reversion  of  the  acid  phosphates  of  calcinui. 

The  influence  of  phosphates  on  the  circulation  of  potash  in  soils.  C. 
ScHBEiBER  (Rrr.  Gt'ii.  A'jroii..  n.  ser..  2  (2r"/7i.  .Vo.  3.  pp.  9'!-110\. — I'ot  exi>eri- 
ments  with  mono<-alcium  phosphate  and  phosphatic  slag  on  oats  are  rei»orted 
from  which  the  conclusions  are  drawn  that  l>oth  monocalcium  phosphate  and 
Thomas  slag  convert  insoluble  compounds  of  potash  iu  the  soil  into  soluble 
forms,  the  action  of  the  Thomas  slag  in  this  resi>ect  being  somewhat  inferior 
to  that  of  u)onocalcium  ithosiihate.  While  the  amount  of  jtotash  thus  set  free 
in  these  experiments  was  considerable,  it  was  not  sufficient  to  render  the  use  of 
IKJtassic  fertilizers  unnecessary.  It  was  found  also  that  small  applications  of 
lime  by  setting  free  i>otash  in  the  soil  iucreasetl  the  effect  of  the  phosphate. 
In  large  applications,  however,  lime  rendered  the  phosphoric  acid  insoluble  and 
depres.*sed  the  yield  in  case  of  both  monocalcium  phosphate  and  slag,  but  less  in 
case  of  slag  than  of  sui>erphosphate. 

Algerian  and  Tunisian  phosphates  in  1906,  .M.uzieres  iEngrais.  22  (1907), 
\o.  9.  pp.  2<>.j-2ol\. — Statistic-s  of  the  exploitation  of  these  phosphate  dejwsits 
are  given. 

Eesearches  on  glauconite,  L.  W.  Collet  and  G.  W.  Lee  (Proc.  Roy.  Soc. 
Fdiii..  2H  [19<i.;-4U,  Vo.  ).  pp.  23>^21iS.  ph.  12.  map  1). — This  is  a  very  c-omplete 
study  of  the  mineralogical  character,  jihysical  proi>erties.  chemical  comix)sition. 
formation,  as-sociation  with  phosphoric  concretions,  and  distribution  of  this 
Iiotassic  silicate,  which  is  of  considerable  agricultural  importance  in  c-onnection 
with  deposits  of  phosphates  and  green  sand  marl.     The  article  is  in  French. 

A  bibliograithy  of  43  referenc-es  to  literature  on  the  subje<-t  is  given. 

The  use  of  potash  salts  on  different  soils  and  crops.  Dexsch  (lUuit.  Lantlir. 
Ztn..  27  (I'.i'i'Tk  Yo.  11.  pp.  >.>^s7i. — This  is  a  brief  discussion  of  the  adapta- 
bility of  ix>tash  salts  to  different  soils  and  crops. 

CJommercial  fertilizers,  W.  .1.  .Ioxes  and  O.  C.  H.\ worth  Uniliaiiu  Sta.  BuJ. 
121,  pp.  .'/ti3-'>3s.  map  1). — This  bulletin  summarizes  the  main  provisions  of  the 
Indiana  fertilizer  law.  discus.ses  briefly  the  results  of  ins[)ection.  and  gives  in 
tabular  form  the  analyses  of  870  samples  of  fertilizers  inspected  during  190C,. 
The  large  percentage  of  samples  examined  which  were  l:>elow  the  guarantee  in 


AGRICULTURAL    BOTANY.  21 

louiposition  indicates  "  a  f-oudition  as  regards  mixing  and  composition  which  is 
far  from  what  it  should  be." 

Analyses  of  commercial  fertilizers  i Kftituckij  Sta.  Bui.  1^'<.  pp.  113-258). — 
Analyses  and  valuations  of  i'uA  samples  of  fertilizers  collected  during  1906  are 
reporte^l  in  taltular  form,  witli  brief  explanatory  notes. 

Trade  values  and  fertilizer  and  soil  analyses,  C  A.  Goessmasx  and  H.  D. 
Haskixs  iMfJHHarhusettf  Sta.  BuJ.  in.  pp.  22). — This  c-ontains  a  statement  of 
trade  values  for  l!Xi6  and  1907.  instructions  regarding  sampling,  and  analyses 
of  misc-ellaneous  samples  of  fertilizers,  soil^.  etc.,  sent  to  the  station  for  ex- 
amination. 

Inspection  of  fertilizers  in  1906.  F.  W.  Morsk  (AVfr  Hnmpishire  Sta.  Bui. 
130,  pp.  6  I. — This  bulletin  rei>orts  the  results  of  analysis  of  114  samples  of  fer- 
tilizing materials  insjieftefl  during  the  year. 

[Analyses  of  garbage  ashes],  R.  Habcoubt  \An».  lipt.  Ontario  Agr.  Col.  and 
Kjijt.  Farm,  .jj  lUnn;,.  yj.  .',ti\. — An  analysis  is  reported  of  a  sample  of  ashes 
from  the  garbage  disposal  plant  of  Toronto,  whif-h  contained  6.5  per  cent  of 
lime.  1.9  i>er  cent  of  ptotash,  and  2.7  per  cent  of  phosphoric  acid. 

Odorless  fish  fertilizer  <.4»ie»-.  Fert..  26  (1907).  .Yo.  -5.  p.  1.3). — It  is  stated 
that  H.  G.  Deming.  of  the  State  University  of  Washington,  has  devised  a  process 
for  preparing  such  a  fertilizer,  thus  offering  a  means  of  saving  the  large  amount 
of  tish  refuse  whioh  now  goes  to  waste. 

Mineral  resources  of  the  United  States,  calendar  year  1905.  D.  T.  Day 
(f.  .S.  Geol.  ,<urvey.  llnni.  pp.  1^03.  fig.  1\. — Among  the  materials  of  special 
agricultural  interest  of  which  statistic-s  of  production  and  c-onsumption  are  given 
as  usual  are  lime.  gyi>sum.  marl,  puosphate.  i>otassium  salts,  and  peat. 

The  fertilizers  and  feeding  staffs  act  of  Great  Britain  (Mark  Lane  Express, 
96  (1907).  Xos.  3928,  p.  2;  3929.  pp.  27.  28:  3930.  p.  51:  3931.  p.  8-5).— The  more 
imix)rtant  features  of  this  act  and  of  the  rules  and  regulations  adopted  by  the 
board  of  agriculture  are  summarized  and  explained. 

The  act  re<3uires  the  dealer  to  give  the  purcha.-*er  an  invoic-e  showing  the 
I)erc-entages  of  nitrogen,  soluble  phosphates,  in-soluble  phosphates,  and  pota.sh 
in  fertilizers.  Cattle  or  poultry  foods  must  be  pror>erly  described  by  invoic-e 
according  as  they  are  prepared  from  one  or  more  than  one  substanc-e  or  seed, 
and  if  the  food  is  artificial,  i^erc-entages  of  oil  and  albuminoids  must  be  stated- 
Such  invoices  are  to  be  regarded  as  warranties,  and  advertisements  jvnd  circu- 
lars containing  statements  regarding  the  character  of  the  fertilizers  or  feeding 
stuffs  are  also  to  have  the  effect  of  warranties.  Penalties  for  violations  of  the 
act  are  fines  of  from  *.5<!i  to  s:2.5<;>.  The  board  of  agriculture  will  have  charge  of 
the  administration  of  the  act  through  a  chief  agricultaral  analyst  (E.  S.  R.. 
IS.  p.  4;i3.  i 

The  fertilizers  and  feeding  stuffs  regulations.  1906  (.Jour.  Bd.  Agr. 
[London].  13  {1907).  Xo.  in.  pp.  6ii'f-t)15  \. — The  general  regulations  and  those 
regarding  sampling  and  limits  of  error  agreed  upon  by  the  board  of  agTiculture 
under  the  new  fertilizer  and  feedinir  stuffs  act  are  given. 

The  fertilizers  and  feeding  stuffs  act.  .J.  A.  Voei.ckkr  ( Hark  Lane  Express, 
96  (1907),  yos.  3935.  p.  210:  3936.  p.  2U  ••— The  act  is  explained. 

AGEICULTTJIIAL  BOTAIfY. 

A  contribution  to  the  knowledge  of  correlation  in  plant  metabolism, 
B.  IIansteex  {Landir.  .hihrb..  id  \lim7\.  .Vo.  2.  pp.  267-3iiS). — The  author  has 
sought  to  asc-ertain  the  c-orrelation  between  the  phosphoric  acid,  magnesia,  and 
Itotash  taken  ui>  by  plants  at  different  stages  of  growth.  About  a  dozen  si^»ecies 
of  plants  representing  5  different  orders  were  studied  and  the  phosphoric  acid. 
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magnesia,  and  potash  content  of  roots,  stems,  cotyledons,  endosperm,  etc.,  were 
determined.  The  results  of  the  analyses  were  discussed  at  length,  the  analytical 
data  being  given  in  detail. 

The  influence  of  light  during  germination  on  the  assimilation  of  organic 
reserve  material  in  seeds  and  bulbs,  W.  Lubimenko  (Compt.  Rend.  Acad.  Hci. 
[Pitri.s].  lU  (1907),  yo.  19.  pp.  1060-1063.  lUjin.  i).— Wheat,  oats,  peas,  white 
lupines,  maize,  and  onions  were  grown  under  bell  jars  and  the  amount  of  light 
was  regulated  by  covering  the  glass  with  varying  thicknesses  of  white  or  black 
paper.  The  total  growth,  length,  fresh  and  dry  weight,  etc..  of  the  plants  in 
each  series  was  ascertained.  The  weight  for  the  dry  plants,  grown  under  the 
different  lights  and  intensities,  is  shown  by  curves  from  which  it  appears  that 
while  the  water  content  varied  but  slightly,  the  dry  weight  of  the  different 
plants  varied  widely,  depending  upon  the  amounts  of  illumination. 

The  wheat,  maize,  pea.  and  onion  plants  increased  in  dry  weight  with  in- 
creased illumination  up  to  a  maximum  which  about  corresponded  with  the 
amoiuit  of  light  necessary  for  the  beginning  of  chlorophyll  formation.  The 
dry  weight  of  the  wheat,  peas,  and  onions  grown  in  diffused  light  was  greater 
than  when  grown  in  partial  shade,  but  with  maize,  white  lupines,  and  oats  the 
dry  weight  was  greatest  for  those  plants  grown  under  less  light,  and  for  lupines 
and  oats  the  maximum  dry  weight  was  correlated  with  a  minimum  of  light. 
The  author  concludes  that  the  assimilation  of  reserve  material  stored  in  seeds 
and  bulbs  is  influenced  by  the  amount  of  light  and  that  assimilation  attains  its 
maximum  at  about  the  amount  of  illumination  required  for  the  formation  of 
chlorophyll.  An  increased  illumination  beyond  this  optimum  is  followed  by 
diminished  assimilation. 

The  development  of  chlorophyllous  plants  in  the  absence  of  carbon  dioxid 
but  with  nontoxic  quantities  of  amids,  .1.  Lefevre  (Her.  Gen.  Bot..  18  {1906}, 
A'o.s'.  20S,  pp.  i-JJ-itfJ,  flu.  1;  209,  pp.  205-219;  210,  pp.  258-280,  figs.  //;  211.  pi). 
302-310). — A  series  of  experiments  was  conducted  with  cress  and  sweet  basil 
grown  in  pots  under  bell  .jars  without  carbon  dioxid  but  in  the  presence  of  a 
number  of  amids.  The  plants  were  supplied  with  chemical  fertilizers  to  which 
was  added  a  mixture  of  tyrosin,  oxamid,  glycocoll,  alanin,  and  leucin  at  the 
rate  of  1.1  gm.  for  every  500  gm.  of  soil. 

The  plants  were  observed  under  conditions  of  light  and  darkness,  and  it  was 
found  that  in  the  presence  of  sunlight  they  were  able  to  make  considerable 
growth,  attaining  in  (i  weeks  a  size  fully  10  times  that  of  the  original,  and  with 
well-developed  foliage  and  flower  Ijuds.  As  this  growth  took  place  in  the  entire 
absence  of  carbon  dioxid,  the  carbon  required  must  have  come  from  the  amids 
and  was  taken  up  by  the  roots.  That  the  transfer  was  not  simply  osmotic,  but 
true  synthesis,  is  shown  by  the  absence  of  all,  or  nearly  all,  growth  when  the 
plants  were  kept  in  the  dark.  Apparently  photosynthesis  took  place  in  almost 
normal  amount. 

Carbonic  acid  assimilation  and  chlorophyll  function,  F.  G.  Kohl  (Ber. 
Dent.  Bot.  GeselL.  2)  {1906),  GeiieralversannnlHiigs-Heft,  pp.  39-5-'i). — A  resume 
is  given  showing  the  present  status  of  our  knowledge  relating  to  the  assimilation 
of  carbon  dioxid  and  the  chloroiihyll  function  of  plants. 

The  function  of  invertase  in  the  formation  of  cane  and  invert  sugar  dates, 
A.  E.  Vinson  {Bot.  Gaz.,  ^3  {1907),  No.  6,  pp.  393-407).— In  the  studies  made  at 
the  Arizona  Experiment  Station  on  the  ripening  of  dates,  the  author  has  found 
that  different  varieties  of  these  fruits  have  decidedly  different  chemical  compo- 
sition and  that  there  appear  to  be  well-established  chemical  mutants  among  date 
palms.  These  mutants  originated  long  ago  and  are  perpetuated  by  suckers. 
Whether  they  will  transmit  their  differences  through  seedlings  remains  to  be 
demonstrated. 
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In  addition  to  the  physical  chissilication  into  hard  and  soft  dates  they  may 
also  1k'  f,'roniKMl  into  i-ano  and  invert  snt,'ar  dates,  the  lines  of  the  latter  crossing 
those  of  the  foi'nier.  as  the  Dej^let  Norn-  is  a  typical  cane  sugar  date,  yet  decidedly 
a  soft  (»ne.  The  .M'Kentichi  Degla  is  a  cane  sugar  date  of  the  hard  class.  On 
the  other  hand,  Saffraia,  a  typical  hard  date,  is  also  an  invert  sugar  date,  and 
Ilalloua  is  a  hard  lint  only  a  partial  cane  sugar  date. 

Detailed  studies  were  made  of  the  variety  Deglet  Noor,  a  cane  sugar  date  and 
a  .seedling  invert  su.gar  variety.  It  was  found  that  the  Deglet  Noor  shows  an 
Inclination  toward  cane  sugar  even  in  early  stages,  but  from  this  point  on  it  gains 
chiefly  in  cane  sugar  until  ripeness  is  approached,  wlieu  invert  sugar  takes  its 
place.  The  amount  of  inversion  seems  to  be  intluenced  by  the  temperature  to 
which  the  ripening  date  is  subjected.  The  invert  sugar  date  shows  an  increase 
parallel  to  the  increase  in  dry  matter.  Duriug  the  period  of  maximum  ripeuiug, 
vvben  dry  matter  is  accunuilating  very  rapidly,  cane  sugar  appears  in  consider- 
able quantities.  This  is  attributed  to  the  formation  of  cane  sugar  at  a  greater 
rate  than  the  invertase  is  capable  of  inverting  it.  Many  varieties  of  dates  have 
been  examined  and  cane  sugar  is  found  to  accunmlate  just  before  the  softening 
of  the  fruit.  At  this  time  the  invertase  is  readily  extracted  by  solvents.  The 
difference  in  behavior  of  the  2  classes  of  dates  during  ripening  is  believed  to  be 
due  to  the  presence  or  absence  of  invertase. 

The  influence  of  tension  on  the  formation  of  mechanical  tissue  in  plants, 
It.  P.  lIiBBARU  (Bot.  G(i.z.,  J,.i  {lOIJl),  Ao.  G,  iJi).  301-382). — The  author  couducted 
a  series,  of  experiments  with  sunflowers,  beans,  castor  beans,  cabbage,  coleus, 
fuchsia,  and  vinca.  subjecting  the  plants  to  tension  and  coni])resslon  to  determine 
the  effect  of  these  stimulants  on  the  mechanical  tissue.  Contrary  to  the  results 
l>y  other  investigators,  but  slight  effects  were  noticed. 

Of  the  stems  tested  for  the  increase  of  mechanical  tissue  under  the  intluence  of 
longitudinal  pull,  only  that  of  vinca  showed  a  response,  and  in  this  the  increase 
was  not  great.  Pull  in  the  direction  of  the  longitudinal  axis  of  the  plant  caused 
a  small  increase  in  the  tissue  of  the  main  and  lateral  roots  of  sunflowers  and 
castor  beans.  Compression  tension  brought  small  increases  of  the  mechanical 
tissue  in  the  stems  of  fuchsia,  vinca,  and  heliauthus,  but  coleus  gave  no  response. 

Selection  breeding  of  self -fertile  plants,  C.  Fruwirth  (Arch.  Rassen  u. 
(icscU.  Biol.,  /,  ilUOl).  Nos.  i.  iJiJ.  l'i.J-170:  3,  pp.  281-313).— \ttev  describing 
various  methods  of  breeding  agricultural  plants,  their  variabilit.v  and  powers 
of  transmission  of  characters,  the  author  reviews  the  results  obtained  I)y  a 
number  of  investigators  in  selection  and  breeding.  This  is  followed  with 
detailed  accounts  of  exjieriments  conducted  on  the  selection,  breeding  of  peas, 
barley,  oats,  etc. 

Concerning-  the  self -sterility  of  some  flowers,  L.  .Jost  (Bot.  Ztg.,  1.  Abt.,  65 
>l!>in'),  No.  5-6.  pp.  11-111,  pi.  1). — Studies  were  made  of  a  number  of  species 
of  plants,  among  them  Coriidulis  aint,  C.  lulea,  *s'rc«/c  ccrculc.  Liliuni  bulhi- 
frritiii.  Uciiicrocallis  flara,  Citrdaininc  pratensis,  Ci/ti.'ius  sj).,  and  Lupinitu  albas, 
to  determine  the  causes  of  the  sterility  of  the  flowers  to  their  own  pollen.  The 
investigations  included  studies  of  jKilkn.  structure  of  styles  and  stigmas, 
growth  of  pollen  tubes  in  artiflcial  solutions,  in  styles,  etc 

A  list  of  titles  to  the  more  important  literature  of  the  subject  is  given. 

Notes  on  xenia,  E.  A.  Bunyard  (Report  of  the  Third  International  Confer- 
ence, n)(i6.  on  Genet iCK.  London:  Roi/.  Jlort.  .Sfoc,  1901,  pp.  291-300).— The 
author  reports  observations  on  xenia.  or  tlie  influence  of  foreign  pollen  upon 
the  maternal  structure,  and  gives  an  account  of  exi)eriments  with  maize,  beans, 
jieas,  iieaches.  apples,  etc.  So  far  as  his  experience  goes,  he  says  that  the  occur- 
rciH  (•  (if  .xenia  as  an  intbicnce  of  the  pericarp  is  very  rare,  and  that  considerably 
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more  experiiueiitation  is  needed  to  establish  tbe  phenomena  on  a  tirni  basis  of 
positive  fact. 

The  occurrence  of  formaldehyde  in  plants,  S.  Nizza  (Malpicihui,  20  (1906), 
\o.  S-9,  ijp.  S05-.'/05). — A  considerable  number  of  herbaceous  and  ligneous 
plants  were  tested  by  different  methods  to  determine  the  presence  of  formalde- 
hyde. It  is  claimed  that  Pollacci  in  1890  showed  that  the  in-esence  of  formalde- 
hyde in  plants  was  not  due  to  the  chlorophyll  activity  of  the  plant  and  was 
independent  of  solar  energy.  As  a  result  of  his  studies,  the  author  concludes 
that  formaldehyde  exists  in  the  woody  part  of  plants  and  its  abundance  is  in 
proportion  to  the  development  of  ligneous  tissue.  It  is  not  foinid  in  the  green 
parts  of  the  plant,  and  its  formation  is  independent  of  the  presence  of  light 
or  of  the  assimilatory  processes  of  the  plant.  Formaldehyde  is  considered  by 
the  author  to  be  an  integral  part  of  the  woody  tissues  of  plants  and  it  is 
believed  to  originate   in  those  tissues. 

The  recognition  of  glucosids  in  plants  by  means  of  emulsin,  E.  BouR- 
QUELOT  (Arcli.  I'Jninii..  ,l'i-j  (1901).  Ao.  S.  pp.  172-180). — A  report  is  given  of  the 
examination  of  about  50  species  representing  7  or  8  families  of  plants,  to  deter- 
mine the  presence  of  glucosids.  Fresh  and  dried  portions  of  plants  were  used. 
By  the  addition  of  enmlsin  to  the  macerated  material  andexamination  with  the 
])olariseope.  the  occurrence  of  glucosids  was  determined. 

Linamarin,  a  cyanogenetic  glucosid  of  flax,  A.  Jorissen  {Acad.  lioy.  Bclg., 
Bill.  VI.  ScL,  1901.  Ao.  /.  pp.  12-11). — In  this  communication  the  author  calls 
attention  to  a  publication  iu  which  he  announced  in  1884  the  presence  of  a 
cyanogenetic  glucosid  in  flax  to  which  he  gave  the  name  linamarin. 

FIELD  CROPS. 

Annual  report  of  Alaska  Agricultural  Experiment  Stations  for  1906 
[Field  crops],  C.  C.  Georgeso.x  {Alusho  ^ta.s.  Rpl.  1900.  pp.  38-50,  pi.  1). — 
Brief  notes  are  given  on  the  crops  grown  at  the  various  stations  during  the  year. 

lFo/7i-  at  the  Copper  ('enter  Station,  J.  W.  Xeal. — This  station  has  now  about 
40  acres  luidcr  cultivation  and  80  acres  of  fenced  pasture  land.  Alsike  clover, 
alfalfa,  Auropijron  teiieniiii.  Festiica  elatior.  HoRus  lanatus,  redtop,  orchard 
grass,  timothy,  Essex  rape,  and  Bronnis  iiicrniis  were  grown  in  20  by  (JO  ft.  plats 
on  a  tract  of  heavy  moist  soil.  Alsike  clover  and  alfalfa  did  not  give  good 
results.  Ai/ropprou  teiieriiin  made  a  growth  of  20  in.  during  the  season  and 
seemed  very  promising.  Timothy  also  made  a  good  growth  and  a  yield  of  hay, 
amounting  to  ().114  lbs.  ]»er  acre,  was  secured.  BromuH  inermis  was  found  valu- 
able for  spring  pasture,  lait  not  profitable  as  a  hay  crop. 

None  of  the  different  varieties  of  wheat  grown  matured  seed.  A  better 
growth  was  secured  on  new  ground  simmier-fallowed  and  fertilized  with  guano 
at  the  rate  of  al»out  400  lbs.  per  acre  than  on  old  ground  cropped  the  year  before 
without  the  vise  of  fertilizei-.  In  many  instances  the  crop  reached  a  height  of  50 
to  52  in. 

Barley  also  grew  best  on  the  fertilized  plat  summer-fallowed.  (Jrain  was 
matured  on  only  one  well-protected  plat.  On  other  plats  the  crop  was  killed 
by  frost  August  24.  Chevalier,  Champion,  ^lanshury,  and  Odessa  were  appar- 
ently earlier  than  other  varieties.  On  the  best  plats  the  crop  stood  from  40  to 
45  in.  high. 

On  light,  dry  soil  in  a  protected  location  a  small  amount  of  oats  matured. 
Finnish  Black,  Banner,  Burt  Extra  Early,  and  Swedish  Select  were  ripe  enough 
to  cut  Seiitember  5  an"d  200  lbs.  of  seed  were  secured.  Burt  was  the  latest  of 
these  varieties,  .-uid  Sixtv-Da.v.  which  was  still   later,  was  nearlv  all  killed  bv 
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frost.  Finnish  Black  on  the  sumuier-fallowcd  plat  reached  a  height  of  from  50 
to  58  in. 

S.  I*.  I.  No.  112()8  rye  made  u  fine  crop  of  hay  from  si)ring  seeding.  l>at  did 
not  proved  to  l>e  a  winter  variety  as  is  chiimed.  A  fair  stand  of  Amher  rye  lived 
through  the  winter  and  a  few  heads  matured  seed.  Several  varieties  of  winter 
wheat  and  rye  were  winterkilled. 

WorL-  (It  the  Rampart  station,  F.  E.  Ruder. — At  this  station  rye  has  never 
failed  to  winter  successfully  since  1900.  This  year  Amber  winter  rye  grew  to  an 
average  height  of  48  in.  and  produced  short  but  well-tilled  lieads.  with  plump 
grain,  (iiant  French  and  Excelsior  winter  rye  also  gave  good  results.  Kharkov 
winter  wheat  did  nuich  better  than  the  year  before  and  seemed  more  promising. 
Part  of  it  was  cut  Sejitember  5  and  the  rest  September  10. 

The  spring  grains  grown  were  barley,  wheat,  oats,  rye,  and  buckwheat.  These 
were  sown  the  last  days  of  May.  Manshury  barley  produced  fine  large  heads 
and  was  harvested  Septeml)er  15.  Laplaud  also  grew  well  and  ripeued  a  little 
earlier  than  Manshury.  Two-rowed  barley  was  ripe  for  cutting  September  VI. 
Saskatchewan  Fife  wheat  did  not  develop  further  than  the  dough  stage,  and 
spring  rye  also  failed  to  mature.  Burt  Extra  Early  oats  ripened  from  September 
1  to  15,  when  it  was  harvested,  but  the  variety  is  not  considered  very  desirable 
on  account  of  its  short,  fine  straw  and  small  heads.  Finnish  Black  oats  is  a  tall 
variety  with  a  large  head  and  considered  very  desirable  for  that  latitude  if  it 
can  be  made  to  mature  earlier.  Russian  buckwheat  was  killed  by  frost  August 
25,  when  cue-fourth  of  the  crop  was  ripe.  Early  Rose  potatoes,  planted  with  the 
sprouts  on  tlie  tubers,  produced  the  largest  tops  and  the  most  matured  potatoes 
and  yielded  nearly  twice  as  nuich  as  ordinary  planting.  Burbank  from  Rampart- 
grown  seed  grew  well  and  produced  good-sized  tubers,  the  average  yield  being 
altogether  about  tenfold,  and  the  quality  good. 

Of  the  different  grasses  under  test,  redtoii,  orchard  grass,  timothy,  and  velvet 
grass  made  the  best  growth. 

IT'orfc  at  the  Keiiui  Imitation.  P.  H.  Ro.<<s. — Oats  were  grown  for  stock  feed  and 
made  into  hay  when  tlie  grain  was  in  the  milk.  A  rank  heavy  growth  was 
secured  on  an  area  treated  with  barnyard  manure  the  year  before,  while  on 
ground  not  so  fertilized  the  growth  was  much  lighter  and  thinner.  Tall  fescue, 
redtop,  timothy,  and  meadow  foxtail  seeded  in  1903  were  cut  for  hay  August  24, 
l>ut  no  seed  had  ripened.  Of  the  grasses  seeded  in  1904.  tall  fescue  and  tall  oat 
grass  were  40  in.  high  and  blue  grass  36  in.  high  on  August  15.  Smooth  bronie 
grass,  hitherto  one  of  the  most  thrifty  grasses,  did  not  grow  well  on  account  of 
the  wet  season.  Of  tlie  grasses  seeded  in  1905,  bluetop  was  from  48  to  00  in. 
high  on  August  15,  bunch  grass  30  in.,  timothy  40  to  60  in.,  and  tall  fescue  36  in. 
Bluetop,  timothy,  and  bunch  grass  matured  seed  on  soil  well  fertilized  with  barn- 
yard manure.  It  was  found  that  timothy  needs  barnyard  manure  as  a  soil 
dressing  to  make  a  good  growth. 

[Report  of  the]  professor  of  field  husbandry  and  experimentalist,  ,T.  BucH- 
ANA.N  (.l/(//.  Riit.  Ontario  Af/r.  Col.  uii(t  E.vpt.  Farm,  32  (lOUU),  pp.  Ui'i-lKi. 
J78-192). — After  giving  a  general  outline  of  the  work  in  his  department,  the 
author  reports  the  results  of  ex]>eriments  with  a  large  numl)er  of  different  field 
crops.  Practically  all  of  the  work  reported  is  in  continuation  of  previous  inves- 
tigations (E.  S.  R..  17.  p.  851). 

.S.  comi)arison  of  different  grain  crops  in  progress  for  the  past  5  years  shows 
that  the  greatest  yield  of  grain  per  acre.  2,739  lbs.,  was  produced  by  barley, 
being  followed  by  enuner  with  2,714  lbs.  In  this  same  t«>st  the  smallest  yields 
by  weight  were  i)roduced  l)y  grass  peas  and  spring  vetches,  the  yields  per  acre 
amounting  to  814  and  713  lbs.,  respectively. 
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A  comparison  of  hu-ge,  medium,  and  small-sized  seeds  of  cereals,  roots,  and 
rape  sbow  that  the  large  seeds  surpassed  the  small  seeds  by  19.1  percent  for  the 
cereal  crops.  60.1  per  cent  for  the  root  crops,  and  40.3  per  cent  for  the  rape. 
The  average  of  all  results  with  plump  and  shrunken  seeds  of  l)arley.  spring 
wheat,  and  winter  whe.-it  show  that  the  plump  seed  gave  a  yield  of  2<».2  per  cent 
more  than  the  shrunken  seed. 

Six-year  tests  with  s(mnd  and  l»roken  seed  of  barley,  winter  wlieat.  and  peas 
gave  the  following  results:  Barley,  sound  seed  53.8  bu..  broken  seed  4(;  bu. : 
winter  wheat,  stmnd  seed  4(;.!t  bu.,  broken  seed  0.3  bu. ;  and  peas,  sound  seed  20.2 
bu..  broken  seed  10.2  bu. 

Emmer  and  spelt  were  sown  as  early  as  the  land  could  lie  cultivated  in  the 
spriug  and  at  intervals  of  1  week  afterwards  until  8  different  seedings  had  been 
made.  In  every  instance  emmer  gave  better  results  than  spelt.  Ennner  pro- 
duced the  largest  crop  from  its  second  seeding  and  spelt  from  its  first.  There 
was  but  little  difference  in  the  yields  from  the  first  7  seedings  of  euuuer,  sliow- 
ing  that  this  crop  may  be  sown  late  in  the  season,  while  spelt  must  be  sown  as 
early  as  possible  in  the  spring  in  order  to  get  the  best  results. 

In  growing  a  mixture  of  grains  for  feeding  purposes  the  largest  yield  of  grain. 
2,612  lbs.  per  acre,  was  obtained  from  a  mixture  containing  1  bu.  of  oats  and  14 
bu.  of  barley.  For  an  early  ripening  crop  it  was  found  that  I>aubeney  oats  and 
Mandscheuri  barley  made  an  excellent  combination,  while  with  Siberian  or 
Banner  oats,  the  later  2-rowed  barleys,  as  Chevalier  or  Canadian,  are  to  !)e 
preferred. 

An  experiment  to  ascertain  the  relative  value  of  different  kinds  of  grain  when 
in  a  mixture,  in  comparison  with  the  same  grains  when  grown  separately, 
showed  that  barley  and  oats  produced  the  largest  percentage  of  grains  in  the 
resulting  crop,  while  ennner  ])roduced  but  a  small  i)ercentage.  showing  that 
while  it  is  a  heavy  yielder  when  grown  alone  it  is  not  so  \\'ell  suited  for  grow- 
ing in  combination  with  other  crops. 

During  the  past  18  years  287  varieties  of  oats  have  been  tested  at  the  college, 
and  among  the  53  varieties  which  have  been  grown  for  the  last  5  years  15  have 
given  average  yields  of  more  than  100  bu.  per  acre,  Banner  standing  first  with 
100  bu.  Among  the  early  varieties  Daubeney  is  i)erhai)s  the  most  promising  in 
yield  and  quality,  while  other  good  sorts  are  Prosperity.  Alaska,  and  Early 
White  Pearl. 

Four  standard  varieties  of  6-rowed  varieties  have  now  been  tested  for  17 
years  in  succession,  with  the  following  results  :  Mandscheuri  70.6  bu.,  Oderbruck 
64.2  bu..  Common  6-rowed  61.!»  bu..  and  Mensury  W.2  bu.  per  acre.  California 
Brewing  gave  a  somewhat  larger  yield  than  Mandscheuri  in  the  average  of  the 
last  5  years,  but  its  weight  per  measured  bushel  was  only  4(5  lbs.,  as  compared 
with  50  and  52.6  lbs.  for  most  of  the  other  varieties.  The  beardless  varieties 
have  given  nmch  lower  yields  of  grain  than  the  others  and  their  grain  is  de- 
cidedly light  in  weight.  Five  of  the  b(>st  varieties  of  2-rowed  barley  gi'own  for 
5  years  gave  the  following  yields:  Iowa  No.  ."m'.W),  72.3  bu.  ;  Iowa  No.  5591.  71.2 
bu. ;  Jarman  Selected.  71.2  bu. ;  and  Selected  Canadian  Thorpe,  68.5  bu.  per  acre. 
Among  the  varieties  of  hulless  barley  tested  for  5  years.  Guy  Mayle  stood  lirst 
with  a  yield  of  53.2  bu.  per  acre,  followed  by  Hungarian  with  50.3  bu.,  and  BI.mcI^ 
Hulless  with  49.1  bu.  The  yields  of  hulless  barley  are  reckoned  at  the  rate  of 
60  lbs.  per  bushel.  In  9  out  of  the  past  14  years  fair  yields  of  winter  barley 
have  been  secured  at  the  station,  but  in  the  other  5  years  the  crop  was  almost 
completely  winterkilled. 

Among  (*)1  varieties  of  winter  wheat  grown  in  190(;.  Abundance  stood  first  in 
yield  with  .50.4  bu..  and  Prize  Taker  second  with  50.2  bu.  These  2  varieties  aie 
both  white  wheats,  very  closely  resembling  the  Dawson  Golden  Chaff.     Russian 
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Amber  ami  Iiii])orial  AiuIkt.  2  coiuiiarativcly  hard  rod  wheals,  aime  u])  to  third 
and  fourth  phu-es  in  yield  of  grain  with  49.8  and  40.4  bu.  per  acre,  respectively. 
All  4  varieties  were  over  the  standard  in  weiglit.  The  varieties  giving  the 
liighest  weight  per  measured  bushel  in  190(i  were  Northwester.  Geneva.  McPher- 
.son.  Economy,  and  AuV)urn,  but  most  of  tliese  excei)ting  Auburn  were  rather  low- 
in  yield.  In  general  tlu^  white  wheats  yield  more  grain.  ]»ossess  stronger  straw, 
weigh  a  little  less  per  measured  bushel,  and  are  slightly  softer  in  the  grain 
than  till'  I'ed  v.-irieties.  Of  120  varieties  of  spring  wheat  grown  in  succession  foi- 
5  years.  Red  Fife  r.inlaMl  tirst  with  a  yield  of  :]:>.,">  bu.  iier  acre.  Tringle  Champion 
second  with  .".."J.l  Ini..  iiid  Saxonka  third  with  .".:>  bu.  In  average  yields  for  14 
years  of  niaiaroni  wheats  it  was  found  that  Wild  Goose  stood  first  with  39.7  bu.. 
Medeah  second  with  :'.r).4  liu..  and  Bart  Tremenia  third  with  H4.8  bu.  per  acre. 

The  leading  varieties  and  their  yields  of  rye,  buckwheat,  field  beans,  soy  beans. 
cowi)eas,  flax,  swedes,  mangels,  sugar  beets,  carrots,  corn,  millet,  rape,  kale, 
cabbage,  etc..  are  also  noted. 

Cereal  crop  experiments,  .J.  H.  Sheppero  and  O.  O.  Churchill  {yorth 
Jtdkofa  Stii.  Bid.  !■'>.  pii.  .iS3-336). — The  varietal  study  of  grains  in  continuous 
l)rogress  since  1892  at  this  station,  together  with  the  plats  on  which  the  work 
was  carried  on.  is  described,  and  the  results  for  the  year  190(>  are  reportetl  in 
tables  and  discussed. 

Forty-five  varieties  of  wheat  were  grown  in  19(t().  With  the  exception  of  1 
variety  there  was  only  ?>  days"  difference  between  the  maturity  of  the  earliest 
and  latest  sorts.  No.  1718.  a  new  selection  from  the  breeding  nursery,  was 
grown  for  the  first  time,  and  the  fact  that  it  lodged  less  than  the  rest,  the  straw 
being  stifter,  is  taken  as  showing  the  results  of  careful  selection  in  the  nursery. 
The  varieties  of-difterent  classes  of  wheat  giving  the  highest  average  yields  for 
4  years  were  as  follows  :  Blue  stem.  Select  Blue  Stem.  28.9  bu. :  fife,  Select  Pow- 
ers, 2G.8  bu. ;  and  durum,  Black  Don,  .31.7  l>u.  pc^r  acre.  Fourteen  out  of  the 
1.")  varieties  of  fife  and  blue  stem  giving  the  highest  yields  in  1*.X)6  came  from  the 
|)lant  nui'sery  of  the  station,  and  when  the  averages  for  8  years  are  considered. 
'.•  (tut  of  the  10  varieties  giving  the  highest  yields  came  from  this  nursery.  The 
.average  for  7  years  gives  the  durum  wheats  an  advantage  of  4.47  bu.  per  acre,  as 
compared  with  the  fife  and  bhie  stem  varieties. 

The  following  varieties  of  durum  Avheat  have  given  the  best  results  in  the 
station  trials  and  are  recommended  for  North  Dakota  :  Gharnovka  U.  S.  No. 
.">«Ut;,  Yellow  (iharnovka  U.  S.  No.  5642,  Arouautka,  Black  Don  U.  S.  No.  564r). 
Kubanka  U.  S.  No.  .jt)39,  and  Velvet  Don  U.  S.  No.  oG44.  The  average  yields  of 
rliese  varieties  varied  from  29.4  to  31.1  bu.  per  acre. 

Fertilizer  tests  with  wheat  were  made  on  land  cropped  for  20  years  without 
fertilizing.  The  years  1903  to  190."),  inclusive,  showed  a  maximum  increase  in 
yield  of  2.3  bu.  of  wheat  per  acre  as  a])i)arently  due  to  the  applications.  The 
most  effective  conunercial  fertilizer  application  gave  only  i  bu.  greater  yield  of 
wheat  per  acre  than  the  use  of  well-rotted  stable  manure. 

Different  methods  of  soil  preparation  showed  that  spring  disked  corn  ground 
gave  as  an  average  for  3  years  1.4  bu.  more  per  acre  than  fall  plowing.  Fall 
Itlowed  land  gave  2.0  bu.  more  than  spring  plowing. 

Wheat  was  drilled  at  the  rate  of  5  pk.  per  acre  and  2  lbs.  of  rape  was  sown  in 
addition.  The  rai)e  did  not  interfere  with  harvesting,  but  sometimes  delayed 
the  curing  of  the  Inuidles.  The  rape  plants  were  strong  and  healthy,  and  when 
the  wheat  was  cut  and  conditions  were  favorable  a  lai-ge  ([uantity  of  good 
fall  jiasturage  was  produced. 

The  average  comparative  yields  of  different  grains  for  8  years  were  as  fol- 
lows: Oats  1.9()9  lbs.,  emnier  1,94.")  lbs.,  liarley  1,877  lbs.,  durum  wheat  1.83." 
llis.,  and  wheat  1,711  lbs,  of  grain  per  acre,     of  28  varieties  of  oats  grown  in 
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190().  Rij;  Foui-  ranked  liist  in  yield,  with  ~>S.]  Imi.  |kt  ;i(  ic.  Tlie  hoaviosr  o:it.< 
was  produced  by  English,  wliidi  wei^lied  .".S  llis.  per  Imsliel.  In  considering,'  the 
average  yields  for  4  years  it  is  shown  that  the  late-maturing  varieties  were  the 
most  prolific. 

The  percentage  of  hull  and  the  chemical  composition  of  the  whole  oat.  the 
luill,  and  the  meat  were  deterunned,  and  the  results  secured  apparently  indi- 
cate that  seasons  favorable  for  a  variety  of  oats  decrease  the  percentage  of  hull, 
that  some  varieties  give  uniformly  a  higher  iiercentage  of  meat,  and  that 
correlation  seems  to  exist  between  the  weight  ]>er  bushel  and  the  percentage 
of  meat  to  hulls.  As  the  rudimentary  kernels  decrease  in  size  the  percentage 
of  hull  up  to  a  certain  degree  increases.  It  was  also  found  that  the  variety 
weighing  most  per  bushel  is  not  necessarily  the  most  valuable,  and  that  the 
thickness  of  the  hull  seems  to  be  somewhat  hereditary. 

In  1906  the  yield  of  barley,  owing  to  excess  of  rain,  was  very  low.  Among 
the  varieties  grown  for  -t  years  Russian  stands  first,  with  an  average  yield  of 
41.7  bu.  per  acre,  followed  by  common  and  Mansury,  with  37.9  and  37.8  bu.. 
respectively.  Great  Beardless  gave  the  lowest  average  yield  and  AIcEwan  Hul- 
less  the  next  lowest.  The  G-rowed  varieties  led  in  yield  in  nearly  every  case. 
The  2-rowed  varieties  have  weaker  straw  and  are  more  easily  affected  by  adA'erse 
conditions  than  the  (j-rowed  sorts. 

The  highest  average  yield  of  flax  for  3  years,  14.4  bu.  per  acre,  was  secure«l 
from  Select  Russian.  A  mixture  of  durum  wheat  and  oats  produced  1,95U  lbs. 
of  grain  per  acre,  while  the  grain  grown  separately  produced  only  42  lbs.  more. 
The  mixed  crop  produced  the  larger  proportion  of  wheat.  The  crops  grown 
sei)arately  produced  3.8  lbs.  more  digestible  protein  and  7.7  per  cent  more  digesti- 
ble ether-extract  than  the  mixture,  while  the  mixture  contained  20.1  lbs.  more 
digestible  carbohydrates  tlian  the  separate  crops. 

Dry  farming  in  New  Mexico,  .1.  J.  Yernon  {Xew  Mexico  »S7«.  Bid.  61,  pp.  5.'f. 
pin.  SO). — Tills  bulletin  defines  dry  farming,  describes  in  detail  the  different 
practices  it  includes,  gives  reasons  why  fall  seeding  is  preferable  to  spring  seed- 
ing, discusses  the  importance  and  methods  of  storing  and  conserving  the  moist- 
ure, gives  directions  for  the  use  of  seed  under  dry  farming  conditions,  and 
points  out  the  results  that  may  be  expected. 

The  methods  followed,  as  well  as  the  results  secured,  in  growing  oats,  sor- 
ghum, melons,  squash,  corn,  wlieat,  alfalfa,  spelt,  potatoes,  millet,  barley,  and 
beans  by  dry  farming  at  Isador  and  in  the  vicinity  of  Las  Vegas  are  jiresented. 

Report  of  chemist  [Field  crops],  A.  L.  Knisely  {Oregon  /S7fl.  Rpt.  190o,  pp. 
■')3--j7). — Experiments  in  steaming  silage  during  the  process  of  filling  the  silo 
seemed  to  indicate  that  corn  fodder  is  the  crop  best  adapted  to  steaming.  De- 
terminations of  acidity  showed  that  untreated  silage  varied  in  acidity  from  l.ttl 
to  1.94  per  cent  and  averaged  1.58  per  cent,  while  in  the  case  of  steamed  silage 
the  variation  M-as  from  0..30  to  0.88,  with  an  average  of  0.53  per  cent. 

Experiments  to  determine  the  effect  of  summer  fallow  were  carried  on  in  pot 
culture  tests.  The  data  rejiorted  show  that  in  the  fall  of  1901,  during  the  first 
month  in  which  leaching  occurred,  the  summer-fallow  pots  lost  from  3  to  5 
times  as  much  nitrogen  as  those  not  summer-fallowed,  and  during  succeeding 
years  the  summer-fallowed  pots  invariably  lost  considerably  more  nitrogen  than 
those  upon  which  crops  were  grown. 

[Report  of  the]  department  of  chemisti-y,  F.  \V.  Morse  (Neio  Uampahire 
Sta.  Bui.  12U.  pp.  239-2^2). — Several  analyses  of  silage  crops  and  of  oat  samples 
representing  the  different  weights  ])er  bushel  of  market  oats  are  reported  with 
brief  conunents. 

The  results  with  oats  show  that  the  light  oats  are  inferior  to  the  heavy  grades, 
in  ]»rotein.  fat.  and  nitrogen.-free  extract,  while  the  fiber  is  higher.     It  is  state<l 
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tli;i(  tliis  (lirfcrciicc  is  dur  \n  ilic  fnct  that  tlii'  liirlil  mils  coiitaiii  al)i>ut  i<t  jn-r 
rfiit  iiKH'c  liulls  tliaii  I  lie  li<'a\.\-  (tats.  TluTc  was  lail  little  (lifferciicc  In  tlu' 
couiiHisitiuu  (iT  the  various  heavy  i^rades.  and  throu.tcliuut  the  series  of  analyses 
the  average  fii)er  increased  as  the  avera.i;e  weight  of  oats  decreased. 

Cost  of  filling  silos,  L.  Carrier  {i.  aS'.  Dept.  A(/r.,  Farnicru'  Bill.  292.  pp.  i.T. 
/7//S-.  .1). — Data  were  gathered  on  31  farms,  la  Jefferson  and  Fond  du  Lac  coun- 
ties, Wisconsin,  and  Branch  and  Lewanee  counties,  Michigan,  with  reference  to 
the  nuniher  and  arrangement  of  men  and  teams,  machinery  used,  and  the  length 
of  time  taken  in  putting  up  silage.  Measurements  of  the  silos  and  other  neces- 
sary information  were  also  secured. 

In  estimating  the  cost  of  filling  a  silo  a  rate  of  If)  cts.  an  hour  was  made  for 
men  and  the  same  for  a  team  of  2  horses.  Engine  hire  was  rated  at  $4.50  per 
day,  including  the  engineer,  twine  at  Hi  cts.  a  pound,  coal  at  $."1  a  ton,  and  gaso- 
line at  1.3  cts.  a  gallon.  Wear  and  tear  on  machinery  and  l)oarding  the  help 
was  not  taken  into  account.  Ten  hours  were  considered  a  day's  work.  The 
cost  jier  ton  of  silage,  as  determined  hy  this  investigation,  varied  from  40  to  80 
cts.  on  the  different  farms.  The  average  yield  per  acre  was  0.1  tons,  and  the 
average  cost  per  ton  of  silage  (34  cts.  The  average  amount  of  silage  cut  daily 
per  man  was  4.0  tons,  and  the  average  cost  per  acre  for  putting  the  corn  in  the 
silo  .$.5.98.  The  different  factors  wliich  cause  the  cost  per  ton  of  silage  to  vary 
are  i)ointed  out  and  discussed. 

Pressing  hay,  F.  W.  Taylor  (-A>/r  Hiuiip.shivc  Sla.  Bill.  IJ!).  pp.  2.')2.  2-13). — 
Data  regarding  the  actual  cost  of  pressing  liay  are  reported.  In  April  48  tons 
were  pressed  at  a  cost  of  .$1.40  per  ton,  in  January  51  tons  at  a  cost  of  .$1.21, 
and  in  Octoher  4<i  tons  at  a  cost  of  .$1..50. 

Alfalfa  or  lucerne,  C  L.  Newman  (HojitJi  Caroliiiii  Sta.  Bui.  12~i.  pp.  16). — 
This  hulletin  presents  popular  directions  for  the  culture  of  alfalfa  in  South 
Carolina. 

The  suhjects  treated  are  The  selection  of  soil,  soil  preiiaration  and  manuring, 
sowing  the  seed,  inoculation  with  artificial  cultures,  water-extract  from  inocu- 
lated soil,  inoculated  soil,  the  treatment  of  the  alfalfa  field  during  the  first  and 
second  year,  the  cutting  and  curing  of  alfalfa  liay,  and  the  uses  and  value  of 
the  cro]>. 

Beans,  L.  C.  Corbett  {U.  8.  Dept.  Af/r..  Fnniicr.'<'  BiiJ.  2S!i.  pi).  28,  figs.  12). — 
The  different  types  of  beans,  including  broad,  kidney,  Lima,  dolichos,  soy.  scarlet 
runner,  and  velvet  beans,  together  with  cowpeas,  are  described  and  detailed, 
information  as  to  the  c-ulture  of  field  and  garden  bean-',  is  given.  The  portion 
of  the  bulletin  devoted  to  garden  beans  includes  a  discussion  of  tlie  culture  of 
pole  and  bush  Lima  l)eans.  Tlie  dlsea.ses  and  insect  enemies  of  tlie  liean  cro]i 
are  briefly  considei-tid. 

Bean  culture,  G.  C.  Sevey  (A'etc  York:  Orain/r  JuiUl  Co..  JlHil.  pp.  13(i. 
fiw-  S3). — This  ])ook  devotes  a  chapter  each  to  the  following  subjects  with  refer- 
ence to  beau  culture:  History  and  l)otany,  conditions  affecting  growth,  soil  and 
fertilizers,  beans  as  nitrogen  gatherers,  varieties  and  where  they  succeed,  seed 
selection,  breeding,  and  seed  growing,  insects  and  diseases  witli  remedies,  cul- 
1m-al  methods,  harvesting  tlie  croji.  C()mi)osition  and  feeding  value,  markets  and 
marketing,  and  garden  beans. 

A  study  of  Delaware  seed  corn,  11.  Havward  and  11.  S.  Jackson  {Delaicarc 
.</(/.  Hill.  77.  pii.  Hi.  pix.  III). — Statistics  of  the  Delaware  corn  crop  are  given, 
the  iiiii)ortance  of  corn  breeding,  the  method  of  carrying  on  the  work,  and  the 
selection  and  storage  of  seed  corn  are  discussed,  and  the  results  of  germination 
tests  of  1.50  samples  of  Delaware  seed  corn  are  reported. 

Descrijitions  are  given  of  a  champion  .$1.50  prize  ear  of  corn  r^'oduced  in  Iowa 
and  of  the  best  ear  in  the  1.50  samples  of  seed  corn  collected  in  Delaware.     Wliile 
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the  2  e;irs  were  siuiilar  in  most  respects,  the  Iowa  ear  had  4  more  rows  of  kernels 
and  nearly  30  per  cent  more  kernels.  It  is  stated  that  the  measurements  of  the 
kernels  of  the  2  ears  indicated  that  those  of  the  Iowa  ear  were  heavier  than 
those  of  the  Delaware  ear,  and  that  consequently  it  would  shell  more  corn  to 
the  cob.  The  Iowa  ear  also  had  a  .greater  circumference  and  the  kernels  were 
deeper  than  on  the  Delaware  ear. 

Germination  tests  were  made  of  10  ears  from  each  of  the  150  samples.  Ten 
kernels  from  each  ear  were  germinated  in  a  specially  constructed  germiuator 
and  .5  kernels  from  each  ear  were  germinated  in  sand.  In  the  germinator  20 
per  cent  of  the  ears  showed  imperfect  germination  and  in  sand  20.1  per  cent. 
The  percentage  of  ears  imfit  for  seed  as  determined  by  these  germination  tests 
in  both  sand  and  cloth  was  28. 

From  the  study  of  the  samples  collected  it  is  concluded  that  much  of  Delaware 
corn  is  susceptible  to  and  worthy  of  improvement,  and  that  by  systematic  selec- 
tion the  yields  might  be  increased  from  20  to  40  per  cent. 

The  shrinkage  of  ear  corn  in  cribs,  A.  X.  Hume  and  O.  D.  Center  {Illiuoifi 
*S7fl.  Bill.  lis.  ijp.  S61-S76). — This  bulletin  shows  that  as  an  average  for  10  years 
past  the  Chicago  cash  price  for  corn  has  been  .3.8  cts.  per  bushel  higher  in  May 
than  in  December,  or  6..S  cts.  if  5  lbs.  less  ear  corn  is  taken  for  a  bushel  at  this 
time  than  in  December.  In  order  to  find  out  whether  it  would  be  more  profitable 
to  market  corn  as  early  as  possible  after  husking  or  to  hold  it,  shrinkage  experi- 
ments were  conducted  and  the  increases  in  price  necessary  to  compensate  for 
the  loss  in  weight  were  determined.  Corn  cribs  were  constructed  at  Urbana  and 
Sibley  in  such  a  manner  that  they  could  be  lowered  to  rest  iipon  the  platforms 
of  large  wagon  scales  and  weighed.  At  Sibley  a  check  experiment  was  made  by 
weighing  each  wagon-load  of  corn  as  it  was  put  into  the  crib  and  weighing  out 
all  the  corn  when  the  crib  was  emptied  at  rhe  end  of  the  trial. 

The  data  given  in  tables  showed  that  the  first  year  the  shrinkages  of  the  2 
cribs  at  Urbana  and  Sibley  varied  between  12.3  and  19.8  per  cent.  December  (5. 
1901,  20,545  lbs.  of  corn  were  weighed  into  a  crib  at  Sibley  and  weighed  out 
again  September  25,  1903,  when  the  weight  was  found  to  be  18,690  lbs.  The 
loss  in  this  case  was  1,855  lbs.,  or  9  per  cent  for  the  entire  period  of  22  months. 
In  a  second  crib  treated  identically  as  the  first  the  loss  amounted  to  9.2  per  cent. 
In  a  stationary  crib  filled  with  corn  early  in  November  and  emptied  about  a  year 
later  the  weights  in  and  out  were  respectively  19.8.50  lbs.  and  17,280  lbs.,  repre- 
senting a  loss  of  12.9  per  cent  for  the  year. 

It  was  found  that  the  amount  of  shrinkage  of  corn  in  cribs  varies  widely,  and 
that  the  increase  in  price  necessary  to  compensate  for  this  shrinkage  must  con- 
sequently also  be  subject  to  the  same  variation.  The  present  rate  of  decrease 
in  the  weight  of  corn  up  to  September  of  each  year  runs  from  12  to  nearly  20 
per  cent  in  the  4  different  trials,  and  an  increase  in  price  for  September  varying 
between  4.9  and  8.0  cts.  per  bushel  is  necessary  'to  compensate  for  this  loss  in 
weight.  The  shrinkage  for  the  third  quarter  of  the  year  was  noticeably  greater 
than  that  of  the  second,  the  avei'age  difference  being  8.7  per  cent.  The  shrink- 
age from  June  to  September  averaged  only  2.1  per  cent,  and  by  far  the  most 
noticeable  shrinkage  occurred  during  the  months  of  April  and  May. 

From  observations  on  the  shrinkage  of  corn  during  the  second  year  of  storage 
in  cribs  it  was  apparent  that  practically  all  moisture  comes  out  of  ear  corn 
during  the  first  year.  In  the  one  trial  at  Sibley  the  shrinkage  was  19.6  per  cent 
at  the  beginning  of  the  second  year  and  had  increased  to  only  about  20.5  per 
cent  by  the  following  September.  It  is  concluded  from  these  results  that  it  is 
apparently  safe  to  assume  that  old  corn  may  be  stored  in  cribs  with  very  slight 
loss  from  shrinkage. 
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Tlu'  weekly  weislils  of  llic  cdni  iindcr  Icsl  are  talmlateil  to  sliow  tn  what 
extent  the  crib  weislits  wei'e  inliuenced  liy  the  aiuount  of  moisture  in  liie  alinos- 
pliere,  the  weather  eonditions  at  or  near  the  time  of  wei.ithin.^  heiii^  noted. 
The  results  secured  at  other  experiment  stations  in  this  san)e  line  of  woriv  are 
briefly  reviewed. 

Cotton,  A.  Laliere  {Lc  Cotoii.  I'aris:  A.  Chalhimrl.  liioii.  j)/).  .>.',(>.  pis.  .iJ/, 
fitia.  J.').  (1(jin><.  ,?.  ma  I)  J). — This  book  is  divided  into  sections  treating  of  the 
importance  of  raw  cotton  in  the  cotton  industry,  the  culture  of  cotton,  its  prep- 
aration for  connnerce  such  as  ginning  and  baling,  the  characters  of  the  plant. 
the  uses  made  of  the  fiber,  seed,  and  other  products,  the  principal  cotton-growing 
countries,  and  the  recent  extension  of  cotton  culture  in  various  European 
dependencies.  A  list  of  w(u-ks  consulted  by  the  author  in  the  i)reparation  of 
the  book  is  given. 

Experiments  in  the  late  planting  of  cotton  to  avoid  boll  weevil  damage 
during  1906,  C.  W.  Flynn  (Louisiana  Stan.  Bui.  .92,  pp.  8). — Experiments  were 
conducted  to  determine  whether  general  late  planting  in  regions  infested  by  the 
boll  weevil  could  reduce  the  damage  done  by  that  insect. 

One  experiment  was  i-onducted  in  Yernon  Parish,  a  field  of  2i  acres  sur- 
rounded by  forest  and  about  2.5  miles  from  any  other  cotton  field,  being  planted 
on  June  (>.  On  .June  14,  when  the  cotton  was  up  to  a  stand,  no  boll  weevils  were 
observed,  but  on  July  21,  when  the  field  had  just  commenced  to  squai-e.  10.4 
lier  cent  of  the  squares  were  found  infested,  and  on  August  15,  (i.3.0  per  cent. 
An  inspection  of  some  of  the  nearest  fields  on  July  21  showed  that  from  20.4 
to  78  ])er  cent  of  the  squares  were  infested  with  the  l)oll  weevil,  and  a  later 
inspection  showed  92.5  to  99.2  per  cent  of  the  bolls  infested.  The  experiment 
field,  which  in  previous,  seasons  produced  about  1,200  lbs.  of  seed  cotton  per 
acre  without  fertilizer  and  in  spite  of  the  weevil,  this  year  with  late  planting 
produced  only  260  lbs.,  although  well  fertilized  and  well  cultivated. 

A  second  experiment  at  Merryville  gave  similar  results,  and  the  conclusion  is 
drawn  that  late  ])lanting  will  not  serve  to  solve  the  boll  weevil  problem. 

Preliminary  report  on  distance  experiments  with  potatoes,  M.  Stefansson 
( .Vo/Y/c.s-  Laiiflhr.  HoishoJcs  Akervck-st.  Aursbei:,  IBOo-G,  [jp.  55-60). — Experi- 
ments were  conducted  with  8.''>  varieties  of  potatoes  on  209  plats.  The  distance 
between  rows  was  00  cm.  and  that  betv^een  the  plants  in  the  rows  20,  ?>0,  and 
40  cm.  The  largest  yields  were  in  most  cases  secured  by  iilanting  20  cm.  apart. 
The  greater  distances  are  considered  advantageous  only  when  heavy  yields  may 
be  expected. — f.  w.  woll. 

The  nonsaccharine  sorghums,  (".  ^Y.  Warburton  (f.  «S'.  Dcpt.  Agr.,  Farmers' 
liiil.  2SS.  jip.  JS,  figs.  [)). — A  classification  of  the  sorghums  is  given,  together 
with  historical  notes  on  their  introduction  and  culture  in  this  country.  The 
characteristics  of  the  different  varieties  are  pointed  out  and  complete  directions 
are  given  for  the  growing  of  .these  crops  as  well  as  their  utilization  for  fodder, 
bay.  pa.sture,  silage,  and  soiling. 

The  3  distinct  classes  of  sorghums  .are  the  broom  corns,  the  saccharine,  and 
the  nonsaccharine  sorghums.  Tlu'  last  named  may  be  divided  into  2  groups. 
Kafir  corn  and  the  duras.  Kafir  corn  is  stocky,  leafy,  with  erect  heads,  while 
the  duras  usually  grow  taller,  are  less  leafy,  and  often  have  the  heads  goose- 
necked.  The  nonsaccharine  sorghums  are  of  great  value  in  semiarid  sections. 
They  grow  on  any  good  soil,  but  do  l)est  on  a  sandy  loam  and  are  remarkably 
resistant  to  drouth  and  alkali,  although  this  resistance  is  not  uniform  for  the 
different  varieties.  The  poor  ])hysical  condition  in  which  thej'  leave  the  soil 
may  be  overcome  by  proper  tillage.  Yields  per  acre  of  25  to  50  bu.  of  grain 
and  2  to  5  tons  of  dry  fodder  is  the  usual  crop.  The  grain  and  fodder  ;ire 
about  equal  in  feeding  value  to  corn,  but  are  slightly  less  digestible. 
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ll  is  rurllicr  slntcd  tluil  I  lie  ('.-iiiiuess.  (juality.  and  yield  of  tln"  croi)  may  be 
.i;i-catly  iiiHuciiccd  li\    (arclui  selection  of  the  seed. 

Pi'ogress  of  the  beet-sugar  industry  in  the  United  States  in  1906,  C.  F. 
Saylok  (I  .  S.  Dcpt.  Af/r.  Rpt.  .s'/,  p/i.  Li').) — A  general  review  of  the  beet-siigar 
industry  for  the  year  is  given,  and  discussions  on  some  important  features  and 
i)enefits  of  sugar-beet  culture,  the  promotion  of  the  sugar  industry,  new  features 
relating  to  factory  operations,  and  im])roved  implements  and  devices  for  the 
benefit  of  beet  growers  are  presented,  together  with  the  climatic  conditions  and 
farm  and  factory  results  by  States  for  190(j,  and  statistics  of  the  sugar  industry 
in  the  United  States  and  the  world  at  large.  The  work  with  sugar  beets  of  the 
Bureavi  of  IMant  Industry  of  this  I)ei)artment,  comprising  studies  of  the  effects 
of  fertilizers,  of  culture  methods,  methods  of  siloing,  sugar-beet  diseases,  single- 
germ  beet  seed,  breeding  of  strains  for  early  maturity  and  for  dry  and  alkali 
lands,  methods  of  improving  yield  and  (iuality>,  production  and  improvement  of 
commercial  beet  seed,  and  the  extension  of  the  sugar  beet  area,  is  also  briefly 
described. 

The  total  number  of  factories  operating  in  19(J<»  was  (to.  A  total  of  o7»).0T4 
acres  of  beets,  averaging  a  yield  of  11. 2G  tons  per  acre,  was  harvested.  The 
total  quantity  of  beets  worked  was  4.2.36,112  tons,  producing  48.3.(512  tons  of 
sugar.  The  average  sugar  in  the  beets  was  14.9  per  cent,  the  average  purity 
82.2  per  cent,  the  average  length  of  the  campaign  10.5  days,  and  the  estimated 
average  extraction  of  sugar  11.42  per  cent.  The  increase  in  acreage  harvested 
over  1905  was  more  than  22  per  cent,  and  the  increase  in  the  average  yield  of 
beets  per  acre  as  compared  with  that  year  was  23*  per  cent.  The  highest  aver- 
age yield  per  acTe  by  States  was  produced  in  Ftah.  being  1.5.88  tons,  and  the 
next  highest  in  f'olorado,  13.41  tons. 

The  process  of  drying  beets  or  cossettes  i)rior  to  extracting  tlieir  juices  by  dif- 
fusion, denatured  alcohol  in  its  relation  to  the  sugar  industry,  and  the  develop- 
ment of  conditions  and  prospects  of  extending  the  l)eet-growing  industry  are 
discussed.  With  reference  to  the  drying  of  beets,  it  is  stated  that  the  practica- 
bility of  the  process  has  not  as  yet  been  established,  but  that  enough  of  impor- 
tance has  been  ascertained  by  experimentation  to  make  it  worthy  of  further 
tests.     If  practicable  the  process  promises  a  reduction  in  the  cost  of  beet  sugar. 

Under  the  direction  of  the  Bureau  of  Plant  Industry,  278  acres  of  American- 
grown  seed  yielded  14..32  tons  per  acre,  with  an  average  sugar  content  of  14.0 
per  cent  or  4,267  lbs.  of  sugar  per  acre,  while  imported  seed  gave  an  average 
yield  of  12.14  tons  per  acre,  with  a  svigar  content  of  l.l.l  jier  cent,  or  3,(>6(5  lbs. 
of  sugar  per  acre.  Twenty  acres  of  seed  beets,  all  of  which  analyzed  22  jier  cent 
or  more  of  sugar,  were  grown  at  Fairfield,  Wash.,  during  the  year.  About 
15,000  lbs.  of  seed  were  secured  from  these  beets. 

Sugar  beet  industry,  K.  Hakcourt  {Ann.  Rpt.  Ontario  Agr.  Col.  and  E.rpt. 
Farm.  32  (1906),  pp.  00-71). — The  results  of  variety  tests  with  sugar  beets  indi- 
cated that  Rubensamen  and  Improved  Imperial  are  eiiual  in  purity  to  Klein- 
wanzleben  and  contain  slightly  more  sugar.  Distance  experiments  conducted 
for  5  years  showed  a  regular  difference  in  the  weight  of  the  beets  as  the  dis- 
tance between  the  rows  increased  from  12  to  28  in.  There  was.  however,  no 
corresponding  decreas-e  in  the  percentage  of  solids  and  sugar  or  in  the  purity. 
It  is  believed  that  the  best  general  results  are  obtained  in  rows  phlced  as  closely 
as  possible  without  seriously  inconveniencing  the  work  of  cultivation. 

The  chemistry  of  the  sugar  cane  and  its  products  in  Louisiana,  C.  A. 
Browne.  Jr.,  and  R.  E.  Blouin  (T.oiiisiana  Sta.^.  Bill.  !U.  pp.  103). — This  bulletin 
presents  a  summary  of  data  collected  during  the  past  few  years  by  the  Louisiana 
Sugar  Experiment  Station. 


FTI'^LD    CROPS.  8B 

'I'lio  composition  of  lli«'  li';i vcs.  st;ili<s,  itxits.  iiiul  seods  of  sn.ir:ir  cmiic  .iinl  df  tlic 
.•ish  i>f  till'  plimt  is  sliowu  in  tallies.  'rii(>  coniiiosition  of  the  asli  was  f()ini<l  In 
vary  widely  with  the  variety  of  cane,  type  of  soil,  and  manner  of  fertilization. 
It  is  stated  that  sujrar  cane  contains  only  a  \-ery  small  (jnantit.v  of  fat  or  oil. 
mostly  in  the  interior  tissnes.  while  the  wax  is  found  entirely  upon  the  outer 
surface  and  constitutes  about  1  jier  cent  of  tlie  rind.  The  average  total  nitro.cen 
of  many  analyses  of  sugar  cane  at  the  station  w:is  only  about  0.05  per  <-ent.  An 
analysis  of  several  stalks  of  L<uiisiana  Pin'ple  cane  showed  that  the  nitrogen, 
although  only  a  small  (piantity.  is  distriliu1c(l  among  a  large  number  of  different 
bodies.  Attention  is  also  called  to  Beeson's  work,  which  shows  a  greater  locali- 
zation of  .-ilbuminoids  in  the  nodes  and  of  amids  in  the  internodes.  The  rind, 
the  jiith.  and  the  tlbrovascular  bundles,  among  which  the  fiber  of  the  plant  is 
distributed,  showed  a  certain  regularity  with  reference  to  all  constituents  except 
nsh,  the  fibrovascular  InuKlles  standing  intermediary  between  the  rind  and  the 
liith.  The  rind  showed  the  maximum  and  the  pith  the  minimum  of  lignification. 
The  statement  is  made  that  the  cellulose  ol)tained  from  the  caue  resembles  that 
of  cornstalks.  Xotes  are  given  on  the  ?>  principal  sugars,  sucrose,  dextrose,  and 
levulose.  and  ou  the  pectins  or  gums,  and  the  acids. 

In  the  study  of  the  physiology  of  the  growth  and  ripening  of  the  sugar  cane, 
analyses  of  the  juice  taken  from  the  ytmng  caue  at  night  and  in  the  morning 
indicated  a  large  decrease  in  the  amount  of  sucrose  during  the  night  and  a  cor- 
responding increase  in  the  amount  of  reducing  sugars.  In  the  top  joints,  where 
growth  is  most  intense,  the  disparity  between  sucrose  and  reducing  sugars  was 
greatest.  In  the  middle  joints,  where  the  process  of  growth  is  being  suspended, 
the  reducing  sugars  are  being  reconverted  to  sucrose,  which  is  then  stored  up 
in  the  pith  cells  as  reserve  juice.  The  same  takes  place  in  the  bottom  joints, 
only  to  a  greater  degree.  Similar  phenomena  were  observed  in  an  analytical 
study  of  I)  74  and  I)  *X,  canes  at  various  intervals  between  the  middle  of  July 
and  the  middle  of  Octob«n-.  A  regular  increase  in  the  percentage  of  filter  and 
sucrose  took  place,  although  no  fixed  ratio  between  these  2  substances  could 
be  established.  The  ash.  acids,  nitrogenous  bodies,  and  gums  all  showed  a 
decrease  as  the  cane  matiu-ed.  The  reducing  sugars,  dextrose  and  levulose  in 
the  green  tops  and  joints  of  the  cane,  and  also  in  the  stalks  of  very  young  canes, 
are  present  in  very  nearly  equal  amounts,  but  in  the  riper  joints  this  relation 
no  longer  exists.  The  disparity  in  the  content  of  dextrose  and  levulose  increases 
with  maturity  until  finally  the  levulose  may  nearly  disappear. 

In  discussing  the  i)hysiological  i-ole  of  the  enzyms  of  the  sugar  cane,  atten- 
tion is  called  to  the  gradual  falling  off  in  sucrose  content  of  sugar  cane  wind- 
rowed'  for  any  length  of  time,  and  it  is  shown  by  analyses  made  in  180:*.  that, 
if  the  green  tops  of  the  cane  are  removed  at  the  time  of  cutting,  the  loss  of 
sucrose  is  much  less  evident.  In  the  wiudrowed  cane  from  which  the  tops 
were  not  removed  the  loss  of  suc-rose  due  to  spontaneous  inversion  was  ver.v 
evident,  and  this  is  attributed  very  largely  to  the  diffusion  of  the  inverting  euzym 
from  the  green  tops  into  the  stalk.  The  inversion  of  sucrose  causes  an  increase 
in  the  glucose  content.  These  results  are  taken  as  showing  conclusively  that 
the  vital  jtrocesses  go  on  even  after  the  cane  is  cut.  The  darkening  in  color  of 
the  juice  innnediately  after  extraction  and  also  within  the  body  of  the  cane 
is  descril)ed  as  due  to  an  enzym  l)elonging  to  the  class  of  oxydases.  Othe'.- 
phenomena  in  which  the  action  of  enzyms  plays  a  part  are  also  discussed. 

The  results  for  1903  show  but  little  variation  in  the  sucrose  and  ghicose 
content  and  the  purity  of  the  cane  tip  to  the  middle  of  September.  After  this 
date  the  canes  of  lOO.'i  increased  considerably  faster  in  sucrose  and  at  tli(»  end 
of  the  season  showed  an  excess  of  o.80  i)er  cent  over  the  sucrose  content  in  the 
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case  of  1!)(»4.  The  cliuiatic  conditions  for  VM)'A  retarded  the  growth  but  has- 
tened maturity,  while  those  of  1904  promoted  growtli  and  retarded  ripening. 
The  variety  also  exerts  an  influence  upon  the  composition.  It  was  found,  for 
instance,  that  the  ash  content  in  the  juice  of  D  74  was  0.48  per  cent,  while  D  9."* 
.stood  second  with  0.41  ])er  cent.  Purple  third  with  0.40  per  cent,  and  Striped 
fourth  with  0.34  per  cent,  and  this  was  also  their  relati\'e  position  in  sucrose 
content,  while  as  regards  reducing  sugars  the  order  was  the  reverse.  It  is 
stated  that  these  results  indicate  that  D  74  is  the  most  vigorous  feeder  and  has 
the  greatest  powers  of  assimilation  and  conversion.  The  conditions  of  culti- 
A'ation  also  influence  composition. 

A  comparison  of  many  analyses  of  leading  varieties  at  Audubon  Park  shows 
that  stubble  cane  contains  from  10  to  20  per  cent  less  ash  and  over  50  per 
cent  less  nitrogen  than  plant  canes,  and  that  the  deficiency  of  nitrogenous 
ingredients  in  stubble  canes  falls  most  largely  upon  the  reserve  supply  of 
nitrogen  or  the  amids,  this  being  due  to  tlie  greater  nitrogen  hunger  of  the 
stubble  canes. 

That  soil  and  fertilization  have  their  effect  upon  composition  is  shown  by  the 
fact  that  canes  from  the  lower  coast  of  the  State  sometimes  contain  4  times 
the  amount  of  chlorids  foimd  in  canes  raised  al)ove  New  Orleans. 

Numerous  analyses  are  reptn-ted  in  connection  with  the  study  of  the  com- 
position of  sugar-cane  .iuice  and  the  methods  of  extraction.  According  to  the 
averages  of  10  stallis  of  plant  cane  cut  and  topped  according  to  the  methods 
usually  followed  in  Louisiana,  the  solids  not  sugar  in  the  .juice  increase  towards 
the  upper  portion  of  the  stalk,  taking  a  sudden  jump  in  the  last  2  or  3  joints. 
In  some  cases  the  purity  of  the  juice  in  the  upper  joints  is  less  than  one-half 
that  from  the  butt  of  the  cane.  Analyses  of  juices  obtained  l)y  the  mill  and  by 
the  diffusion  battery  show  that  the  percentage  of  mechanical  im])urities,  such 
as  gums,  etc.,  is  much  higher  in  the  mill  juices.  The  hot  w.-iter  used  in  diffu- 
sion, on  the  (me  hand,  coagulated  a  larger  amount  of  alljununoid  matter  which 
was  held  back  in  the  diffusion  chips,  but  on  the  other  effected  the  solution  of  n 
larger  amount  of  amids  and  mineral  matter. 

The  results  of  experiments  upon  alkaline  and  acid  clarifications  led  to  the 
suggestion  that  for  Louisiana  conditions,  where  the  juices  usually  contain  a 
high  percentage  of  reducing  sugar  as  compared  with  tropical  countries,  a  care- 
fully conducted  sulphitation  gives  the  most  satisfactory  results  from  the  point 
of  economy,  as  well  as  from  the  favorable  output  of  sugar. 

A  schematic  taliulation  of  yields  and  compositions  of  sugar-house  products 
is  given,  and  the  effects  of  fermentation  upon  tlie  composition  of  sugar-cane 
]>roducts  is  discussed. 

Tobacco,  W.  H.  Scherffius  (Kciitiiclcy  Sta.  Bui.  12i),  pp.  15,  pis.  i')). — This 
bulletin  di.scusses  the  selection  of  seed  plants  and  care  of  seed,  improved 
methods  of  handling  tobacco,  and  the  eliminating  of  undesirable  varieties. 

A  hybrid  obtained  at  the  station  by  crossing  Standup  Burley  with  Sumatra 
was  not  very  promising  the  first  year,  but  showed  a  decided  imjirovement  in 
the  second  crop.  This  cross  was  made  to  develoii  a  cigar  wrapper  by  intro- 
ducing into  the  Standup  Burley  some  Sumatra  l)Iood. 

Experiments  are  in  progress  at  the  station  in  a  specially  constructed  drying 
shed  to  ascertain  at  what  temperature  and  h'unidity  Burley  tobacco  may  be 
cured  free  from  house-burn.  In  a  compartment  in  which  the  tobacco  was 
badly  affected  with  house-burn  the  application  of  10°  of  dry  heat  for  an  hour 
or  more  completely  stopped  the  trouble.  In  the  chambers  where  heat  was  con- 
tinually applied  no  house-burn  developed.  Where  sufficient  heat  was  applied  to 
increase  the  temperature  from  100°  to  120"  F.  tobacco  cured  with  a  greenish 
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cast,  but  this  teudeucy  was  overeouie  to  soiue  extent  by  applyiug  uioisture  at 
the  same  time. 

In  the  worl\  of  eliminating  nndesiralile  varieties  it  was  found  that  with  11 
sorts  of  Wliite  Burley  jirowu  under  uniform  conditions  the  estimated  yields 
varied  from  1.470  lbs.  to  2,i:!7  lbs.  i)er  acre,  or  a  difference  of  (i.58  lbs.  per  acre 
between  the  niininunn  and  niaxinunn  yields. 

The  regulations  for  the  culture  of  tobacco  in  France,  A.  Murat  (La  Reyle- 
iiieiiiotioii  de  hi  CiiUiirr  (hi  Tahac  en  Fniiirc  TouJomsc:  J  iiir.  Toulouse,  ll)0(i. 
1)1).  151). — This  thesis  traces  the  history  of  tobacco  culture  in  France  from  its 
bejiinninj;  to  the  present  day.  and  brinj^s  to.uether  the  different  laws  and  regula- 
tions witli  reference  to  its  culture  which  have  been  enforced  from  time  to  time. 
A  bibliography  of  the  ofHcial  documents  and  of  general  and  special  works  on 
this  subject,  which  have  been  consulted  in  the  preparation  of  the  thesis,  is 
included. 

Modern  plant-breeding  methods,  with  especial  reference  to  the  improve- 
ment of  wheat  and  barley,  R.  H.  Biffen  (»S'cii.  Pio(j.  Ticentietli  Cent..  1  iWol), 
\u.  '/.  jiiL  10^-1. i.i). — This  pai)er  contains  an  historical  review  of  plant  breeding, 
discusses  the  hybridization  of  wheats  and  barleys  with  reference  to  Mendel's 
law,  and  considers  the  subject  of  breeding  disease-resistant  plants. 

HORTICULTURE. 

[Horticultural  investigations  in  Alaska],  C.  C.  Georgeson  et  al.  {Alaska 
.Stas.  Rpt.  ami.  in)-  lO-lh  .iS-SS,  .',6,  J,!,  oU,  .51 .  .53^66,  pis.  5).— Notes  are  given 
of  the  results  secured  at  the  Alaska  experiment  stations  located  at  Sitka,  Cop- 
per Center.  Kampart.  and  Kenai  in  variety  and  cultural  tests  of  various 
vegetables,  orchard  and  small  fruits,  ;\nd  flowers.  Large  quantities  of  seed, 
fruit  trees,  and  bushes  have  been  distributed  to  various  parts  of  the  territory, 
and  the  I'eports  are  here  given  from  several  of  the  cooperators  with  regard  to 
the  trial  and  behavior  of  these  seeds  and  plants. 

It  is  believed  that  the  native  crab  apple  (Pyrus  rivularls)  may  have  a  pos- 
sible value  as  a  stock  for  dwarf  trees.  Dw^arf  trees  are  considered  to.be  superior 
to  st.indard  trees  in  this  region  since  they  bear  earlier,  can  be  more  easily 
protected  when  necessary,  admit  of  closer  planting,  and  are  less  exposed  to  the 
wind.  A  number  of  varieties  of  apples  have  been  grafted  on  this  species  by 
various  methods.  The  crown  grafting  appears  thus  far  to  be  the  most  successful, 
while  top-worked  trees  do  fairly  well.. 

An  attempt  is  being  made  to  develop  varieties  of  strawberries  and  raspberries 
adapted  to  the  climate  by  cross-fertilizing  cultivated  varieties  with  wild  native 
species.  Several  species  of  currants  are  also  found  native  in  Alaska  and  are 
lieiiig  brought  under  cultivation.  Attempts  to  cultivate  the  eastern  cranberry 
have  proved  unsuccessful  and  the  experiment  has  been  dropped.  The  so-called 
Alaska  cranberry  (yacciiiiiiiii  ritiskhra)  is  said  to  produce  a  small  but  very 
delicious  fruit,  no  larger  than  the  red  currant.  It  grows  on  old  stumps  and 
decayed  logs  and  on  little  knolls  just  out  of  the  standing  water.  Plantings  of 
this  berry  have  been  made  at  the  station. 

[Report  of  I  the  professor  of  horticulture,  11.  L.  Hutt  (Ann.  Bpt.  Ontario 
Af/r.  Vol.  iinil  ExpT.  Farm,  32  (1006),  pp.  iSH-UfO,  figs.  5). — An  outline  is  given 
of  work  conducted  for  the  year  with  orchard  and  small  fruits,  vegetables,  and 
flowers,  including  data  on  results  secured  from  a  trial  of  a  large  number  of 
plant><  as  orchard  cover  (•roi)s.  fruit  variety  tests,  and  notes  on  plant  breeding 
exi)eriments. 
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lu  the  investigations  with  tree  fruits,  commenced  about  10  years  ago.  apples 
appear  to  have  stood  the  adverse  conditions  better  than  most  of  the  other  fruits, 
all  of  which  suffered  more  or  less  in  the  severe  winter  of  1903^.  Notes  are 
given  on  the  varieties  of  apples,  pears,  plums,  and  cherries  being  grown  in  the 
orchard.  Pears  are  considered  more  or  less  a  failure,  and  only  the  hardiest 
varieties  of  cherries  of  the  sour  ty])e  have  withstood  the  climate. 

An  extensive  variety  test  w^as  conducted  with  raspberries.  blackl)erries.  cur- 
rants, gooseberries,  and  strawberries.  With  red  raspberries  Marlboro  is  consid- 
ered the  best  early  variety  in  the  trials  thus  far.  and  Cuthbert  the  best  late 
A-ariety.  Ilerliert.  a  new  variety  originated  with  R.  P>.  Whyte.  is  said  to  rank 
first  among  the  red  varieties  this  year;  Columbian  is  considered  the  best  purple 
variety ;  Older  and  Smith  Giant  the  best  blacks,  and  Golden  Queen  the  best  yel- 
low variety.  In  regard  to  blackberries,  the  conclusion  is  reached,  after  10  or  12 
years'  testing  of  23  varieties,  that  they  can  not  be  satisfactorily  grown.  Eldorado 
and  Agawam  have  proved  the  hai'diest.  Of  the  currants,  the  White  Grape  has 
usually  been  the  most  productive  of  the  40  varieties  grown.  During  the  i)ast 
.season  Climax,  a  new  black  variety,  gave  the  largest  yield.  The  other  leading 
varieties  of  currants  are  similar  to  those  previously  noted  (E.  S.  R.,  17,  t).  802). 
Forty-five  varieties  of  gooseberries  were  tested,  of  which  .30  have  fruited.  The 
most  productive  varieties  have  been  those  of  American  origin,  such  as  Pearl 
and  Downing.  Lady  Leicester,  a  new  variety,  has  given  the  heaviest  crop  for  the 
l^ast  3  years.  The  fruit,  however,  is  small  and  is  not  recommended  for  general 
planting.  Of  the  large  fruit  varieties.  Red  Jacket  and  Whitesmith  are  consid- 
ered the  best,  although  not  nearly  so  productive  as  I'earl  or  Downing.  Among 
the  strawberries,  of  which  over  400  varieties  have  been  carefully  tested,  the  fol- 
lowing are  recommended  to  give  a  constant  supply  of  l)erries  from  early  to  lat<? 
season :  Early  varieties.  Splendid.  Wariield.  and  Haverland :  midseason.  Wil- 
liams, Ruby,  Clyde,  and  Parson  Beauty;  late.  Buster.  I'he  last  variety,  although 
.•I  heavy  yielder  and  valued  for  home  use  or  market,  is  considered  undesirable 
for  canning  on  account  of  its  light  color. 

The  plant-breeding  work  of  previous  years  has  been  continued  and  a  great 
number  of  crosses  of  various  kinds  have  been  made.  A  large  number  of  berries 
were  produced  as  the  result  of  using  i)ollen  of  Falstaft",  a  European  raspberry, 
on  Herbert  and  Cuthbert  rasi)beri-ies,  fron:  which  it  is  hoped  to  obtain  the 
(luality  and  size  of  the  European  berry  and  the  hardiness  of  the  native  species. 
Columbian  was  successfully  crossed  with  the  strawberry-rasi)i»erry.  An  attempt 
h:  being  made  to  improve  the  common  chokecherry  l)y  the  selection  of  pits  from 
large  fruit  found  to  be  much  less  astringent  than  the  average. 

Practical  treatise  on  horticulture  for  Northern  Africa,  L.  Guillochon 
(Traite  Pratique  iV Horticulture  pour  le  Nord  de  VAfrique.  Tunis:  8.  Pere  tt- 
8oiis,  1901,  pp.  Ill  +  -'i90,  figs.  30). — This  work  is  introduced  with  some  general 
considerations  oti  garden  making,  necessary  equipment  and  tools,  and  various 
methods  of  propagation.  Part  1  deals  with  the  vegetable  garden,  the  culti- 
vated .species  being  arranged  in  alphabetical  order  and  classed  as  herbaceous, 
bulb,  fruit,  and  seed  croi)s.  Part  2  treats  of  the  cultivation  of  fruit  trees, 
including  the  various  phases  from  the  orchard  nursery  to  the  storage  of  the  fruil. 
and  concludes  with  a  list  of  species  suitable  for  cultivation  in  Algeria  and  Tunis. 
Part  3  discusses  ornamental  arboriculture,  with  suggestions  on  the  subject  of 
reafforestation  and  various  forms  of  planting.  Part  4  is  devoted  to  ornamental 
and  connuercial  tloriculture,  nil  the  varietii's  of  fiowcrs  suited  for  Northern 
.Vfrica  Iieiiig  <-onsidered.  Part  o  treats  of  the  cultivation  of  the  agave  fiber 
l)lants.  The  book  is  concluded  with  a  working  schedule  for  each  mouth  of  the 
year. 
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Ringing'  herbaceous  plants,  U.  P.  Hedrick,  O.  M.  Taylor,  and  K.  Welling- 
Tox  (Xcir  York  State  Sta.  liul.  288,  pp.  193-209,  figs.  .J).— This  bulletin  reports 
experiments  in  ringing  2  herbaceous  plants,  the  tomato  and  chrysanthemum, 
which  were  selected  because  their  i)roduct  and  manner  of  growth  should  show  to 
advantage  the  effects  of  ringing. 

Some  general  considerations  are  given  on  the  objects  of  ringing  woody  plants 
and  the  theory  upon  which  ringing  is  founded,  and  the  present  experiments 
with  herbaceous  plants  are  described  and  discussed  in  detail. 

The  tomatoes  were  trained  to  a  single  stem  and  were  ringed  in  the  winter  of 
l!»Or>-G.  The  tirst  group  was  ringed  when  the  second  cluster  of. fruits  had  set, 
and  the  second  grouji  when  the  fourth  cluster  had  set.  The  plants  in  the  third 
group  were  unringed.  The  ringing  consisted  of  removing  a  g-in.  strip  of  bark, 
cutting  through  to  the  woody  tissue.  As  the  result  of  this  experiment  it  was 
found  that  the  height  of  the  stems  were  not  affected,  but  there  was  a  tendency 
toward  the  thickening  of  the  whole  stem  above  the  wound.  Ringing  had  no 
effect  upon  the  time  of  maturity,  color,  or  flavor  of  the  fruit.  The  average  num- 
ber of  fruits  per  plant  was  reduced  18  per  cent  by  the  tirst  ringing  and  10  per 
cent  by  the  second  ringing,  and  the  average  loss  in  weight  per  plant  attributed 
to  the  tirst  ringing  was  IG  per  cent,  and  to  the  second  ringing  12  per  cent. 
During  the  first  ringing  there  appears  to  have  been  a  gain  of  0.06  oz.  in  the 
average  fruit,  although  in  the  second  ringing  a  loss  of  0.05  oz.  is  noted.  The 
foliage  of  the  ringed  plants  was  more  or  less  abnormal,  and  the  roots  were  less 
developed,  fewer  in  number,  and  smaller  in  size. 

Several  varieties  of  chrysanthenuims  were  treated  in  the  same  manner  in  the 
autumn  of  190G.  The  first  group  was  ringed  just  as  the  buds  appeared,  and  the 
second  when  the  buds  were  one-third  grown,  the  interval  between  ringings  being 
about  2  weeks.  In  this  case  ringing  decreased  the  height  of  the  plant.  The 
first  ringing  appeared  to  hinder  the  opening  of  the  buds  in  all  the  varieties 
except  one,  and  the  second  ringing  to  slightly  hasten  the  maturity  of  all  except 
one.  The  size  of  the  blossoms  of  all  varieties  was  reduced,  and  the  earlier  the 
ringing  the  greater  the  injury.  Ringed  plants  produced  almost  no  suckers. 
The  foliage  and  roots  of  the  plants  suffered  in  the  same  manner  as  with  the 
tomatoes. 

From  the  results  secured,  the  authors  conclude  that  it  is  very  doubtful  if 
ringing  can  be  made  beneficial  to  herbaceous  plaijts.  the  loss  to  the  plant  being 
great,  with  little  or  no  compensating  gain. 

Ringing  detrimental  to  tomatoes  and  chrysanthemums,  F.  H.  Hall  {tieio 
Yor/,-  Stdtr  Sta.  Bid.  288,  popular  rd.,  pp.  .'/). — A  popular  edition  of  the  above. 

In  order  to  have  artichokes  the  greater  part  of  the  year,  R.  Beziat  {Jar din, 
21  (1907),  Ao.  Ji82.  pp.  00-92). — This  article  contains  directions  for  the  culture 
of  the  globe  artichoke  in  various  regions  of  France,  together  with  varieties  rec- 
ommended for  each. 

Some  attempts  in  the  grafting  of  Solanums,  E.  Griffox  [BiiI.  .S'oc.  Bot. 
France.  .53  {190(i),  Ao.  9,  pp.  699-70'i,  pi.  1). — In  order  to  make  personal  obser- 
vations as  to  the  influence,  if  any,  of  the  stock  on  the  graft  and  vice  versa,  the 
author  made  several  grafts,  including  the  potato  on  the  tomato,  the  tomato  on 
the  potato,  the  tomato  on  the  egg-plant,  the  egg-plant  on  the  tomato,  and  Solaniun 
laciniatitni  on  N.  nviperiini.  Stocks  of  the  p.irent  plants  were  grown  side  by  side 
with  the  grafted  plants,  under  the  same  condition  of  soil  and  culture. 

As  a  result  of  these  exi)erlments  fhe  author  concludes  that  no  variations  took 
place  either  in  method  of  gntwth.  form,  or  sliap(>  which  would  indicate  any 
jntlm-uce  of  the  stock  on  the  graft,  or  reciprocally,  but  that  the  variations  which 
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were  noted  occurred  just  as  freiiuently  on  uuirvafted  jihuits  and  may  he  attrib- 
uted to  tlie  same  causes. 

Marketing  fruit  and  truck  crops,  W.  N.  Mutt  (  Mitii/liniil  sta.  Bid.  116. 
pp.  .iU-:i'u.  fi(j!<.  39). — This  bulletiu  contains  information  with  regard  to  the 
grading,  paclcing,  and  marketing  of  a  large  variety  of  fruit  and  truclc  crops,  and 
is  introduced  by  a  discussion  in  regard  to  tlie  value  of  standard  packages, 
brands,  and  trade-marks,  and  the  relations  of  the  railroads,  commission  men. 
and  fruit  dealers  to  the  growei'. 

Accounts  are  also  given  of  the  New  York  fruit  exchange  and  a  few  types  of 
cooperative  fruit-shippin.g  associations  or  exchanges.  The  text  is  accompanied 
by  several  figures  illustrating  various  styles  of  fruit  packages,  etc. 

Orchard  management,  C.  I.  Lewis  and  W.  H.  Wicks  (Oregon  .S'/«.  Bnl.  it  J. 
Pi).  '/7.  flijs.  28). — This  bulletin  contains  popular  directions  for  growing  the 
more  important  kinds  of  orchard  fruits,  including  a  discussion  of  the  location 
and  site.  soil,  drainage,  methods  of  cultivation,  use  of  cover  crops  and  fertilizers, 
irrigation,  pruning,  thinning,  spraying,  pollination,  etc. 

The  State  is  divided  into  5  horticultural  districts,  and  lists  are  given  of  apples, 
pears,  cherries,  jjlums.  prunes,  peaches,  grapes,  strawberries,  raspberi-ies,  black- 
berries, currants,  and  gooseberries  adapted  for  planting  in  the  several  districts. 

The  apple  from  orchard  to  market,  C.  I.  Lewis  (Oregon  »s7fl.  Bid.  O'/.  pp.  .'/.S. 
figs.  -?/).— This  bulletin  contains  popular  directions  for  harvesting,  grading. 
l)acking,  and  marketing  fruit,  together  with  suggestions  for  the  formation  of 
cooperative  associations.  In  an  appendix  b.v  E.  II.  Shepard  the  various 
features  of  the  Hood  River  ai)ple  growers"  union  are  described,  including  the 
articles  of  incorporation  and  by-laws,  together  with  advice  and  special  direc- 
tions to  growers  and  packers.  Extracts  are  also  given  from  the  Canadian 
fruit  marks  act  of  1901.     The  text  is  well  illustrated. 

The  home  apple  orchard,  M.  S.  McElroy  (Farming,  S  {1907).  \o.  '/.  pp.  l.'pK 
I'll,  figs.  7). — Directions  are  given  for  the  planting  and  subsequent  care  of  a 
home  apple  orchard,  together  with  a  list  of  varieties  recommended  for  planting 
in   different   sections  of  the   United   States. 

The  effect  of  wood  ashes  and  acid  phosphate  on  the  yield  and  color  of  apples, 
r.  P.  llEiiKicK  (XciD  York  State  »S7«.  Bid.  ,i.sy.  pp.  211-235,  dgni.  7).— This 
bulletin  contains  an  account  of  an  experiment  conducted  by  S.  A.  Beach  in 
the  station  orchard  from  189o  to  1!K)-1,  inclusive,  regarding  the  value  of  potash, 
lihosphoric  acid,  and  lime  as  found  in  wood  ashes  and  acid  phosphate  for 
fertilizing  apple  orchards. 

The  experiment  was  origiinilly  planned  to  determine  the  effect  of  wood  ashes 
on  the  scab  fungus  in  the  apple,  as  well  as  the  value  of  the  ashes  as  a  fertilizer. 
At  the  end  of  o  years  it  was  determined  that  the  wood  ashes  had  no  material 
effect  on  the  scab  fungus,  and  this  feature  of  the  exi)eriment  was  dropped. 
A  prelinnnary  report  of  the  experiment  as  published  in  1897  has  been  noted 
(E.  S.  R..  10,  p.  452). 

The  present  account  is  based  on  the  above  report,  together  with  subse(iuent 
data.  In  1898  the  test  of  wood  ashes  was  supplemented  by  one  of  acid  phos- 
phate, and  the  two  experiments  were  conducted  through  1904.  The  trees,  of 
which  there  were  94  in  the  test,  were  43  years  old  at  the  beginning  of  the 
experiment,  and  included  the  following  varieties:  Baldwin,  Fall  Pippin,  Rhode 
Island  Greening.  Roxbury,  and  Northern  Spy.  The  orchard  was  divided  into 
8  plats.  4  treated  and  4  untreated.  Wood  ashes  were  api)lied  at  the  rate  of 
100  lbs.  per  tree,  or  4,800  lbs.  i)er  acre,  to  which  was  added  during  the  last  7 
years  acid  phosphate  at  the  rate  of  84  lbs  per  tree,  or  408  lbs.  per  acre.  From 
these  applications  it  is  calculated  that  the  trees  were  supplied  each  year  with 
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IGi)  lbs.  per  acre  of  actual  potash,  12  lbs.  of  phosphoric  acid  from  the  ashe», 
as  well  as  57  lbs.  from  the  acid  phosphate,  and  lime  at  the  rate  of  32  lbs.  per 
tree,  or  1.536  lbs.  per  acre. 

The  effect  of  the  fertilizer  was  measured  by  the  yield  and  color  of  the  fruit. 
Although  there  was  a  slight  annual  average  increase  in  yield  per  tree  on  the 
treated  plats  for  the  several  varieties,  with  the  exception  of  Northern  Spy. 
the  results  are  considered  practically  negative  from  a  financial  standpoint, 
since  the  calculated  gain  per  year  on  5  acres  is  only  $24.50,  or  not  more  than 
enough  to  pay  for  handling  the  fertilizers.  It  is  also  noted  that  both  the 
treated  and  untreated  plats  increased  markedly  in  yield  from  1893  to  1904. 
By  way  of  explanation  it  is  stated  that  prior  to  1893  the  orchard  was  in  sod, 
but  during  the  experiment  was  kept  under  cultivation  and  grew  more  productive. 
The  results  as  to  the  color  of  fruit  appeared  to  lack  uniformity  and  "were 
not  decided  enough  in  a  sufficient  number  of  the  12  seasons  to  enable  us  to  state 
that  the  fertilizers  applied  improved  the  color  of  the  apples."  The  influence 
i.n  color  appeared  most  marked  in  seasons  with  climatic  conditions  unfavorable 
to  the  development  of  the  fruit. 

With '  regard  to  the  practical  application  of  the  results  obtained  in  this 
experiment,  it  is  believed  that  fruit  growers  should  not  apply  manures  in 
((uantity  until  good  evidence  has  been  obtained  as  to  what  food  elements,  if 
any,  are  wanting  in  the  soil.  This  should  be  ascertained  by  fertilizer  tests  con- 
ducted directly  in  the  orchard  in  question.  A  brief  plan  adapted  from  a  fer- 
tilizer experiment  under  way  for  the  past  10  years  in  a  young  apple  orchard  on 
the  station  grounds  is  given  to  be  used  by  the  grower  in  determining  to  a  certain 
extent  what  fertilizer  his  orchard  needs.  . 

Unprofitable  orchard  fertilizing,  F.  H.  Hall  {New  York  State  l:^ta.  Bui.  2SD. 
iKjiiiilar  ('<!.,  pp.  S.  fi(j.  1). — A  popular  edition  of  the  above. 

Evaporation  of  apples,  II.  P.  Gould  ([/.  S.  Dept.  Igi.,  F'uniiers'  Bui.  291. 
pp.  ,]S.  p<jK.  16). — This  bulletin  contains  an  account  of  the  author's  studies  with 
regard  to  the  evaporation  of  apples,  including  a  description  of  several  types  of 
evaporators  adaptable  for  home  and  commercial  purposes,  various  evaporator 
appliances  and  conveniences,  methods  of  preparing  and  drying  the  fruit,  and 
information  in  relation  to  the  grading,  marketing,  and  storing  of  the  product. 
The  subject-matter  is  well  illustrated. 

The  cherry,  F.  Peneveyre  (Chrou.  Ayr.  Vaud,  20  {li)U7),^Nos.  2,  pp.  29-32; 
J.  pp.  .'j.{-.-)7:  J,  pp.  74-80;  7.  pp.  1 ',6-153;  8,  pp.  157-162,  fiys.  16). — This  is  a 
short  treatise  on  the  cultivation  of  cherries,  including  a  botanical  description 
of  the  genus,  methods  of  propagation,  nursery  practices,  training,  selection  of 
site  and  soil,  planting  distances  and  operations,  fertilizers,  various  styles  of 
planting,  and  subsequent  care. 

Fertilizers  on  prune  trees,  A.  L.  Knisely  {Oregon  Stu.  Rpt.  1905.  pp.  57- 
59). — Fertilizer  experiments  were  conducted  on  a  5-acre  Italian  prune  orchard 
during  the  4  years  from  1901  to  1904,  inclusive.  The  soil  was  classed  as  a 
loam  and  was  similar  to  many  other  prune  orchard  soils.  Alternate  rows 
throughout  the  entire  orchard  were  treated  with  nitrate  of  soda,  Thomas  slag, 
muriate  of  potash,  and  sulphate  of  potash,  either  alone  or  variously  combined. 

The  results  secured  in  the  last  3  years  of  the  experiment  are  presented  in 
tabular  form,  showing  the  average  yield  of  fresh  prunes  per  tree.  No  marked 
effects  from  the  different  combinations  of  fertilizers  were  noticed  during  the 
growing  season,  and  the  results  were  not  decided  enough  to  indicate  a  very 
profitable  use  of  fertilizers. 

Further  exiteriments  are  to  be  made  in  order  to  ascertain  whether  the 
(inality  of  the  fruit  has  been  affected  by  the  fertilizei's,  in  wliicli  special  atten- 
tion will  be  given  Id  the  sngai-  and  acidity  in  the  ripe  fruit. 
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■  Notes  on  the  Tunis  varieties  of  olives,  It.  :Makcili.e  (Bill.  Dir.  Ai/r.  ft  Coin. 
\Tuiiis].  2  (1006),  .Yo.  .}i,  ij]).  511-327). — In  1!M)(»  olive  plantations  were  estab- 
lished at  tbe  colonial  school  of  agriculture  an<l  at  the  experimental  garden  of 
Tunis.  At  the  pre.sent  time  over  80  varieties  have  been  brought  together,  many 
of  which  have  fruited  for  the  past  2  seasons. 

In  this  article  the  observations  which  have  been  made  on  these  plantations 
are  ])rewented,  including  a  study  cf  the  relative  value  of  the  varieties  of  olives 
utilized  for  pickling,  the  value  and  the  yield  cf  those  used  in  the  extraction  of 
oil.  and  the  quality  of  the  oi!  derived  from  Tunis  olives. 

The  article  concludes  with  a  discussion  of  the  methods  of  propagating  the 
olive.  The  author  is  of  the  oi)inion  that  propagation  by  seed  brings  about  the 
best  results.  It  is  stated  that  the  seed-grown  trees  are  much  hardier,  more 
resistant  to  disease,  and  more  productive  than  i»lants  propagated  from  cuttings. 
The  principal  disadvantages  of  seed-grown  plants  ai-e  the  increased  length  of 
time  before  they  come  into  bearing,  and  the  necessity  of  grafting. 

Work  conducted  at  the  government's  American  grape  nurseries  at  Nicas- 
tro  and  Palmi  for  the  three  years  1904-1906  (Bol.  T'fpc.  Miii.  Af/r..  hidux. 
r  Coil).  [Rome].  2  (1!)07).  .A'o.  1.  pp.  S'l-'i-'f). — This  is  a  summary,  together  with 
the  more  important  data,  relative  to  work  conducted  at  the  government  nur- 
series of  Xicastro  and  I'almi  in  the  testing  and  distribution  of  American  grapes 
for  the  3  years  1904-lOOG. 

During  this  period  a  total  of  81."!.ol.*.")  cuttings  and  grafted  i)lants  were  dis- 
tributed fnmi  the  Xicastro  nursery,  and  S!t(i,:!<;(»  from  the  nursery  at  I'almi. 
Tables  are  given  showing  the  species  and  varieilics  of  stock  plants  grown,  the 
kind  of  soil,  aud  notes  on  vegetati*e  conditions.  The  relative  merits  of  the 
different  species,  as  to  their  resistance,  adaptation,  and  value  as  stocks  for 
I'^untpean  grapes  are  also  di.scussed. 

Tables  are  .given  showing  the  hybrids  grown  at  both  nurseries,  the  kind  of 
soil,  the  number  of  jilants  of  each  variety,  and  observations  as  to  vigor,  fruit- 
fulness,  etc.  The  article  also  includes  a  discussion  of  the  Koncet  disease,  and 
notes  on  the  school  of  grafting  and  the  demonstration  farm. 

Selection  and  preparation  of  vine  cuttings,  F.  T.  P.ioletti  (CalifoinUt  Sin. 
Clrc.  26,  i)ji.  7). — In  this  circular  the  author  discusses  the  importance  of  a 
proper  choice  of  cuttings  as  a  factor  in  determining  the  i)rotitableness  of  vine 
yards,  and  makes,popular  suggestions  regarding  the  means  of  olitnininic  cuttings 
capable  of  growing  into  strong,  heavy-bearing  vines. 

Among  the  phases  considered  are  the  choice  of  locality,  vineyard,  vine,  and 
part  of  vine  in  selecting  cuttings,  together  with  the  form  and  length  of  cutting, 
and  methods  of  conservation. 

Concerning  the  bagging  of  grapes,  .1.  I'..  I'illot  (-/aril in.  21  (UiOl),  .Yo.  //.S'.?. 
lip.  un.  IDS). — '^rhis  is  an  account  of  tbe  author's  experiments  in  the  bagging  of 
grapes  conducted  at  Nancy,  France. 

The  principal  advantage  noted  is  that  many  of  tlie  finer  varieties  of  grapi-s 
which  will  not  mature  their  fruit  well  in  the  open  air  in  tbe  cooler  regions  in 
the  eastern  i)art  of  France,  will  yield  s.'itisfactorily  when  tbe  fruit  is  bagged. 
While  he  found  a  number  cf  <li-ied  and  scalded  grapes  among  those  included  in 
bis  liagging  experiments,  this  is  attribnt(Ml  iirincijially  to  tbe  lack  of  ventilation. 

In  tbe  author's  spraying  experiments,  tbe  onlin.iry  nielbod  of  s|)raying  grape- 
vines with  a  solution  of  copper  sulphate  ai>peared  ineffective  as  far  as  the  fruit 
was  concerned,  although  it  was  found  effective  in  preserving  a  healthy  foliage. 
Experiments  in  the  dusting  of  grapes  with  dry  copper  suliihate  were  carried  on 
for  a  perio<l  of  1-'  years.  It  is  sisited  that  the  fruit  matui-ed  well  and  gave  abun- 
dant yields,  while  with  the  check  jilals.  wbicli  were  sprayed  in  tbe  oiwlinary 
manner,  the  grapes  suffered  severely  from  mildew. 
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Tea  culture,  with  notes  on  the  production  of  indigo  in  Java,  W.  Detmek 
{lioluiii.svlir  11)1(1  l(iiiili,rirtsc}i(iftliclte  Studieii  aiif  .lava.  .Iciia:  (J.  FiscJicr.  JIXH. 
I>l>.  }'/-•>'). — A  brief  account  is  given  of  the  cultivutiou  of  tea  in  Java,  includint; 
tlie  planting,  fertilizing,  harvesting,  and  preparation  for  niarliet.  together  witli 
a  description  of  the  extraction  and  fermentation  of  indigo  in  Java,  and  a  dis- 
(ussio'i  as  to  the  advisability  of  growing  indigo  as  a  cultivated  crop  in  that 
country.  Although  the  price  of  artificial  indigo  is  much  lower  than  that  of  the 
natural  ]iroduct,  the  author  is  of  the  opinion  that  this  crop  uught  be  used  as  a 
comi)ination  crop  with  tea,  since  after  the  extraction  of  the  indigo  the  large 
amount  of  plant  material  remaining  can  be  used  as  a  fertilizer  for  the  tea. 

Notes  on  palms  and  the  exotic  species  cultivated  in  Egypt,  A.  d'Aba/a 
{Alc.iaiith-ia  Uort.  Soc.  Bill.  2.  1H07,  pp.  l-'/G). — A  botanical  description  and 
classification  of  palms,  together  with  a  descriptive  list  of  exotic  species  growing 
in  Egyi)t  aud  a  list  of  those  recommended  for  introduction  into  that  countr.v. 

FORESTRY. 

Improvement  of  the  woodlot,  H.  D.  House  {South  Carolina  Sta.  Bid.  129. 
pp.  J'l.  fii/x.  2). — This  bulletin  is  presented  with  a  view  to  interesting  the  land 
owners  and  farmers  of  western  South  Carolina  in  the  improvement  of  the 
depleted  forest  conditions  of  that  region. 

The  present  work  deals  largely  with  a  discussion  of  surveys  made  of  2  tracts 
of  woodland  uear  Clemson  College,  including  a  description  (»f  the  areas  and 
tabulated  data  with  reference  to  their  composition  and  size  of  the  timber,  and 
the  conditions  found  in  these  areas  which  will  work  favorably  and  unfavoralily 
on  tlu'  value  of  the  tracts. 

Suggestions  are  given  for  the  care  and  improvement  of  the  forest  and  woodlot. 
together  with  a  list  of  valuable  native  trees  for  planting  on  different  tyi)es  of 
soil  in  western  South  Carolina.  Vatalpa  speclosa  is  considered  one  of  the  most 
valuable  for  extensive  planting  in  low  grounds,  as  -it  has  a  rapid  growth  and 
])ossesses  superior  qualities  for  posts  and  ties. 

Forest  revenues  and  forest  conservation,  J.  F.  Clarke  {Caiiad.  Forr.strii 
.four.,  .?  (19(17).  Xo.  1.  pp.  l!)-,]()). — In  this  address,  delivered  at  the  forestry 
convention,  Vancouver,  September,  190(5,  the  author  discusses  the  disastrous 
effects  of  the  present  methods  of  lumbering  on  the  conservation  of  Canadian 
forests,  and  points  out  the  salient  features  and  one  notable  omission  of  the  i)res- 
ent  system  of  agreements  between  sellers  and  luml)ermen.  with  si)ecial  ref(L>ren<-e 
to  their  influence  on  the  character  of  the  logging  which  they  authorize  and 
should,  but  do  not,  control. 

The  author  states,  in  substance,  that  the  present  form  of  agreement  existing 
between  sellers  and  lumbermen  places  a  premium  on  the  destruction  of  lumber, 
and  that  the  •solution  of  the  problem  of  conservation  will  be  reached  when  a 
system  of  sale  of  public  timber  is  evolved  and  made  elfective  by  which  the  State 
and  the  lumbermen  become  partners,  with  mutual  profit,  in  the  work  of  renew- 
ing the  forests  by  the  act  of  logging  the  matured  trees. 

.\  table  is  given  showing  the  ainuial  ground-rent  payment  per  scjuare  mile  for 
the  diffei-ent  jirovinces  and  on  dominion  lands,  with  sums  c-omputed  at  <;  i)er 
cent  interest  compounded  anmially,  to  which  these  annual  payments  amount  for 
different  periods  of  from  .'!(»  to  100  years.  Particular  attention  is  directed  to 
tlie  mainuM-  in  which  the  tax  bill  runs  up  the  longer  the  time  between  loggings. 
Where  tlie  Imnliernian  is  tlie  forester  the  influence  of  a  groimd  rent  is  said  t() 
lie  towards  cMi-lier  utilization  and  clean  cutting,  with  the  abandonment  of  the 
land  after  the  timber  is  removed. 
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With  respect  to  cutting  regulations  it  is  stated  that  the  dearth  of  any  effective 
measures  to  control  the  cutting  on  Canadian  limits  is  nothing  short  of  a  disaster 
alilve  to  the  future  lumbering  industry  and  to  the  future  forest  revenui'. 

In  conclusion  the  author  submits  an  outline  of  a  method  of  disposing  of  crown 
timlier  which,  it  is  believed,  will  offer  a  simple,  ])ractical.  and  business-like  solu- 
tion of  the  ])roblem. 

Annual  of  streams  and  forests  for  1906  (Ami.  Enu.v  et  Forets,  .';,'>  (1906),  pp. 
,nO). — This  contains  tal)les  complete  to  January  1,  IDOti.  with  reference  to  the 
personnel  of  the  forest  administrations  in  France  and  Algeria,  and  lists  of  pro- 
motions from  the  National  School  of  Streams  and  Forests  and  from  the  sec- 
ondary school  of  technical  and  professional  education  for  foresters,  together 
with  numerous  statistics  of  general  interest. 

Training  and  examination  of  private  forest  oflicials  in  Germany,  M. 
LiNCKE  {AKshilfhiiif/  iind  Priifiinf/  von  Privatforstbcaiiiten  in  DcntchJuml. 
Xeudamnt:  J.  XcunKuni,  1906,  pp.  VIII  -\-  180). — This  is  a  manual  of  information 
for  the  private  forest  officials  of  Germany  with  respect  to  examinations,  posi- 
tions, ai)pointments,  transfers,  etc.,  and  is  also  intended  as  a  guide  for  candi- 
dates for  the  profession  of  forestry. 

[Report  of]  the  lecturer  in  forestry,  E.  J,  Zavitz  {Ann.  Rpt.  Ontario  Ayr. 
Col.  and  Expt.  Farm,  32  (1906),  pp.  19J,-200,  fi(js.  6).— This  is  an  outline  of  the 
forestry  w'ork  conducted  during  the  year  in  the  college  woodlots  and  nurseries, 
including  notes  on  the  species  of  trees  grown.  A  brief  account  is  also  given  of 
cooperative  planting  experiments  undertaken  during  the  past  season.  About  20 
plantations  in  all  were  established  during  the  year  in  several  counties  of  the 
province,  in  which  about  80,000  plants  were  used. 

Report  of  the  forestry  branch,  1906,  R.  D.  Hay  (Rpt.  Forestry  Branch  A.  »S'. 
Wales,  1906,  pp.  9,  fiys.  S). — This  is  a  report  as  to  the  forest  areas,  administra- 
tion, and  sylvicultural  work,  together  with  a  financial  statement  to  June  .".0. 
1906.  The  area  included  in  forest  I'eserves  was  7,749,579  acres.  During  the 
year  184  sets  of  specimens,  comprising  4,420  kinds  of  timber,  were  prepared  by 
the  Museum  of  Economic  Forestry  and  issued  in  advertisement  of  the  timbers 
of  the  state.  The  state  forest  nursery  now  contains  a  considerable  variety  and 
stock  of  plants  in  all  stages  of  growth,  amounting  to  about  100.000.  Plants 
amounting  to  49,885  were  distributed  during  the  year. 

The  revenue  for  the  year  was  f42,7o8  Is.  7d..  the  expenditures  £10,038  18s. 
lOd.,  leaving  a  surplus  of  £26,099  2.s.  9d.  During  the  year  339  sawmills  were  in 
operation,  which  employed  3,806  people.  The  number  of  persons  directly  em- 
ployed in  connection  with  the  timber  industry  was  16,800.  Satisfactory  results 
are  being  obtained  in  the  eradication  of  the  prickly  pear.  A  table  is  given 
showing  by  States  the  extent  of  forest  resources  of  the  Australian  continent. 
Australia  has  an  acreage  of  1  w^ooded  acre  for  approximately  every  18.  and  1 
r.cre  in  every  109,  or  about  0.9  per  cent  of  the  total  area  of  thp  continent,  is 
reserved  for  forestry. 

This  report  is  accompanied  by  the  report  of  the  government  botanist  on  for- 
estry work,  consisting  of  an  outline  of  the  work  conducted  during  the  year. 
and  by  several  illustrations  of  large  timber  trees  and  lumber  operations  in  New 
South  Wales. 

Western  Australian  timber  tests,  1906,  G.  A.  Julius  (Perth:  (Jovt..  1906. 
pp.  36,  pis.  72). — This  is  a  report  of  the  results  of  over  16,000  tests  upon  the 
physical  characteristics  of  the  hardwoods  of  Western  Australia,  including  tests 
in  cross-bending,  tension,  end  and  cross  compression,  shearing,  hardness,  effect 
of  repeated  blows,  moisture,  the  holding  power  of  the  various  timbers  uikxi 
railway  dog  spikes  both   with  green   and  dry   timliers.  with   si)ikes  both   newly 
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ilrivon  ;in<l  those  vemainiiiiy;  in  slet>i)ei's  for  a  varying  nuniU'r  oC  ywirs.  dieniical 
tests  to  determine  the  nature  of  the  s-ap  present  in  the  various  timhers  and  its 
I'ffeet  upon  metals,  and  investi.gations  to  determine  th(^  resistance  of  these  tim- 
hers to  dry  rot,  white  ants,  etc 

In  the  moisture  tests  each  section  was  cut  innnediately  after  the  completion 
of  the  i)hysic:il  test  and  the  moisture  condition  determined.  The  position  of  the 
tree  fmm  whicli  a  specimen  was  cut  was  taken  into  consideration,  and  a  com- 
pl(||;e  reciird  of  the  sections  used  for  all  tests  was  kept  with  reference  to  the 
tlirectioii  of  holding  relative  to  the  ammal  rings  and  r.idial  lines. 

The  data  oi)tained  from  the  tests  are  sununarized  upon  numerous  accom- 
I»anyins  schedules  and  diagrams.  Examples  are  given  illustrating  the  applica- 
ti(m  of  the  diagrams  and  formulas  used  in  testing,  and  the  methods  of  testing 
and  machinery  used  are  described  and  illustrated.  In  addition  to  the  detailed 
descriptions  a  general  sununary  of  the  results  has  been  brought  together  on  a 
large  schedule,  which  shows  the  strength  of  the  Western  Australian  hardwoods 
as  compared  with  recent  available  data  concerning  the  most  important  of  the 
world's  hardwoods. 

In  all  10  species  of  eucalypts  were  tested,  of  which  the  more  important  are 
Jarrah,  karri,  tuart,  blackbutt,  wandoo,  York  gum.  red  gum.  and  yate.  Sev- 
eral other  kinds  of  wood  wei'e  also  tested.  The  heaviest  of  the  Western 
Australian  timbers,  and  of  all  the  Australian  timbers  of  note,  were  found  to 
be  yate  and  wandoo,  which  averaged  7!)  lbs.  per  cul)ic  foot  when  first  cut  and 
remained  the  heaviest  when  seasoned  at  12  iier  cent  moisture.  The  strength  of 
the  weakest  of  Western  Australian  eucalypts  is  said  to  be  equal  to  that  of 
hickory  and  about  20  per  cent  greater  than  that  of  the  best  oak.  Yate  (Ettca- 
I  apt  us  conivta),  common  in  the  southeastern  portion  of  the  state,  but  stiH 
Iiraetically  unknown  as  a  tinH>er.  is  believed  to  be  the  strongest  "  sawn  "  timlier 
in  the  world,  since  in  all  of  the  present  tests  it  was  far  ahead  of  the  rest  of 
the  Australian  hardwoods.  In  one  tensile  test  this  timber  withstood  a  breaking 
load  of  ITi  tons  per  square  inch,  or  about  .".A  tons  below  that  usually  s])ecitied 
for  wrought  iron  of  ordinary  quality. 

Forest  trees  of  New  Jersey,  B.  D.  Halsted  (iVeir  Jerseii  Htas.  Bui.  202,  pp. 
'>2.  fins.  2o). — This  bulletin  contains  a  list  of  trees  either  native  to  or  growing 
wild  in  New  .Jersey,  and  is  intended  to  serve  as  a  guide  in  the  further  tree 
canvass  of  the  State  and  ultimately  to  aid  in  tlie  work  of  develoi>ing  a  genuine 
and  s.vstematic  sylviculture  therein. 

The  list  is  l)ased  upon  N.  L.  Britton's  "  Flora  of  New  Jersey,"  published  b.v 
the  (Geological  Surve.v  in  1889.  Information  with  regard  to  localities  for  the 
sjiecies  and  further  notes  are"  derived  from  various  sources,  enumerated  hei-ein. 
The  botanical  names  of  the  species  are  given,  together  with  some  of  the  common 
names  and  the  area  of  distribtition.  A  list  of  various  forestry  papers  is  given 
near  the  end  of  the  bulletin,  together  witli  a  brief  digest  of  the  various  legisla- 
tive acts  relating  to  forestry.  The  engravings  are  from  Sargent's  "  Manual  of 
the  Trees  of  North  America." 

Studies  of  species  of  forest  trees,  II.  IIesselman  {8ko<f.<i  ranis  for.  Tidskr..  5 
{l'.nn\.  .Yo.  l.pp.  1-1S.  pi.  J.  fiffs.  -'/). — This  is  the  first  of  a  series  of  articles  on. 
different  species  of  forest  trees.  The  present  paper  deals  with  the  delayed 
formation  of  chloroph.vll  iu  Picca  excelsa,  var.  versicolor,  notes  on  a  mountain 
spriice  of  unusual  type,  and  a  discussion  of  pine  trees  with  large  seed  produc- 
tion.— F.   W.   WOLL. 

Notes  on  balsam  fir,  B.  Moore  and  R.  L.  Rogers  {Forestry  Quart.,  5  {1907), 
\o.  /.  pp.  'i1-.')0). — The  authors  made  investigations  near  P"'renchtown,  in  the 
north  central  part  of  Maine,  on  spruce  and  fir  forests  for  the  ptirpose  of  ascer- 
taining   the   best    sylvicultural    practices    for   maintaining    the   proportions    of 
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spruce  wlicrcvcr  itDssildc.  ,is  well  :is  to  jjcet  the  best  results  Iroiii  1li<'  lir.  Oliser- 
vatiniis  were  luiide  :is  to  llie  toler;iiice.  power  of  reeovery  .il'ler  suppression, 
resistance  to  windfall,  soundness  at  different  ages  and  under  different  condi- 
tions, and  rapidity  of  growth  of  fir  as  compared  with  spruce. 

Fir  was  found  to  be  less  tolerant  than  spruce,  and  especially  subject  to  wind- 
fall in  north  central  Maine  after  a  diameter  of  15  in.,  breast  high,  is  reached. 
In  a  piu-e  stand  tir  is  subject  to  rot  at  the  butt  after  the  age  of  50  j'ears,  par- 
ticularly in  moist  situations.  When  mixed  with  hardwoods  the  percentage  of 
rot  is  said  to  l)e  smaller  and  the  trees  are  usually  sound  up  to  an  average  age 
of  85  years. 

After  windfall  in  a  pure  spruce  flat  or  slope,  a  pure  stand  of  tir  follows, 
whereas  on  lowland  areas,  under  normal  conditions,  the  flr  occupies  less  than 
5  per  cent  of  the  stand,  with  an  increasing  percentage  on  upward  slopes.  After 
windfall  in  a  spruce  stand  containing  hardwoods,  a  stand  predominantly  hard- 
woods and  fir  results.  On  mixed  hardwoods  and  spruce  slopes  the  projrortion 
of  fir  is  doubled  after  each  cutting.  When  the  cut  is  too  heavy  tlie  tir  will 
surpass  the  spruce  in  the  next  generation. 

In  conclusion  the  authors  state  that  although  the  fir  is  seen  to  be  more  abun- 
dant in  the  young  growth  after  cutting,  it  is  probable  that  in  many  cases  it  will 
eventually  die  out  and  its  place  be  taken  by  the  spruce.  While  the  fir  is 
growing,  however,  it  is  not  only  retarding  the  spruce  but  occupying  space,  and 
thus  causing  just  so  many  years"  loss  of  growing  time  to  the  spruce. 

Hevea  brasiliensis  in  Singapore,  R.  Schlechter  (Tropenpflaiiser,  11  (1907), 
No.  3,  pp.  133-1-il). — An  account  of  the  Hevea  plantations  of  the  botanical 
gardens  of  Singapore,  dealing  with  the  constitution  of  the  stands,  production 
of  seed,  and  methods  of  harvesting  the  Hevea,  together  with  a  discussion  of 
pure  stand  planting  versus  companion  crop  planting.  The  author  believes  that 
the  attempt  to  keep  down  harmful  weeds  in  pure  stands  is  too  costly,  and  sug- 
gests the  use  of  cover  crops,  reconnnending  such  species  as  Passiflora  foctidri, 
Crofolaria  xtricta.  and  one  of  the  Tephrosias.  which  will  not  only  keep  down 
liarmful  weeds  but  add  plant  food  to  the  soil  as  well. 

Where  comi>anion  crops  are  desired  admixtiires  of  cacao,  coffee,  tea.  peanuts, 
tapioca,  .-ind  ui)land  rice  are  recommended  for  different  situations. 

Latex  and  rubber  of  Parameria  glandulifera  from  India  (Bui.  Imp.  Inst., 
■')  (1901),  No.  1,  pp.  I'l-Ui). — This  brief  article  states  that  Parameria  fjlaiidii- 
lifcra,  a  climbing  plant,  is  distributed  through  southern  Burma,  Indo-China,  and 
the  ]Malay  Peninsula,  and  has  long  produced  a  yield  of  good  rubber,  which  is 
exploited  by  the  native  collectors.  Samples  of  the  latex  and  rubber  of  this 
plant  have  been  forwarded  to  the  imperial  institute  from  Burma  and  the 
Andaman  Islands,  and  the  dry  rubber  was  found  to  contain  91.8  and  91.G  per 
cent,  respectively,  of  caoutchouc.  In  each  case  the  percentages  of  resin  and 
in-oteids  are  low  and  the  rubber  is  free  from  vegetable  impurities. 

DISEASES  OF  PLANTS. 

Studies  in  the  inheritance  of  disease  resistance,  K.  II.  Biffen  (.Jour.  Af/r. 
Nc/..  .>  (1907).  Xo.  2.  pp.  109-128). — ^While  studying  the  inheritance  of  certain 
characteristics  of  wheat  the  author  was  letl  to  believe  that  possible  liability  and 
immunity  to  attacks  of  yellow  rust  were  paired  characters,  and  experiments 
were  inaugurated  to  determine  on  an  extensive  scale  whether  immunity  to 
attacks  of  different  fungi  might  be  transmitted  in  the  usual  Mendelian  way. 

The  experiments  consisted  in  crossing  a  number  of  varieties  of  cereals  and 
lesling  their  resistance  to  yellow  rust,  black  rust,  and  a  mildew  of  cereals  {Hrij- 


nrSKASl'.S    Ol-'    I'l.ANT^^.  45 

sijiltc  (/nniiiiiis).  A  coiisidcnil)!!'  collcclioii  oL"  varieties  (if  wlicat  and  liaiicy 
was  olitaliicd  and  various  grades  df  resistance  were  estahlisiied  liy  eressiiiLr  the 
resistant  and  suseejitihle  vai-ieties.  The  liyhridiziii!;  was  done  in  1!I04  and  tlie 
results  rei)orted  were  observed  dnriiii,'  their  .growth  in  1!K)4  and  WOr>. 

The  results  showed  that  erossins^  immune  and  susee;)til)le  varieties  yielded 
offsprings  suseeptihle  to  disease.  Upon  self-fertilization  of  these  susceptil)le 
individuals,  inunune  and  suseeptible  descendants  in  a  proportion  of  1  of  the 
forniei-  to  .">  of  the  latter  were  secured.  Where  the  degree  of  sui^ceptibility 
differed  in  the  two  parents,  the  hybrid  resembled  the  more  susceptible  parent 
in  that  respect.  The  relatively  innnune  forms  breed  true  to  this  characteristic 
in  the  succeeding  generations,  in  all  expei-inients  the  degree  of  susceptibility 
was  found  to  be  variable.  Innnnnity  ajipears  to  be  independent  of  any  discern- 
iiile  morphological  character,  and  it  is  entirely  practicable  to  breed  varieties 
ni()ri)hologically  similar  To  one  another  but  imnuine  or  susceptible  to  parasitic 
fungi. 

A  contribution  to  the  biology  of  phanerogamic  parasites,  A.  Fraysse 
(Rei:  Gen.  Bot..  J!)  (lUOl),  A  o.  2 IS.  pji.  ',l>-(iU,  fji/.s.  13).— The  author  presents 
a  re.sume  of  bis  more  extended  work,"  giving  the  results  of  bis  observations 
and  experiments  with  a  considerable  numl>er  of  phanerogamic  parasites.  The 
general  biolog.v  of  the  parasites  is  described,  after  which  their  physiology  is 
discussed. 

In  the  species  studied,  tlie  author^  found  that  the  parasites  attack  the  roots  of 
the  host  plants  by  means  of  haustoria.  and  tliey  are  apparently  limited  to  those 
hosts  which  offer  large  reserves  of  carbon  compounds,  such  as  are  found  in 
plants  possessing  bacterial  tubercles,  uiycorrhiza,  starch  cysts,  etc.  The  number 
of  haustoria  seems  to  be  limited  by  the  host  plant,  but  their  form  and  duration 
are  determined  by  the  necessities  of  the  parasite.  The  haustoria  are  believed 
to  re])resent  modified  roots  which  are  adapted  to  the  purposes  of  absorption 
through  their  iieculiar  mechanism. 

In  some  chloroi)hyll-l»earing  species  the  parasite  takes  from  the  host  only  a 
p(trtion  of  its  mineral  and  organic  carbon,  while  in  others  practically  all  of  the 
organic  r-arbon  is  received  from  the  host  plant.  As  a  result  of  his  experimenis 
the  author  claims  that  glucose  is  the  principal  source  of  carbon  taken  up  l)y 
the  parasites,  and  that  while  starch  is  abund.-ait  in  the  host  it  is  transformed 
into  sugar  by  the  diastases. 

The  haustoria  are  said  to  force  their  way  into  the  host  plant  through  the 
action  of  certain  diastases,  the  most  connnon  of  which  is  cellulase. 

Bacterial  diseases  of  fruits  and  vegetables,  S.  F.  Edwards  (A«».  Rpf.  Oii- 
Uirio  Apr.  Col.  aiid  E.rpt.  Farm,  32  {1906),  pp.  1.36,  137. — Observations  are 
given  of  the  bacterial  diseases  of  fruits  and  vegetables  which  are  noted  as 
occurring  during  the  season  covered  b.v  the  report. 

The  organism  causing  the  black  rot  of  cabbages  and  allied  plants  was  found 
affecting  kale,  collards.  Brtissels  sprouts,  several  varieties  of  cabbage,  broccoli, 
<-auliflower.  kohl-rabi,  ruta-bagas,  and  turnips.  Some  varieties  of  these  vege- 
tables were  n)ore  severely  injiu-ed  than  others. 

The  bacterial  blight  of  the  ijear.  (juince,  and  apple  continues  to  be  destriic- 
tive  in  Ontario  and  it  was  observed  in  the  iiast  season  on  ornamental  varieties 
of  the  English  hawthorn.  This  variety  which  is  characterized  by  its  double 
scarlet  flowers  had  been  planted  as  an  ornamental  quite  extensively,  but  in 
.Inly  of  the  past  season  it  was  found  to  be  affected  by  a  blight.     A  study  of 

"  Contrilmtion  a  la  biologie  des  plantes  phaiieroganies  para.'^ites.  Thesis. 
Paris,  lOdC.  ji]).  ISO.  figs.  .^.1. 
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tbe  disease  showed  that  it  was  due  to  the  same  cause  as  that  produoiug  pear 
blight  {BnelUus;  ani}/lovonts).  The  commou  Euglish  hawthoru  does  not  appear 
to  be  affected  so  far  as  the  observation  has  been  made,  but  on  account  of  the 
susceptibility  of  this  variety  a  caution  is  given  fruit  growers  against  its 
planting. 

The  cucumber  wilt.  BaciUus  trachriphiliix.  made  its  appearance  during  the 
season,  but  as  it  appeared  late  iu  summer  did  little  iniury.  The  author 
expects  to  carry  on  investigations  regarding  this  organism. 

A  disease  of  strawberries  is  In'ietly  descril)ed.  '^vllicll  is  characterized  l)y  the 
api>earance  of  translucent  spots  which  spread  throughout  the  tissue  of  the  green 
or  ripe  berries.  AYhen  a  berry  is  crushed  its  juice  draws  out  in  slimy 
threads.  Aii  organism  having  a  yeast-like  appearance  has  been  isolated,  and 
studies  are  being  carried  on  as  to  its  morphology  and  life  history. 

The  soft  rot  of  turnips  and  cauliflowers  {Bacillus  olcrarea)  has  again 
appeared.  Init  at  the  experiment  station  caiised  little  loss. 

Some  injurious  fungi  found  in  Ireland,  T.  Johnson  (Ecoii.  Proc.  Roy. 
Duhlin  Soc.  1  (1901),  Ao.  0,  pp.  o'/oSlO,  pis.  '/.  fifis.  .',). — Attention  is  called 
to  some  of  the  more  important  plant  diseases  ol)served  by  the  author.  On 
account  of  the  importance  of  the  potato  crop,  especial  mention  is  made  of  the 
potato  disea.ses.  Comparatively  little  loss  was  caused  by  I'lnjioplithora  hifcstaiis 
during  the  year.  On  the  basis  of  extended  observations  the  author  seems  to 
agree  with  Matruchot  and  Molliard  that  most  of  the  rot  of  potato  tubers  is 
to  be  attributed  to  bacteria  and  not  directly  to  the  fungus. 

A  disease  locally  known  as  yellow  blight  is  descril^ed.  and  the  author  states 
that  while  he  formerly  considered  it  due  to  Hclerotinia  sclcrotionnii.  he  is  now 
satisfied  that  it  is  more  connnonly  the  work  of  bacteria  than  of  fungi. 

Attention  is  called  to  a  number  of  diseases  of  potatoes  which  have  been  con- 
sidered as  caused  by  different  species  of  bacteria,  and  while  the  organisms 
have  many  biological  differences  the  author  is  not  satisfied  that  they  are  all 
specifically  distinct. 

Several  forms  of  potato  scab  are  described.  That  caused  by  Hpoiujospora 
.^olani  is  of  scientific  interest  rather  than  economic  importance.  The  scab 
attributed  to  PhcUn)nyecs  srlciotiophonis  is  briefly  mentioned,  and  the  fungus 
is  said  to  be  identical  in  its  fertile  form  with  Spontlploclofliiiiu  dtrorireus. 

Notes  are  given  on  the  winter  storage  of  ])otatoes  and  on  the  heart  rot  of 
mangels,  onion  diseases  and  their  remedies,  gooseberry  mildew  (Splurrothcca 
■lunrs-ni'w) ,  oat  smut,  and  barley  leaf  streak  due  to  Hrlmiiithosporiiim  f/rani- 
i>ieu)n.  the  ascospore  stage  of  which.  Pleospora  tricJiostoma,  has  been  but  lately 
recognized. 

[Report  of  the]  department  of  botany,  C.  Brooks  CS'eiv  Hampshire  Sta. 
Hill.  I.i9,  pp.  267-275.  pis.  2.  fi(j.  1). — The  season  covered  by  this  repoi't  was  char- 
iicterized  1iy  an  exces.sive  rainfall  that  was  favorable  to  fungus  diseases.  Tlie 
department  kept  a  record  of  those  reported  and.  so  far  as  possible,  gathered 
data  in  regard  to  the  extent  and  nature  of  the  injury  done.  The  diseases,  which 
are  arranged  according  to  tlie  host  plants,  are  In-iefiy  described  and  suggestions 
offered  for  their  conti'ol.  Most  of  those  reported  upon  were  of  orchard  fruits, 
grapes,  potatoes,  melons,  and  other  garden  crops. 

In  addition  to  inve.stigatious  on  plant  diseases,  work  has  been  begun  to  deter- 
mine the  factors  that  control  the  formation  of  fruit  buds  on  apples  of  the  Bald- 
win variety.  The  results  thus  far  obtained  do  not  justify  any  definite  con- 
clusions, but  it  appears  from  the  evidence  at  hand  that  it  will  be  possible  to 
jiroduce  annual  crops  on  varieties  that  are  accustomed  to  bear  only  on  alternate 
years. 
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Treatment  of  grain  for  smut,  J.  Buchanan  (Aim.  Rpt.  Ontatno  Ayr.  Col. 
and  E.r/if.  Farm.  .32  (1906),  pp.  176-178). — A  series  of  experiments  to  prevent 
the  occurrence  (if  smut  was  carried  on  with  varieties  o'f  wheat  and  oats  which 
were  treated  I),v  immersion  in  dikite  formalin,  sprinlvling  witli  dilute  formalin, 
immersion  in  hot  water,  immersion  in  dilute  copper-sulphate  solution  for  12 
hours,  innnersion  in  a  strong  solution  of  i)<)tassium  sulphid  foi*  2  hours,  and 
sprinkling  with  a  copper-sulphate  solution.  All  of  these  treatments  were  more 
or  less  efticient  in  reducing  smut  in  both  the  winter  wheat  and  oats,  the  sprin- 
kling with  copper  si:lphate  and  immersion  in  potassium-sulphid  solutions  being 
the  least  efficient. 

Another  series  of  experiments  was  conducted  with  2  varieties  of  oats,  the  seeds 
of  which  ranged  from  1  to  H  years  old.  the  object  being  to  ascertain  whether  the 
smut  spores  would  lose  their  vitality  sooner  than  the  oats.  Thi^  experiment  has 
been  under  way  for  3  years,  and  up  to  the  present  has  failed  to  show  that  the 
smut  has  lost  its  vitality  to  any  appreciable  extent. 

For  2  years  the  author  has  endeavored  to  pi'event  smut  on  barley  by  treating 
the  seed  with  formalin  at  the  rate  of  1  pt.  to  42  gal.  of  water,  but  withoiit 
success. 

The  stinking  smut  of  wheat  (Bol.  ^ec.  Fomento  [Mexico],  2.  ser.,  6  (1907). 
-Yo.  8.  pp.  63o-6-51). — A  brief  i"epoi"t  is  given  on  an  inquiry  made  by  the  agri- 
cultural experiment  station  at  Ciudad  Juarez  relating  to  the  distribution  and 
amount  of  injury  caused  by  the  stinking  smut  of  wheat.  For  its  prevention  the 
treatment  of  the  seed  wheat  by  soaking  in  copper-sulphate  solution,  after  which 
the  grain  is  dipped  in  strong  lime  water,  is  recommended. 

Investigations  on  the  alteration  of  grain  and  fodder,  Beocq-Rousseu 
(Bui.  Soc.  Xat.  Agr.  France,  67  (1907).  Xo.  .3,  pp.  271-280).— In  a  note  by  G. 
Bonnier  to  the  Society  of  Agriculture  of  France  a  resume  is  given  of  investiga- 
tions on  an  important  cause  of  changes  in  grain  and  forage.  Grain  and  forage 
were  found  to  be  attacked  by  a  species  of  Sti'eptothrix,  for  which  the  name 
S.  (lassonviUei  is  proposed.  The  changes  caused  by  the  fungus  are  described  at 
some  length,  and  it  is  said  its  presence  may  be  recognized  by  the  peculiar 'musty 
odor  which  it  gives  to  both  grain  and  forage. 

By  heating  grain  to  50°  C.  the  micro-organisms  are  said  to  be  destroyed  and 
the  characteristic  odor  removed.  A  form  of  apparatus  designed  for  the  rapid 
treatment  of  the  grain  is  described. 

The  formation  of  intumescences  on  potato  plants,  Gertrude  K.  Douglas 
(Hot.  Gas.,  JfS  (1907),  Xo.  .',,  pp.  233-250,  figs.  9).— While  experiments  were 
being  carried  on  in  the  botanical  laboratory  of  the  Cornell  University  to  study 
the  relationship  of  a  soil  fungus  to  potato  plants,  a  number  of  young  shoots 
were  covered  with  bell  jars  and  in  a  few  days  intumescences  were  formed  in 
great  numbers. 

The  presence  of  these  outgrowths  led  to  an  investigation  of  the  subject,  and 
young  plants  were  covered  with  bell  jars  and  their  roots  supplied  every  day 
with  an  abundance  of  water.  In  from  2  to  5  days  the  intumescences  were 
formed,  usually  appearing  on  the  upper  surface  of  the  leaf,  but  in  some  cases 
occurring  on  the  lower  side  also  and  scattered  profusely  over  the  upper  part  of 
the  stem.  To  the  naked  eye  the.v  appeared  as  small  greenish-yellow  dots,  pro- 
.lecting  slightly  from  the  surface  of  the  leaf.  These  rapidly  developed  in  size, 
became  lighter  yellow,  hemispherical,  smooth,  and  glossy,  and  after  about  24 
hours  they  became  whitish,  roughened,  and  projected  prominently  from  the  sur- 
face. These  outgrowths  lasted  but  a  short  time,  and  in  a  day  or  two  they  had 
collapsed  and  become  dry  and  blackened.  A  cross-section  of  the  leaf  showed 
that  they  were  due  to  the  hypertrophy  of  the  cells  underlying  the  epidermis. 
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Tbo  swollen  cells  elongated,  tinally  rupturini,'  the  I'lddeniiis.  .mkI  tlic  rlilontpbyll 
granules  lost  their  green  color,  beconiinu  yellowish  ami  thially  disappearing 
entirely. 

A  study  as  to  the  cause  of  this  behavior  showed  that  intumescences  are  pro- 
duced on  young  potato  plants  from  good  tubers  when  transpiration  is  checked 
and  the  roots  are  rapidly  absorbing  water.  They  are  formed  abundantly  both  in 
l)rigbt  light  and  in  weak  light,  but  they  are  not  iiroduced  in  total  darkness. 
The  abnormal  state  of  turgescence  of  the  bypertropbied  cells  is  attributed  to 
the  osmotic  action  of  glucose,  assimilated  in  part  by  the  leaf,  but  principally 
supplied  to  it  from  the  underground  tuber,  which  is  richly  provided  with  starch. 

Rind  disease  of  the  sugar  cane,  L.  Lewton-Brain  (Haicatian  Siiyar  I'Utiil- 
ers'  tita.,  Dlv.  Path,  and  Physiol.  Bui.  7,  pp.  J/'f,  fiys.  16). — This  bulletin,  which 
consists  of  an  address  delivered  by  the  author  before  the  Sugar  Planters'  As.so- 
ciation,  describes  the  rind  disease  of  sugar  cane  and  a  number  of  related  stem 
diseases. 

The  rind  disease,  which  is  due  to  MeIanconiu))i  sacchari,  is  of  considerable 
importance  and  from  the  author's  investigation  seems  to  be  a  widely  distributed 
disease.  The  first  symptoms  of  its  occurrence  have  been  noted  in  the  leaves, 
which  dry  up  prematurely  and  turn  yellow  at  the  tips,  the  drying  spreading  until 
the  whole  leaf  is  dead.  The  outer  leaves  are  first  affected,  and  the  whole  tij) 
of  the  stalk  ma.v  become  dry  and  dead,  in  which  case  attempts  may  be  made  to 
develop  some  of  the  buds  lower  down.  By  the  time  the  dying  of  the  leaves 
becomes  noticeable  other  evidences  of  the  disease  are  present.  At  this  time  if  the 
cane  be  split  open  it  will  be  found  that  the  nornially  whitish  color  of  tlie  tissues 
is  changed  to  a  bright  or  dark  red  or  reddish  brown.  In  the  next  stage  the  dis- 
colored areas  become  sunken  and  lose  their  color,  and  later  the  interiiodes  are 
shrunken  and  more  or  less  covered,  with  small,  black,  hair-like  bodies.  These  are 
the  .spore  masses  which  have  been  put  out  for  the  dissemination  of  the  fungus. 

In  experiments  carried  on  by  the  author  he  has  found  that;  the  disease  can  be 
spread  by  rotten  cane,  and  under  field  conditions  the  fungus  probably  attains 
access  t-o  the  i)lant  through  wounds  wbicli  are  often  caused  by  leaf  hoppers  or 
borers. 

In  connection  with  this  disease  the  author  discusses  the  red  rot  of  cane,  due 
to  Colleiotricliioii  faJcatmii.  attention  being  drawn  to  this  disease  on  account  of 
the  desire  for  information  and  also  to  correct  some  ideas  regarding  the  relation- 
ship of  the  two  fungi.  The  author  claims  that  the  rind  disease  and  the  red  rot 
are  quite  distinct,  and  tjie  fungus  causing  the  rind  disease  is  considered  to  be  a 
wound  parasite.  However,  if  the  vitality  of  the  cane  is  lowered  in  an.v  way,  by 
lack  of  cultivation,  moisture,  etc.,  it  becomes  liable  to  attack  by  this  fungus. 
The  red  rot  is  to  be  the  subject  of  a  future  communication. 

A  discussion  is  given  of  the  relation  between  Mclaiiconiinn  .'<a(chari  and 
Thielaviopsis  ethaceticua,  which  causes  the  so-called  pineapple  disease  of  sugar 
cane.  These  two  fungi  are  often  believed  to  be  different  stages  of  the  same 
fiuigus,  but  while  inoculation  experiments  with  Melanconium  spores  under 
(ertain  conditions  result  in  the  production  of  spores  and  a  diseased  condition 
resemliling  that  due  to  Thielavioi)sis,  the  converse  does  not  appear  to  have  been 
demonstrated. 

As  practical  suggestions  for  combating  the  rind  disease  the  author  recom- 
mends the  destruction  of  infected  material,  the  prevention  of  wounds  as  far  as 
possible,  the  selection  and  disinfection  of  cuttings,  cultivation  so  as  to  secure  as 
rapid  growth  as  possible,  and  the  use  of  resistant  varieties. 

Some  diseases  of  ginseng,  II.  II.  Whetzki.  (f^pec.  Crops.  ».  set:,  6  {1907). 
\o.  '>7.  pp.  sc-'.X)). — In  an  address  by  the  author  an  account  is  given  of  some  of 
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llic  more  serious  discnscs  lo  wliich  uiiisciii;  is  subject.  Of  (liese  the  iiKtsL 
destructive  oue  upon  llie  ahove-.m-nuud  p;irts  (d'  the  jihiid  is  the  Alternaria 
bliyht.  Tills  is  due  to  an  uudeteruiiued  species  of  Alternaria,  and  it  seriously 
affects  the  leaves,  stems,  and  all  of  the  above-ground  parts.  It  has  been  sho^A•n 
that  thorough  spraying  with  Bordeaux  mixture  will  entirely  prevent  this  dis- 
ease. Until  recently  the  fungus  on  the  wild  plant  was  unknown,  but  during 
the  summer  of  190G  the  author  discovered  it  on  ginseng  plants  growing  wild  in 
the  woods. 

Notes  are  also  given  on  the  soft  rot  of  ginseng  roots  and  a  Rhizoctonia  dis- 
ease of  the  stems  and  roots. 

The  blossom  end  rot  of  tomatoes,  Elizabeth  H.  Smith  (Mat^sachusctts  >^t(i. 
Tech.  Bill.  S,  pp.  ID,  fiijs.  6). — Work  on  the  tomato  fruit  rot  was  begun  by  the 
author  in  the  spring  of  1002  and  was  continued  for  some  time,  the  present  pub- 
lication giving  the  results  of  the  investigations. 

The  diseased  condition  of  the  fruit  is  readily  recognized  by  the  occurrence  of 
sjjots  around  or  at  one  side  of  the  style.  The  infected  area  is  slightly  sunken, 
with  a  regular  boundary,  and  clearly  defined  by  a  slightly  raised  ridge,  beyond 
which  the  tomato  is  healthy.  The  diseased  tissues  are  dry  and  leathery,  of  a 
light  grayish-brown  color,  and  on  the  larger  spots  rings  of  a  darker  color  are 
visible  near  the  boundary.  In  longitudinal  sections  through  the  spots  the  inte- 
rior boundaries  are  as  clearly  defined  as  the  outer  ones. 

A  microscopical  examination  of  the  spots  showed  the  presence  of  the  fungus. 
which  upon  cultivation  proved  to  be  Fiisarium  soUiiii.  This  fungus  is  believed 
to  be  the  only  active  parasitic  fungus  connected  with  the  fruit  rot  of  tomatoes. 
Species  of  Macrosporium,  Cladosporium,  and  Alternaria  have  heen  found  in  con- 
nection with  tomato  rots,  but  the  author  was  unable  to  induce  anj'  of  these 
fungi  to  grow  upon  green  tomatoes. 

In  connection  with  these  studies,  other  diseases  of  tomatoes  were  investigated, 
and  a  bacterial  rot  was  studied  in  which  the  organism  was  isolated  and  infec- 
tion induced  by  repeated  inoculation  experiments.  One  type  of  the  bacterial 
rot  <leveloped  characters  which  were  indistinguishable  from  the  characteristic 
blossom  end  rot  (hie  to  Fusariinn. 

An  apple  rot  due  to  Volutella,  F.  L.  Stevens  and  .T.  G.  Hall  (Jour.  MijcoJ.. 
13  (1907),  Xo.  .S9,  pp.  9Jf-99,  pi.  1). — A  black  rot  of  ai)ples  closely  imitating  in 
appearance  that  caused  by  Spha^ropsis  is  described,  which  is  said  to  have  been 
observed  in  various  sections  of  North  Carolina. 

In  general  the  disease  may  be  recognized  by  the  occurrence  of  black  rotten 
spots  upon  the  fruit.  The  central  and  older  portions  of  the  decayed  region  are 
of  an  intense  coal-black  color,  while  the  younger  portion  of  the  spots  is  Itrownish. 
A  close  inspection  reveals  the  presence  of  slightly  elevated  ])imple-like  places 
on  the  cuticle.  These  become  larger  and  more  i)roiiouiiced  as  the  center  of  the 
spot  is  approached.  On  sectioning  an  apple  through  one  of  these  areas  the 
more  recently  attacked  tissues  will  be  found  of  a  brownish  color,  while  the 
older  portions  are  black.  While  the  decayed  portions  are  softer  than  the 
healthy  ones,  the  disease  can  in  no  sense  be  considered  a  wet  rot,  the  softness 
being  due  to  a  sjiongy  dryness  rather  than  to  a  watery  dissolution. 

The  organism  causing  the  disease  has  been  isolated  and  cultivated  on  various 
media,  Init  in  no  case  were  spores  formed  on  artificial  media.  When  grown 
on  sterilized  apple  twigs,  however,  spores  were  formed  in  great  abundance. 
Inoculations  made  from  mycelium  grown  in  pure  cultures  developed  the  charac- 
teristic spots  in  a  few  days  where  the  skin  of  the  apple  had  be^en  injured  by 
pricking,  but  all  attemjits  to  secure  inoculations  through  the  unbroken  cuticle 
were  without  success. 
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The  fungus  (.-taising  the  disease  has  l)eeii  detenuhied  as  \'nhtfrlhi  fntcli  \\.  sp.. 
a  technical  description  of  which  is  given. 

Nematodes  on  grape  roots,  J.  M.  Huergo  {Rev.  Vitivin.  Argentina.  3  (1906). 
Nos.  21,  PI).  312-31J,;  22,  pp.  32.',-327 ;  23,  pp.  339-342;  2',.  p.  36J,;  -'/  {1901).  A'o.s-. 
2,  pp.  25,  26;  -'/,  pp.  60,  61;  5-6,  pp.  19-82). — A  description  is  given  of  the  effect 
produced  by  Heterodera  rarlicicola  on  grapevines,  and  directions  are  given  for 
distinguishing  the  work  of  nematodes  from  that  of  phylloxera,  with  suggestions 
nf  means  for  comliating  nematodes. 

Some  tea  and  rubber  diseases,  C.  Bernard  {Bill.  Dept.  A(/r.  Inde.s  'SeerJand.. 
1907,  IS'o.  6,  pp.  55,  pis.  4)- — Descriptions  are  given  of  some  fungus  and  insect 
injuries  to  TJiea  ussamica,  Klckxhi  clasticu.  and  Herra  Jtni.silleiislH. 

One  iif  the  most  destructive  diseases  of  tea  is  that  caused  by  Peatalozsia  pul- 
laannn.  This  fungus  attacks  the  foliage,  causing  discolored  spots  on  the  leaves, 
which  finally  turn  l)rown.  When  se^'erely  attacked  the  plant  is  greatly  weak- 
ened. A  study  of  the  fungus  indicated  its  identity  with  one  that  causes  severe 
injury  to  young  cocoanut  trees.  In  fact  the  fungus  aii])ears  to  spread  from 
cocoauut  trees  to  tea  plants.  In  combating  this  disease  attention  should  be 
given  the  centers  of  infection,  and  when  they  are  eradicated  the  attack  on  tea 
plants  may  lie  controlled  by  picking  the  diseased  leaves  and  an  occasional  spray- 
ing with  Bordeaux  mixture. 

A  second  disease  of  tea  is  that  due  to  Hypoc1inu-<<:  their  n.  sp.,  a  fungus  that 
forms  felted  mats  and  strands  over  the  branches  and  leaves  of  the  plant.  The 
fungus  seems  to  be  a  saprophyte,  but  from  its  abundance  causes  serious  injury. 
Pruning  the  shrubs  and  the  frequent  application  of  Bordeaux  mixture  will  hold 
this  fungus  in  check. 

The  third  disease  of  tea  plants  described  is  due  to  (fiiii/nardhi  their.  It  is 
believed  that  treatments  similar  to  those  recommended  for  the  control  of  the 
l)lack  rot  of  grapes  will  be  successful  in  its  control. 

The  disease  of  Kickxia  is  due  to  one  of  the  sooty  molds  {Capiiodliini  indiciiin 
n.  sp.)  following  attacks  of  scale  insects,  particularly  Leeairliini  sp. 

Upon  Hevea  the  author  reports  the  attacks  of  the  larvte  of  some  undetermined 
borer  and  a  disease  of  young  trees  due  to  mites. 

Bordeaux  injury,  U.  P.  Hedrick  (Neic  York  State  Sta.  Bill  287,  i)p.  103-189, 
pis.  8). — On  account  of  the  repeated  reports  of  injury  to  apples  through  Sprg,v- 
ing  with  Bordeaux  mixture,  the  station  undertook  investigations  in  the  spring 
of  1900  to  determine  the  cause  of  Bordeaux  mixture  injury,  conditions  favoring 
the  injury,  and  means  for  preventing  it. 

It  was  found  that  Bordeaux  mixture  injury  is  known  wherever  Bordeaux 
mixture  is  used  as  a  fungicide,  and  that  different  species  of  plants  are  injured 
in  different  degrees,  peaches,  apricots,  and  Japanese  plums  ))eing  most  suscepti- 
ble to  injury,  and  common  plums,  quinces,  pears,  and  apples  being  injured  in 
about  equal  degree.  Varieties  of  all  the  above  fruits  differ  in  their  susceptiliility 
to  injury. 

It  appears  that  the  amount  of  the  injury  to  a  given  species  or  variety  of  fruit 
will  depend  upon  the  specific  susceptibility  of  the  plant,  the  solvent  properties 
of  cell  sap  on  the  copper  hydroxid.  the  permea))ility  of  the  epidermis  of  the 
plant,  and  the  \A-eather  conditions  following  spraving. 

The  injury  on  tlu'  fruit  appears  as  small,  round,  black  or  brown  specks,  and 
later  the  injured  specimens  become  rough  and  russeted  by  reason  of  a  ruptured 
epidermis  and  layers  of  dead  corky  cells.  In  badly  injured  specimens  the  fruits 
are  more  or  less  distorted  thi'ough  shrinkage  of  the  injured  portions.  A 
microscopical  examination  of  the  injured  fruits  shows  the  waxy  covering  and 
cuticle  of  the  apple  to  have  been  largely  destroyed,  and  such  epidermal  cells  as 
remain  have  become  much  thickened  and  corky  in  appearance. 
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Ai)i)les  affec-ted  by  this  iujiuy  do  uot  keep  well,  and,  after  liaviuy  been  kept  in 
cold  storage,  if  the  fruit  is  exjiosed  to  the  air  the  affected  parts  soon  become 
mealy  and  decay  sets  in. 

Upon  the  leaves  the  injury  is  first  shuwn  Ijy  the  appearance  of  l)ro\vn  spots  of 
Aarious  shapes  and  sixes.  (^)uickly  follo\Yiug  this  the  leaf  tissues  turn  yellow 
and  the  leaves  fall.  When  the  injury  is  only  slight  the  yellowing  may  not 
ai>pear  nor  the  leaves  drop. 

It  was  found  in  the  investigations  that  Bordeaux  mixture  has  a  particularly 
jiarmful  effct-t  in  destroying  the  tissues  of  the  apple  blossom. 

Injuries  from  arsenites,  frost,  fungi,  mites,  and  the  action  of  drops  of  water 
(in  foliage  are  somewhat  similar  to  the  injury  caused  by  Piordeaux  mixture  and 
are  frequently  confu.sed  with  it. 

The  experimenfs  carried  nn  at  the  station  show  conclusively  tliat  tlie  I'.(ir- 
deaux  mixture  on  the  fruit  and  foliage  caused  the  trouble  described  above.  The 
toxic  substance  seems  to  pass  through  the  stomata  and  the  basal  cells  of  the 
plant  hairs  into  the  cellular  tissue  of  the  fruit,  the  black  specks  characterizing  the 
lirst  stage  of  the  Bordeaux  russeting  being  usually  formed  about  a  stoma.  Xo 
conclusion  could  be  reached  as  to  how  the  toxic  ingredient  finds  its  way  into  the 
cellular  tissues  of  the  leaves,  but  since  the  dead  spots  are  nearly  always  under 
heavy  Bordeaux  mixture  stains  it  is  believed  that  the  dissolved  salts  enter 
osmotically  into  the  cells  of  the  leaf  surface. 

Different  varieties  of  apples  were  found  to  vary  in  respect  to  the  injury  \)y 
Bordeaux  mixture,  and  immunity  to  injury  by  Bordeaux  mixture  does  not  cor- 
respond with  immunity  to  the  apple  scab  fungus.  Early  spraying  and  wet 
weather  favor  the  development  of  this  injury,  and  in  experiments  in  which  the 
([uantities  of  copper  sulphate  and  lime  were  varied  it  was  found  that  the  more  the 
copper  sulphate  the  greater  the  injury,  althotigh  an  excess  of  lime  did  not  inv- 
veut  or  greatly  lessen  the  injury.  It  is  recommended  that  in  practice  less  copper 
sulphate  should  be  used  and  spraying  should  be  done  in  moderation,  so  as  not 
to  have  the  trees  drip  heavily.  So  far  as  possible  the  Bordeaux  mixture  should 
be  applied  only  in  dry  weather,  and  equal  amounts  of  lime  and  copper  sulphate 
should  be  used.  The  author  calls  attention  to  varieties  which  are  nearl\ 
immune  to  attacks  of  the  scab  fungus  and  upon  these  light  applications  of 
liordeaux  mixture  should  be  made  in  average  seasons. 

A  bildiography  of  the  sultject  completes  the  bulletin. 

Cause  and  control  of  Bordeaux  injury,  F,  H.  Hall  and  U.  P.  Hedkick 
(Xcir  Yvrik  ^tute  ^tu.  Bill.  .^87.  poi)iil(ir  c<L,  iip.  16,  pJx.  2). — A  popular  edition  of 
the  above. 
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statistics  of  hunting  licenses,  T.  S.  Palmer  {U.  .S'.  Dept.  Ayr.,  Bur.  Biol, 
siirrcn  a  re.  •* '/.  pp.  .."/.  fifjs.  2). — From  an  examination  of  the  statistics  regard- 
ing hunting  licenses  it  appears  that  in  1905.  10,000  nonresident  and  oll.OOO 
resident  licenses  were  issued  to  htinters  in  the  United  States  and  Canada  and 
lliat  the  income  from  these  licenses  was  more  than  .^pOOo.CMJO.  It  is  believed  that 
a  system  of  license  fees  is  the  only  method  of  putting  game  protection  upon  an 
indeitendent  and  self-sustaining  basis.  Notes  are  given  on  the  changes  in  fees, 
statistics  of  resident  and  nonresident  licenses,  number  of  licensed  hunters  in  the 
Pnited  Stales,  cost  of  collection,  and  restrictions  on  the  use  of  license  funds. 

Directions  for  the  desti'uction  of  wolves  and  coyotes,  V.  Bailey  (f^  ^'. 
Drill.  A  (jr..  Bur.  Biol.  ,Siirrey  Circ.  5'i.  jt/i.  6). — This  is  a  condensed  form  of 
information  already  noted  from  anothei'  source  (  E.  S.  R.,  18.  p.  74!)). 

Carbon  disulphid  as  a  squirrel  killer.  L.  F.  Henderson  (Idaho  Stu.  Preax 
Bui.  11.  II.  .srr..  pp.    J ).- -Experiments  to  determine  whether  a  large  or  small 
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auioiint  (if  carliuii  (lisnli)lii(l  was  more  econoiiiie  and  satisfactory  in  destroy in.i,' 
i^round  S(iuirrels  were  somewhat  unsatisfactory,  for  the  reason  that  apparently 
the  mininunn  poisonous  dose  was  not  determined.  A  halt"  tahlespoonful  is  not 
always  sutticient,  and  in  f-ome  cases  2  tablespoonsfnl  were  used.  Where  a  suth- 
cient  amount  of  carbon  disulphid  is  used  it  apparently  re(iuires  not  more  than 
2  or  :>  hours  to  destroy  the  s(iuirrels. 

Birds  useful  in  the  war  against  the  cotton  boll  weevil,  II.  W.  IIensiiaw 
(U.  tS.  Dcpt.  Atir.,  Bur.  Jiiul.  Siirrci/  C'irc.  '>7,  iip.  '/). — It  has  been  found  that 
;>8  species  of  birds  eat  the  cotton  boll  weevil  to  a  greater  or  less  extent.  In  this 
connection  special  mention  is  made  of  orioles,  the  nighthawk,  and  various  kinds 
of  swallows  and  martins. 

Value  of  swallows  as  insect  destroyers,  II.  AV.  riENSHAW_([  .  »S'.  Dcpt.  Atji.. 
Bur.  Biol.  Purvey  Circ.  56,  pp.  -■}). — Attention  is  called  to  the  agency  of  swallows 
in  the  destruction  of  boll  weevils  and  other  injurious  insects.  Notes  are  given 
on  the  tree  swallow,  barn  swallow,  bank  swallo\\',  cliff  swallow,  and  purple 
martin.  The  author  suggests  a  simple  means  of  protecting  these  birds  and 
encouraging  their  nesting. 

Index-catalogue  of  medical  and  veterinary  zoology,  C.  W.  Stiles  and 
A.  Hassall  {U.  S.  Dept.  Agr..  Bur.  Aiiiiu.  Indus.  liuJ.  .19,  pf.  17.  pp.  LiliU- 
J.iO.'i). — A  list  of  titles  arranged  alphabetically  under  authors'  names  from  Maar- 
tens  to  jNIartirano. 

Executive  report  of  the  Illinois  State  entomologist,  S.  A.  Forbes  {E.rcc. 
h'pl-  111-  Ktatc  Ent.,  l!)n.j-6,  pp.  ,^7).— I»uring  the  years  V.)i)r>  and  I'.XHi  great 
advance  has  been  made  in  devising  practical  remedies  for  the  control  of  insects. 
Nevertheless,  enormous  losses  were  caused  by  insects  in- Illinois,  particularly  by 
corn  insects  and  San  Jose  scale.  The  M^ork  of  the  entomologist  in  the  study  of 
remedies  for  the  corn  aphis  has  been  quite  successful.  I'rogress  is  also  reported 
in  devising  means  for  combating  white  grubs,  San  Jose  scale,  and  cottony  maple 
scale. 

In  190G,  239  nurseries  were  inspected  at  an  average  cost  of  .$4.77,  which, 
according  to  the  State  law,  is  charged  against  the  nurseryman.  A  list  is  given 
of  the  nurseries  inspected  in  Illinois. 

[Report  of  the]  department  of  entomology,  10.  I).  Sanderson  (Nrir  Haiiip- 
sJiirc'Hto.  Bui.  120,  pp.  2')S-26()). — lieference  is  made  to  the  entomological  eipiip- 
ment  and  collection  of  the  station  and  to  insects  received  for  identification.  .V 
list  is  given  of  the  publications  of  the  entomologist  during  the  years  l()0;j  and 
ItXKJ. 

A  brief  accoinit  is  also  given  of  the  work  of  the  station  on  the  brown-tail  moth, 
gipsy  moth,  codling  moth,  apple  maggot,  and  insect  pests  of  gardens  and  shade 
trees. 

I  Report  of!  the  professor  of  entomology  and  zoology,  C.  .T.  S.  Bethune 
iAnn.  Rpt.  Oniurio  Agr.  Vol.  and  E.rpt.  Farm,  32  (1906),  pp.  '/ ?-.7'/ )  .—Brief 
mention  is  made  of  the  instruction  work  in  entomology  at  the  agricultural  college 
during  1906,  and  of  correspondence,  demonstrations,  and  publications  on  ento- 
mological sub.iects. 

In  field  experiments  in  treating  oyster-shell  bark-louse,  lime-sulpluir  wash 
gave  the  best  results  followed  in  efiicienc.v  by  kerosene  enmlsion.  In  combat- 
ing root  maggots,  the  best  results  were  obtained  from  an  api)lication  of  pyreth- 
runi  mixed  with  4  times  its  weight  of  flour.  Carbolic-acid  emulsion  also  gave 
good  results.  Crude  petroleum,  pure  and  in  emulsions,  was  tested  as  a  spray 
on  apple,  iiear.  plum.  ;ind  cherrv  trees,  and  black  currants.  It  was  found  that  in 
winter  it  is  harmless  t(i  tcndfM-  varieties  of  trees  and  is  fully  as  efl'ective  as 
kerosene.     In  summer  considerable  danger  attends  its  use. 
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Thirty-seventh   annual    report    of   the    Entomological    Society    of    Ontario 

iAiiii.  liiil.  Kilt.  Soc.  Oiitaiii).  .n  {l!»Hi).  pii.  1.1(1.  iih.  7.  ///yx.  .i>l). — TIk'  rorly 
third  .lunu.il  iiicci  in;;  «>f  llic  society  was  held  at  (Juclpli.  Ontario,  October  Id  a!i(l 
11,  r.Mx;.  and  tile  iireseiit  repoi-t  cdntaiiis  an  account  of  the  proc'eodin,t,'s.  'I'lie 
rava.s^es  of  (lie  codlinu-  niotli  and  the  natural  pai'asites  of  this  pest  were  discussed 
by  .1.  Fiet<-iiei-  and  ^\■.  I'.rodie  (pp.  :'.-iri).  r.rief  notes  on  the  insects  of  the  year 
in  various  districts  of  Ontario  were  ^ixcn  by  C.  II.  Young  ot  ai.  (pp.  I.j-ID). 
Sinuiar  notes  on  injurious  insects  were  presented  by  C.  J.  S.  Bethune  (pi).  4.">-.")(; » 
and  .J.  Fletcher  (pp.  S1-S1>). 

Other  matters  discussed  at  the  meetings  included  tlie  insect  gulls  of  Ontai-io, 
insects  injurious  to  linden,  locust  mite,  oyster-sliell  l)ark-louse,  bean  weevil.  San 
.lose  scale,  and  various  species  of  bemiptera. 

Report  on  injurious  insects  and  plant  diseases  for  1906,  W.  M.  Schoykn 
{  Beret iiiiin  (iiii  Slh'0<tcin.^ckt('r  o(;  I'laiitcsuf/doiiuiir  i  Liniil-  an  niirclinit/cl  I'.iiiC. 
Cliristiaiiid :  (liiiiidithl  c(-  Souk,  lfH)7,  pi).  SO.  fnis.  /', ). — During  the  year  under 
report  attention  was  given  to  fruit  flies,  grain  aphis,  wheat  rust,  and  a  numljer  of 
other  insect  pests  and  fungus  diseases  of  cereals,  clover,  and  garden  crops,  i)ar- 
ticiilarl.v  cabbage,  potatoes,  tomatoes,  and  melons.  The  depredations  of  certain 
fruit  pests  are  also  noted,  particidarl.v  pear  blister-mite,  currant  sa\vfly,  and 
Ia'cuhIiiiii  liliis. 

Entomological  work  of  the  state  agricultui'al  institute  in  1906,  I'oskia 
(fill/.  Ai/r.  I /{//(s-.sr/.v  I,  .1.1  U'.xr,).  So.  >.  jiji.  Il.l-iat). — A  general  outline  is 
given  of  the  conditi(tns  under  which  specific  insecticide  treatments  are  indicated 
for  the  control  of  injurious  inscf  ts.  I'articular  attention  is  given  to  suitai)le 
nisecticides  for  (he  treatment  of  biting  insects.  The  formulas  commonly  i>ro- 
posed  for  Paris  green,  London  lairiile,  and  arsenate  of  lead  are  discussed  and 
reconnnendations  are  given  regartling  the  time  and  method  of  application  of 
tliese  insecti<-ides. 

The  grasshopper  problem  and  alfalfa  culture,  F.  M.  \Vebsteb  (['.  N.  Dcpl. 
.'■(/)-..  Bin:  /Jut.  Circ.  .s''/.  pji.  KK  pf/s.  8). — During  the  ])ast  few  .vears  serious 
depredati(ms  have  been  reported  from  the  attacks  of  grasshoppers  on  alfalfa. 
The  species  chiefly  concerned  are  Melanopliiit  diffcrentialis  ;nul  M.  hivitttifii.s: 
Notes  are  given  on  the  habits  and  life  history  of  tliese  grasshoppers.  About  100 
species  of  birds  are  known  to  feed  upon  them,  and  llie.v  are  also  held  in  check 
to  some  extent  by  the  attacks  of  insect  parasites  and  a  fungus  disease. 

^Vherever  the  grasshoppers  aiv  abundant,  however,  it  is  necessary  to  adopt 
artificial  means  of  repression.  'ITie  best  means  are  the  destruction  of  tlie  eggs 
by  plowing  or  harrowing,  catching  the  young  grasshoppers  in  hopperdozers,  and 
ilie  use  of  poisoned  baits,  ])articulai"ly  Criddle  mi.xture. 

The  cotton  bollworm,  F.  (".  Bishopp  and  C.  K.  .Jones  {{'.  ^S'.  Dept.  .{(jr.. 
i'linncrN  lint.  .>'.)(l.  pp.  ,?i,  /f//.s-.  '/). — The  life  cycle,  food  plants,  seasonal  history, 
a.nd  injuries  caused  by  the  bollworm  are  briefly  outlined.  In  combating  this  ])est 
the  authors  recommend  thorough  fall  or  winter  plowing,  the  use  of  early 
varieties  of  cotton,  heavy  fertilization,  early  i)lanting,  and  frequent  cultivation. 

The  spring  grain-aphis,  F.  M:  Weisstek  (  T.  ,S'.  Dept.  Ayr.,  Bur.  Eiit.  Circ. 
■"'■'i.  i)i>.  7.  /ii/s.  -U. — The  .general  ap]iearance.  seasonal  history,  food  plants,  out- 
in"eaks,  and  natural  enemies  of  This  pest  are  ln-iefly  noted.  The  aiithor  believes 
;liat  the  l)est  is  usually  held  in  check  by  its  natural  enemies  and  by  unfavorable 
( liniatic^  conditions.  Late  sowing  is  suggested  as  a  m(>ans  of  preventing  an 
attack  of  the  aphis  upon  tall  grain  and  rolling  or  brushing  are  recommended  for 
reducing  the  infestation  of  grain. 

The  corn  leaf-aphis  and  corn  root-aphis,  F.  M.  Weustek  {f\  S.  Dept.  At/r.. 
Bur.  iUit.  Circ.  Si;,  pp.  J.j.  fi<;.^.   J). — It  is  uncertain  whether  tliere  is  any  genetic 
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corinectlou  between  these  2  plant  lice.  The  root-upliis  is  the  only  one  whicli 
causes  serious  trouble.  This  insect  is  described  in  its  various  stages  and  notes 
are  given  on  its  life  history. 

In  combating  the  pest  the  best  results  are  had  from  adopting  a  system  of 
crop  rotation,  stirring  the  soil  after  plowing  and  before  cultivating  the  crop. 
l)lowing  the  soil  in  the  fall  or  winter,  making  heavy  aiiplications  of  barnyard 
manure,  and  treating  the  seed  corn  with  a  mixture  of  wood  alcohol  and  oil  of 
lemon.  The  last-named  remedy  was  advised  by  Professor  Forbes  of  the  Illinois 
Station. 

The  strawberry  root-louse:  Life  history  and  remedies,  C  O.  Houghton 
(Dehiivurc  Sta.  Che  2,  pp.  4)- — The  life  history  of  this  insect  is  briefly  outlined. 
In  controlling  the  pest  good  results  are  to  be  expected  from  burning  over  old 
strawberry  beds,  dipping  infested  plants  in  tobacco  tea  prepared  by  boiling  for 
one-half  hour  1  lb.  of  tobacco  stems  in  1  gal.  of  water,  or  fumigation  with  hydro- 
c-yanic-aeid  gas. 

New  hemipterous  fruit  pests  in  Britain,  F.  V.  Theobald  (Jour.  Econ.  Biol., 
.i  (1907),  Ao.  1,  pp.  14-25,  pis.  2). — A  considerable  variety  of  leaf-hoppers  have 
caused  serious  damage  to  all  kinds  of  orchard  trees  and  bush  fruits.  The 
author  gives  an  accovint  of  the  biology  of  Typhlocyha  quercas,  Chloritu  flavcs- 
cens,  and  C.  viridula.  Several  natural  enemies  and  parasites  of  these  pests 
have  been  collected.  The  nymphs  of  these  leaf-hoppers  may  best  be  destroyed,  in 
the  opinion  of  the  author,  by  treating  infested  trees  or  shrubs  with  keroseue 
emulsion  containing  .3  gal.  of  oil  to  100  gal.  of  water. 

Spraying  for  the  codling  moth,  J.  W.  Lloyd  (Illinois  Sta.  Bill.  114,  I'P- 
.n.')-42'K  tUi'<-  •'•• — Orchardists  throughout  the  State  of  Illinois  follow  the  prac- 
tice of  spraying  their  orchards  ?>  times  a  year,  using  Bordeaux  mixture  and  Paris 
green,  or  some  other  arsenical,  for  the  purpose  of  combating  apple  scab  and 
codling  moth  at  the  same  time.  The  first  application  is  usually  directed  against 
apple  scab,  but  Paris  green  is  added  to  the  mixture  in  order  to  poison  canker 
worms.  The  second  application  is  commonly  made  immediately  after  the  i)etals 
fall  and  the  third  a  week  or  10  days  later. 

The  subject  of  combined  spraying  for  codling  moth  and  apple  scab  was 
carefully  investigated  l)y  the  author.  It  appears  that  the  first  applicatiou  for 
the  codling  moth  should  be  timed  i)referably  with  reference  to  the  most  ad- 
\-anced  young  apples  rather  than  to  the  average  development  of  the  entire 
setting.  It  is  concluded  that  spraying  for  the  first  brood  of  the  codling  moth 
may  take  place  as  soon  as  most  of  the  petals  have  fallen  and  should  be  com- 
pleted within  7  days  from  that  date.  It  is  desirable  to  use  at  this  time  a 
large  amount  of  spraying  material  and  apply  it  under  high  jiressure.  This 
treatment  is  aimed  at  the  first  brood  of  codling  moth  and  the  calyx  cud  of  the 
apples  should  be  well  filled  with  the  insecticide. 

Since  the  larvie  of  the  second  brood  continue  to  api»ear  during  a  period  of 
4  or  .5  weeks,  it  is  necessary  to  make  repeated  applications  in  order  to  keep 
them  fairly  in  check.  If  the  first  treatment  is  carefully  done  subsequent  appli- 
cations will  be  less  important. 

The  use  of  a  simple  mixtiu'e  of  Paris  green  and  water  is  not  ieconHiien<led 
for  the  reason  that  it  injures  the  foliage  and  causes  dx'opping  of  the  apples. 
The  best  results  are  obtained  from  the  use  of  Paris  green  in  Bordeaux  mixture 
at  the  rate  of  \  lb.  to  50  gal.  of  water,  or  25  oz.  of  lead  acetate  and  10  o/.  sodium 
arsenate  in  50  gal.  of  water. 

Two  common  scale  insects,  C.  O.  Houghton  {Dcluirure  ISto.  (Jirc.  3,  pij.  (J. 
ftg.  1). — A  brief  accoiuit  is  given  of  the  life  history,  habits,  and  food  plants  of 
the  oyster-shell  scale  and  scurfy  scale.     In  combating  the  oyster-shell  scale  the 
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iuithor  reeoiunieiuls  the  application  of  Icerosene  emulsion  shortly  after  the 
emergence  of  the  yomit;.     llie  same  remedy  may  also  1)e  used  for  scurfy  scale. 

The  San  Jose  and.  other  injurious  scale  insects  of  Tennessee  with  methods 
for  their  control,  G.  M.  Bentley  {Tennessee  Sta.  Bui,  1  >>/.  XIX.  Xo.  2.  pp. 
ll-S-'i,  figx.  23). — A  ])opular  review  is  given  of  the  history,  introduction,  distrihu- 
tion,  hahits,  and  life  history  of  the  San  Jose  scale  with  notes  on  its  food  plants 
and  the  extent  of  its  injuries.  Boiled  lime-sulphur  wash  is  recommended  as 
the  best  remedy  for  this  pest  from  a  standpoint  of  both  cheapness  and  efhciency. 
Brief  directions  are  given  for  preparing  and  applying  remedies  for  the  San 
Jose  scale,  and  short  notes  on  the  oyster-shell  scale,  scurfy  scale,  cottony-maple 
scale,  rose  scale,  and  apricot  scale. 

Capnodis  tenebrionis,  a  fruit  pest,  LATii;RE  and  Guknaux  {Bnl..  aS'oc.  Nat. 
Agr.  France,  67  (lixn),  Xo.  3,  pp.  26S-271). — This  insect  attacks  the  trunks  of 
the  peach  and  cherry  trees.  It  is  ditficult,  if  not  impossible,  to  prevent  the 
deposition  of  the  eggs  on  the  bark  by  the  use  of  sticky  substances.  It  is  sug- 
gested that  the  larviB  in  the  trunks  be  destroyed  by  the  use  of  wires  inserted 
into  the  tunnels. 

Description  of  a  new  genus  and  species  of  scale  insect  on  the  olive,  A. 
Berlese  and  F.  Silvestki  {Redid,  3  (190.')),  Xo.  2,  pp.  39G-Ji07,  figs.  IS). — 
Euphilippia  olivina  is  described  as  new  and  notes  are  given  on  its  life  history. 
This  scale  insect  lives  upon  the  olive  and  has  been  found  in  large  numbers  in 
several  localities.  It  appears  that  there  is  but  one  brood  annually  and  that  the 
eggs  are  laid  in  the  month  of  May. 

A  probably  effective  method  of  destroying  Ceratitis  capitata  and  Rhago- 
letis  cerasi,  A.  Berlese  (Redia,  3  (1905),  Xo.  2,  pp.  386-388) .—The  gratifying 
success  had  by  the  author  in  combating  the  olive  fly  by  a  mixture  containing 
honey,  molasses,  glycerin,  and  an  arsenical  leads  him  to  believe  that  the  same 
method  may  be  used  effectively  against  fruit  flies. 

The  locust  borer  and  methods  for  its  control,  A.  D.  Hopkins  (V.  8.  Dept. 
Agr.,  Bur.  Ent.  Circ.  S3,  pp.  8,  figs.  .)). — A  brief  statement  is  made  regarding  the 
damage  caused  by  this  insect,  the  means  by  which  its  attacks  may  be  recognized, 
and  measures  for  its  control.  It  is  recommended  that  locusts  be  cut  for  timber 
or  in  thinning  operations  between  October  1  and  April  1.  If  it  is  desired  to 
destroy  badly  infested  trees  they  should  be  cut  in  ^lay  and  June  when  they 
contain  the  greatest  number  of  the  borers.  Beneficial  results  have  been  noted 
as  a  result  of  spraying  trunks  and  branches  of  trees  with  kerosene  emulsion. 
Some  attention  has  also  been  given  to  breeding  a  resistant  race  of  trees. 

Pinhole  injury  to  girdled  cypress  in  the  South  Atlantic  and  Gulf  States, 
A.  D.  Hopkins  (U.  S.  Dept.  Agr.,  Bur.  Ent.  Circ.  82,  pp.  -',,  fig.  i).— Observations 
were  made  on  300  cypress  trees  for  the  purpose  of  studying  the  various  species 
of  insects  which  are  connected,  with  injury  to  the  wood  and  bark  of  living  or 
dead  trees.  The  principal  injury  appeared  to  consist  of  pinholes  in  the  sapwood 
and  heartwood  caused  by  ambrosia  beetles  and  pin  borers.  The  most  injurious 
species  is  Platypus  compositus.  In  combating  these  pests  the  author  recom- 
mends that  girdling  operations  be  carried  on  in  October  and  November  and  that 
worthless  gum  or  cypress  trees  be  left  as  traps  in  the  proportion  of  1 :  50-70 
trees  to  be  girdled. 

The  spruce-gall  and  larch-blight  diseases  caused  by  Chermes,  and  sug- 
gestions for  their  prevention,  E.  H.  Burdon  (.Jour.  Econ.  Biol.,  2  (1907),  Xo.  1, 
pp.  1-13,  figs.  2).— A  general  study  was  made  of  the  life  history  and  appearance 
of  the  various  developmental  stages  of  Chermes  on  spruce  and  larch.  The  com- 
plicated life  history  of  these  insects  is  shown  in  a  tabular  form.  Many  remedies 
have  been  tested  in  preventing  the  ravages  of  spruce-gall  insects,  but,  according 
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to  the  author's  experience,  the  best  results  are  to  be  expected  from  the  use  of  a 
comparatively  weak  kerosene  emulsion.  If  this  n-emedy  is  applied  in  spruce 
timber  it  will  also  be  necessary  to  treat  larch  in  the  immediate  neighborhood  to 
]>revent  the  reinfestatioii  of  the  spruce. 

Chermes  of  Colorado  conifers,  C  P.  Gillette  (Proc.  Acad.  Nat.  *S'c/.  I'liiln.. 
59  {1901),  Xo.  1.  pp.  S-22,  pis.  11).- — The  species  of  Chermes  found  on  conifers 
in  Colorado  are  described  in  detail,  several  of  them  l)eing  new.  Notes  are  also 
given  on  tlie  habits  of  these  species. 

An  ecological  and  experimental  study  of  Sarcophagidee  with  relation  to 
lake  beach  debris,  W.  B.  Herms  (Ohio  State  Univ.,  Cant  rib.  Dept.  ZooL  and 
Eiit.,  Xo.  ,>-'i,  pp.  39;  reprinted  from  Jour.  Expt.  ZooL,  4  {1907),  pp.  Jf')-8S,  fi(js. 
7). — After  the  occurrence  of  storms  along  the  shores  of  the  Great  Lakes  there 
is  a  greater  or  smaller  amount  of  vegetable  and  animal  debris  left  upon  the 
beach.  The  author  made  a  study  of  the  agency  of  insects,  particularly  flies  of 
the  family  Sarcophagid;e,  in  the  destruction  of  this  organic  material.  It  appears 
that  the  most  common  members  of  this  family,  particularly  Liiciliu  ctvsnr.  are 
most  effective  in  destroying  the  animal  and  vegetable  matter  which  would  other- 
wise become  a  source  of  nuisance. 

Exi)eriments  were  carried  on  to  determine  the  reaction  of  the  larvie  of  these 
flies  to  chemical  substances,  light,  and  gravity. 

The  danger  of  flies,  A.  E.  Shipley  (Sci.  Proy.  Twentieth  Cent.,  1  {1901), 
A'o.  .'i,  pp.  723-729). — Attention  is  called  to  the  imilortance  of  flies  in  the  con- 
tamination of  various  food  products  and  in  the  distribution  of  infectious 
diseases. 

Some  practical  directions  for  making  oil  emulsions,  C.  L.  Penny  {Delaware 
St  a.  Circ.  1,  pp.  6). — Formulas  are  given  for  the  preparation  of  soap  solutions, 
mixtures  of  kerosene  or  crude  oil  and  rosin  oil,  and  other  mixtures  containing 
proprietary  preparations  of  oils  in  combination  with  other  standard  forms  of 
kerosene  or  crude  oil.  It  has  been  found  that  some  of  the  proprietary  soluble 
oils  separate  and  it  is,  therefore,  recommended  that  they  be  thoroughly  mixed 
before  using. 

Control  of  insect  pests  and  diseases  of  Maryland  crops,  J.  B.  S.  Norton 
and  T.  B.  Symons  {Maryland  Sta.  Bui.  115,  pp.  l-',5-210,  figs.  38). — A  general 
description  is  given  of  the  kinds  of  damage  caused  to  crops  by  insects  and 
fungus  diseases.  Formulas  are  presented  for  the  preparation  of  standard 
insecticides  and  fungicides  and  directions  are  given  for  their  application.  A  con- 
siderable portion  of  the  bulletin  is  occupied  with  an  alphabetical  list  of  cultivated 
crops  with  notes  on  their  common  insect  and  fungus  enemies  and  remedies  for 
the  control  of  these  pests. 

Spraying  the  apple  orchard,  E.  D.  Sanderson,  T.  J.  Headlee,  and  C.  Brooks 
{Xeir  Hampshire  Sta.  Bui.  131,  pp.  11-56,  figs.  36). — The  present  status  of  the 
apple  industry  in  New  Hampshire  is  briefly  outlined.  The  life  history  of  the 
codling  moth  is  described  and  a  summary  is  presented  of  spraying  experiments 
in  New  Hampshire  duriiig  190G.  In  the  spraying  exi>eriments  reported  by  the 
author  it  was  found  that  at  the  average  price  of  winter  apples  a  profit  of  $1  to 
.$1.35  per  tree  may  be  secured  by  2  spi-ayings  for  the  codling  moth.  Attention  is 
also  called  to  the  value  of  scraping  loose  bark  from  the  trees  in  order  to  destroy 
the  favorable  locations  for  the  hibernation  of  the  codling  moth. 

When  arsenicals  are  mixed  with  Bordeaux  mixture,  apple  scab  and  fruit  spot 
are  also  largely  held  in  check. 

Spraying,  L.  R.  Taft  {Michigan  Sta.  Spec.  Bui.  37.  pp.  32.  figs.  10).— The 
recommendations  brought  together  in  the  present  bulletin  concern  measures  for 
the  control  of  the  San  Jose  scale,  potato  blight,  black  rot,  and  mildew  of  grapes, 
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and  other  diseases.  The  sulithnr  and  lime  mixUire  is  reeoimiiended  as  the  most 
eOieient  and  cheapest  remedy  for  the  control  of  the  San  Jose  scale  and  it  also 
has  the  advantage  of  ehecking  a  number  of  fungus  diseases.  Practical  sug- 
gestions are  made  regarding  the  selei-tion  of  spraying  machinery  and  the  time 
and  m(>thod  of  application  of  insecticides  and  fungicides  to  orchard  and  otlun- 
erops. 

Spraying  calendar,  L.  K.  Taft  and  C.  I).  Smith  {JilicliiiHiii  <S7(/.  >S'/>ec.  Bid. 
;Uk  fo'io). — Formulas  are  given  for  the  preparation  of  staiKhird  insecticides  and 
fungicides  and  dates  are  recommended  for  the  application  of  these  materials  in 
the  control  of  the  chief  insects  and  fungus  diseases  of  various  <-ultivated  plants.' 

The  biology  of  Litomastix  truncatellus,  F.  Silvestri  {A)in.  I',  f^ciiola  Sup. 
A(/r.  Portivi.  2.  so:,  6  (VJOd).  tip.  1-51,  pis.  //,  figs.  13). — This  species  was  taken 
as  an  example  of  hymenopterous  parasites  and  all  features  of  its  biology  were 
studied  in  detail,  beginning  with  the  development  of  the  young  parasite  in  the  egg 
of  I'lusia  f/aniiita,  its  host. 

According  to  the  author's  observations  the  larval  life  of  the  parasitized  Plusia 
is  3  or  4  days  longer  than  that  of  healthy  larvte  and  the  larva  reaches  a  greater 
size  than  is  normally  the  case.  The  generations  of  the  parasite  correspond 
strictly  with  those  of  the  host  insect. 

Parasites  of  leaf-hoppers.  Leaf-hoppers,  R.  C.  L.  Perkins  and  C.  W. 
KiRKALDY  (Haiiaiidii  Sitpur  PUi liters'  Htii.,  Div.  Ent.  Bui.  //,  pp.  G6). — The  de- 
scriptive material  contained  in  this  bulletin  is  based  almost  entirely  on  studies 
of  leaf-hoijpers  and  their  parasites  collected  by  Koebele  in  Arizona.  The  new 
species  and  genera  of  hymenoptera  noted  in  the  report  belong  chiefly  to  the 
family  Dryinidjie,  but  other  families  are  represented.  A  number  of  new  genera 
and  species  of  leaf-hoppers  are  also  described. 

Hosts  of  insect  egg  parasites  in  North  and  South  America,  A.  A.  Girault 
(rsychc,  I'l  (1901),  \(i.  :i,  pp.  21-39). — A  classified  list  is  given  of  host  insects 
the  eggs  of  which  are  attacked  by  true  egg  parasites,  together  with  a  bibliography 
relating  to  the  sul).iect. 

[Report  of]  the  lecturer  in  apiculture,  H.  li.  Rowsome  (Ann.  Rpf.  Onniiiti 
Agr.  Col.  and  Expt.  Farm,  32  (19(16),  p.  211).- — An  experiment  was  tried  in  pro- 
tecting colonies  of  bees  in  order  to  increase  the  heat  inside  the  colonies  during 
the  time  of  the  most  active  manufacture  of  wax.  It  has  been  found  that  in 
exceptionally  mild  winters  there  is  little  benefit  from  the  use  of  too  expensive 
and  elaborate  arrangements  of  protecting  bees." 

Breeding  bees  by  selection,  F.  W.  L.  Sladen  (Brit.  Bee  Jour.,  3'>  (1907),  Xo. 
129<>.  pp.  lii'i.  16')). — Attention  is  c-alled  to  the  difficulty  of  carrying  on  breeding 
experiments  with  l)ees,  particularly  in  being  sure  of  the  ancestry  of  drones 
selected  for  this  purpose.  In  most  localities  it  is  practically  impossible  to  find 
for  I)reeding  experiments  an  isolated  place  in  which  no  other  bees  are  raised. 
The  best  system  of  selection  appears  to  be  the  one  in  which  dependence  is  placed 
ui»on  the  color  of  the  bees. 

A  method  of  swarm  control,  W.  C.  Lyman  (Amer.  Bee  Jour.,  Jfl  (1907), 
A'o.  20,  pp.  -'ill-'il3.  figs.  }). — A  description  is  given  of  a  device  tested  by  the 
author  in  which  swarming  is  controlled  in  a  satisfactory  manner.  A  brood 
chamber  is  connected  with  the  main  hive  by  means  of  a  passage  which  opens  in 
front  near  the  entrance  to  the  main  hive.  The  bees  are  thus  given  additional 
room  for  rearing  the  brood  and  for  accommodating  the  increasing  colony  without 
the  necessity  of  swarming. 

Handmade  comb  foundation,  J.  Sureaud  (Apiculteur,  51  (1907).  No.  3, 
pp.  ll.')-120). — The  difticulties  and  advantages  of  preparing  comb  foundation  at 
home  are  briefly  outlined  by  the  author,  who  has  had  considerable  experience 
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along  this  line.  It  has  been  found  that  when  a  thick  t'onndatiou  is  given  to  the 
bees  they  are  able  to  draw  it  out  to  the  normal  thickness  without  losing  any  of 
the  wax.  This  process  takes  place  rapidly  and  foundations  i)repared  by  hand  in 
the  manner  reconmiended  by  the  author  are  said  not  to  break  or  bend. 

Tussah  or  wild  Silk,  W.  Pontius  {DulUj  Coitsuhir  and  Trade  Rpts.  [U.  -S'.], 
lOtn,  So.  2S6S,  pp.  .j-7). — Silk  from  cocoons,  the  worms  of  which  were  fed  on 
oak  leaves,  is  referred  to  as  a  wild  silk.  A  brief  account  is  presented  of  the 
extent  of  the  industry  in  this  material. 

The  weight  of  silkworm  cocoons,  G.  Trentin  {lilvista.  '/.  scr.,  13  (1907), 
Xu.  !),  pp.  2()1-21j). — Attention  is  called  to  the  discrepancies  in  the  average 
weights  given  by  ditferent  authorities  for  silkworm  cocoons  of  the  same  race.  It 
is  indicated  that  these  weights  are  sometimes  stated  too  high. 

FOODS— HUMAN  NUTRITION. 

Iron  in  food  and  its  functions  in  nutrition,  II.  V.  Sherman  ( U.  8.  Dept. 
Af/r..  Ofjk-e  llrpt.  Sias.  Bui.  is.l,  pp.  S(t). — This  report  includes  a  general  discus- 
sion of  iron  in  food  and  its  functions  in  nutrition,  together  with  the  results  of  3 
metabolism  experiments  in  which  the  balance  of  income  and  outgo  of  nitrogen, 
iron,  phosphorus,  calcium,  and  magnesium  were  determined,  as  well  as  the  results 
of  2  dietary  studies  undertaken  with  special  reference  to  the  iron  content  of  the 
food  consumed.  Estiniates  are  also  given  of  the  iron  taken  per  man  per  day  in 
20  dietary  studies  made  under  the  auspices  of  this  Office  in  different  parts  of 
the  country  and  reported  in  earlier  bulletins.  The  experimental  results  obtained 
are  discussed  in  the  light  of  previous  investigations  and  the  report  as  a  whole 
constitutes  a  summary  of  data  on  iron  and  its  functions  in  food. 

According  to  the  author,  the  body  of  a  man  \Aeighing  (;0  to  70  kg.  contains  3 
to  3.5  gm.  of  iron,  the  greater  part  of  which  exists  as  a  constituent  of  the  hemo- 
globin of  the  red  blood  corpuscles,  while  much  of  the  remainder  is  contained  in 
the  chromatin  substance  of  the  cells.  "  Iron  is  probably  an  essential  constituent 
of  all  nucleo-proteids.  The  iron  compounds  of  the  body  are  therefore  very 
prominent  in  the  general  metalwlism  and  oxidative  processes  of  the  organism 
as  a  whole,  and  apparently  also  in  the  particular  activities  of  the  secreting  and 
other  specialized  cells. 

"  Notwithstanding  the  constant  and  varied  activities  of  the  iron  compounds 
in  the  body,  the  amount  of  iron  so  metabolized  as  to  be  eliminated  is  small — in 
fasting  experiments,  7  to  8  mg. ;  in  metabolism  experiments  with  restricted  diet, 
5.5  to  12.5  mg.  per  day.  Hence  the  daily  waste  of  iron  probably  amounts  to 
only  2  or  3  parts  per  1,000  of  that  contained  in  the  body.  The  small  amounts  of 
iron  katabolized  and  eliminated  are  normally  replaced  by  the  organic  iron  com- 
pounds of  the  food.  The  food-iron  is  absorbed  from  the  small  intestine,  depos- 
ited mainly  in  the  liver,  spleen,  and  bone  marrow,  and  is  finally  eliminated 
almost  entirely  through  the  intestinal  walls,  only  a  very  small  proportion  leav- 
ing the  body  by  way  of  the  kidneys. 

"Approximate  estimates  of  the  iron  contents  of  20  American  dietaries  regarded 
as  typical  show  a  minimum  of  7  mg.  ])er  man  per  day  in  the  case  of  a  negro 
family  in  Alabama  and  a  maximum  of  35  mg.  in  the  food  of  Maine  lumbermen 
at  very  active  work  combined  with  exposure  to  cold.  The  majority  of  dietaries 
furnish  11  to  1!»  mg.  of  iron  per  man  per  day.  Throughout  the  20  dietaries  the 
amounts  of  iron  run  nearly  parallel  with  the  amounts  of  protein,  the  milligrams 
of  iron  per  100  gm.  of  protein  in  the  diet  varying  only  from  a  mininunn  of  15 
to  a  maximum  of  20.  The  relation  of  iron  to  protein  is  thus  practically  the 
same  in  ordinary  mixed  diet  as  in  meat,  so  that  the  addition  of  meat  to  a 
mixed  diet  does  not  make  it  richer  in  iron  relatively  to  protein. 
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"  Increase  of  iron  in  the  tliet  witiiout  a  corresiiondin;;  increase  of  protein  is 
readily  acconiplislied  l)y  "Aie  use  of  vegetables,  fruits,  and  the  coarser  mill  prod- 
ucts of  the  cereal  grai'  s.  In  the  experimental  dietary  here  reported  the  free 
use  of  such  foods  witt.  milk  but  without  meat  or  eggs  resulted  in  an  increase 
of  .HO  per  cent  in  the  iron  content  of  the  diet,  while  the  protein,  the  fuel  value, 
and  the  cost  remained  practically  the  same  as  in  the  ordinary  mixed  diet 
obtained  under  the  same  market  conditions." 

The  distribution  of  phosphorus  in  food  materials,  Balland  {Jour.  Phanii. 
ct  Cliini.,  a.  xc/-..  23  (19(11).  .Yo.  7,  [>[>.  !)-12). — A  lirief  summary  of  results  of  a 
large  number  of  determinations  of  the  phosphorus  content  of  food  materials. 
According  to  the  author  the  phosphorus  estimated  as  P2O5  varied  from  0.65  to 
1.11  per  cent  in  commercial  wheat.  The  same  values  were  found  in  oats.  In 
maize,  millet,  barley,  rye,  and  buckwheat  the  maximum  was  about  0.8  per  cent. 
No  values  were  determined  for  unpolished  rice,  but  in  the  i)olished  material 
the  proportion  was  o.2.~>  per  cent.  Data  are  also  given  regarding  the  distribu- 
tion of  phosphorus  in  milling  i)roducts,  a  number  of  vegetable  foods,  fruits, 
meat,  cheese,  and  other  foods. 

The  distribution  of  sulphur  in  foods,  Balland  {Jour.  Plianii.  ct  ChUn..  6. 
f<er..  25  {1901).  So.  2.  iip.  19-.')1). — A  summary  of  the  results  of  determinations 
of  sulphur  in  cereals,  vegetables,  legumes,  and  fruits.  The  amount  of  sulphur 
in  wheat  ranged  from  0.027  to  0.072  per  cent.  or.  estimated  as  sulphuric  acid, 
from  0.084  to  0.222  per  cent. 

Breakfast  foods:  Their  chemical  composition,  digestibility,  and  cost, 
It.  Harcocrt  (Join:  Sov.  Cheiii.  JikIii.s..  26  (1901).  \o.  6.  itjj.  2'ti)-2J,3) . — In  addi- 
tion to  experiments  on  the  digestibility  of  breakfast  foods  when  forming  a  part 
(if  a  simple  mixed  diet,  which  have  Iieen  noted  from  another  imblication  (E.  S.  K.. 
18,  p.  400),  data  are  given  regarding  the  effects  of  cooking  oat  anrl  wheat  meals, 
rolled  oats,  and  wheat  farina  for  periods  of  2o  minutes,  2,  5,  and  8  hours. 

According  to  the  author,  the  farinas,  etc.,  "  are  more  readily  broken  down 
Ihrough  the  action  of  heat  than  the  oatmeals.  With  the  latter  there  was  only 
14.0."»  per  cent  .solids  in  the  extract  at  the  end  of  20  minutes'  cooking,  whereas 
v.ith  farina,  27.4  per  cent  was  soluble.  A  portion  of  the  extract  obtained  from 
the  wheat  boiled  for  20  minutes  was  h.vdrolyzed,  when  it  reduced  copper 
equivalent  to  2.S.85  iier  cent  of  dextrose  or  21.4(5  per  cent  of  starch.  Aftei- 
hydrolysis  a  portion  of  the  extract  taken  from  the  meal  boiled  for  8  hours 
reduced  copper  equivalent  to  37.65  per  cent  of  dextrose,  or  33.88  per  cent  of 
starch." 

The  digestibility  (jf  these  foods  when  cooked  for  20  minutes  and  for  8  hours 
was  also  studied  with  the  results  which  are  given  in  the  following  table: 

Dif/rstiltilifjl  of  rolled  oats  aiitl   irliciit   fariiid  coolccd  for  Ion;/  itml   xJiort  jicriods. 


Kind  of  food. 


Rolled  oats  (cooked  20  minutes) . . . 

Rolled  oats  (cooked  8  liours) 

Wheat  fjirina  (cooked  20  minutes). 
Wheat  faniiii  (rooked  8  hours) 


Organic 
matter. 

1  r  ilein. 

1 
I'rr  rrnt. 

Pei  rent. 

94.2 

81.. 5 

9.5.4 

84  3 

9.=).  .5 

79.3 

96. 3 

79.4 

Fat. 


Per  cent. 
92.5 
94  G 
94.9 
9,'i.6 


Carbohy 
drate."^. 


Per  rail. 
98.0 
98.3 


98  5 


"  It  is  evident  that  the  length  of  time  the  meal  was  cooked  did  not  very  mate- 
rially influence  the  percentage  amount  digested.  It  is.  of  course.  ]iossible  that 
less  energy  may  have  I)eeii  exj tended  in  digesting  that  which  was  cooked  the 
longer  time;    Itut  no  figures  could  be  procured  on  this  point." 
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Breakfast  foods,  R.  Hakcourt  {Ann.  Rpt.  Ontario  Agr.  Col.  and  Expt.  Farm, 
32  {1906),  pp.  GS-68). — The  data  reported  are  noted  above. 

The  proteid  content  of  -wheat  as  an  index  to  its  bread-making  qualities, 
A.  J.  Patten  {Rpt.  Mich.  Acad.  8ci.,  8  {1906),  pp.  75-77). — The  suiumary  of 
data  prepared  led  to  the  conclusion  that  no  hard  and  fast  rule  can  be  laid  down 
for  determining  the  bread-making  value  of  wheats  and  flours.  The  most  useful 
chemical  tests  in  the  author's  opinion  are  the  determination  of  the  total  protein 
and  the  determination  of  gliadin. 

"  Midzu  ame,"  a  new  foodstuff,  O.  von  Czadek  {ZtscJir.  Landw.  Versuchsic. 
Osterr.,  9  {1906),  A^o,  9,  pp.  891,  892). — An  analysis  is  reported  of  a  Japanese 
food  product  prepared  usually  from  rice  by  the  action  of  malt.  The  specimen 
analyzed  was  in  appearance  and  taste  not  unlike  honey. 

The  behavior  of  several  lichen  carbohydrates  in  the  human  body  and  their 
use  in  diabetes  mellitus,  E.  Poulsson  {i'psala  Liikarcfor.  Forhandl.,  n.  ser., 
11  {1906),  Sup.  XIV,  pp.  25). — The  carbohydrates  of  Cetraria  islandica  and 
Cetraria  nevalis  were  studied  and  found  to  be  similar,  consisting  in  part  of 
lichenin  or  a  similar  substance,  which  on  hydrolysis  gives  5-glycose  and  in  part 
of  hemicelluloses.  which  are  probably  anhydrids  of  S-mannose  and  5-galactose. 
IJxperiments  showed  that  about  4G  to  49  per  cent  -of  the  carbohydrates  of  a 
sort  of  bread  made  from  Iceland  moss  {Cetraria  islandica)  was  digested.  A 
similar  bread  made  from  Cetraria  nevalis  caused  such  disturbances  that  the 
experiment  had  to  be  discontinued. 

Use  of  fruit  as  food,  C.  F.  Langworthy  {L.  H.  Dept.  Agr.,  Farmers'  Bui. 
293,  pp.  38.  fig.  1). — A  revision  and  extension  of  an  article  of  similar  title  pre- 
viously noted  (E.  S.  R.,  18,  p.  259).  The  table  of  composition  of  fruit  and  fruit 
l>roducts  has  been  materially  extended,  and  considerable  new  matter  has  been  in- 
corporated in  the  text.  The  principal  topics  discussed  are  the  wild  and  cultivated 
fruits,  market  conditions  and  fruit  supply,  composition,  color  and  flavor  of 
fruits,  ripening  and  its  effect  on  composition,  digestibility  of  fruit,  cooking  and 
its  effects  on  fruit,  jolly  making,  handling  and  storing  fruit,  and  the  hygiene 
of  fruit. 

\  summary  of  statistical  data  regarding  the  present  state  of  the  fruit  industry 
in  the  (Inited  States  shows  that  there  has  been  a  decided  gain  both  as  regards 
fresh  and  preserved  fruits,  and  there  are  reasons  for  believing  that  even  the 
present  development  represents  only  a  beginning.  "  This  being  the  case,  it  is 
easy  to  understand  why  the  agricultural  experiment  stations  have  devoted  s(j 
much  of  their  time  to  the  study  of  fruit  products,  the  marketing  of  fruit,  and 
related  problems,  and  why  the  place  of  fruit  and  fruit  products  in  the  diet  and 
their  value  as  food  should  be  regarded  as  an  important  subject  for  investigation." 

Banana  fl^our,  C.  Drieberg,  {Queensland  Agr.  .Jour.,  18  {1907),  No.  1,  pp. 
2.5-28). — A  sunnnary  of. data  from  the  Ceylon  Tropical  Agriculturist  in  which 
statistics  of  the  commercial  value  of  banana  flour,  the  possible  yield,  different 
methods  of  manufacture,  and  similar  topics  arc  summarized. 

In  the  author's  opinion  there  is  no  great  future  for  this  industry,  as  the 
prices  at  which  banana  flour  can  be  sold  are  not  ])rofitable.  lie  believes  that  it 
has  a  marked  value  in  infant  and  invalid  dietetics,  though  it  "  is  at  a  decided 
disadvantage  when  competing  with  cereal  flours,  which  are  much  more  cheaply 
produced." 

Fruit  juice  statistics,  1906  {Ztsclir.  Untersuch.  Nahr.  u.  Genussmtl:,  12  {1906), 
No.  12.  pp.  721.  722). — A  summary  of  data  regarding  the  character  of  commer- 
cial fruit  juice  for  the  year  19(l()  made  up  of  articles  on  raspberry  juice,  by  P. 
Buttenberg,  H.  Hempel,  A.  Friedrich.  and  IT.  Liihrig;  on  lilueberry.  cherry,  cur- 
rant, gooseberry,  raspberry,  and  blackljerry  juice,  by  E.  Thamm  and  A.  Segin ; 
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on  raspberry,  strawberry,  currant,  and  eberry  juices  and  sii'ups,  and  on  lemon 
and  apple  juice,  by  A.  Juckenack,  G.  Biittner,  and  H.  Prause ;  and  on  rasp- 
berry, cherry,  currant,  bluelierry,  and  strawberry  juice,  by  E.  Baier  and  P. 
Hasse. 

Judging  the  quality  of  raspberry  jam,  H.  Kober  (Ztschr.  Offentl.  Chein., 
12  (1906),  No.  20,  pp.  3.95-J.9S).— Samples  of  raspberry  jam  made  under  the 
author's  supervision  were  analyzed,  and  in  his  opinion  it  is  not  possible  to  fix 
upon  maximum  and  mininunn  figures  for  the  propoi-tion  of  insoluble  material  in 
such  goods,  since  there  is  no  uniformity  among  manufacturers  regarding  the 
proportion  (if  lierries  and  sugar  used  and  the  degi-ee  of  cooking. 

Blueberry  juice  and  the  reaction  which  it  shows  under  given  conditions, 
W.  Plahl  {Ztschr.  JJntersuch.  Kahr.  u.  Geniissintl,  13  {1901),  l<!o.  1,  pp.  l-J). — 
Blueberry  juice,  when  treated  with  lead  acetate,  gave,  after  the  removal  of  the 
lead,  proper  filtration,  and  concentration,  a  blue  color  when  heated  with  hydro- 
chloric acid  and  alcohol.  The  juice  of  a  number  of  other  species  of  vacciniuni 
also  gave  this  reaction,  and  the  author  believes  that  it  is  due  to  the  presence  of 
a  glucosid.  but  further  investigations  are  needed  to  prove  this.  The  color  reac- 
tion could  not  be  obtained  with  the  jiiice  of  clierries.  grapes,  elderberries,  and 
currants.  Data  are  also  given  regarding  the  composition  of  commercial  blue- 
berry juice. 

The  food  and  medicinal  value  of  ice  cream,  .7.  A.  Wesener  {Amer.  Food 
Jour.,  2  (1907),  Xo.  2,  pp.  .31-33). — A  paper  with  discussion  in  which  the  nutri- 
tive value  of  ice  ci-eani,  the  comparative  merits  of  pasteurized  and  sterilized 
milk  for  ice-cre.am  making,  and  other  questions  are  considered. 

Buttermilk  as  a  food  and  remedial  agent,  W.  Gerassixiovvitsch  {Vrac)i 
[St.  I'etersh.],  J  {1906).  pij.  .'jIS-.-jSI,  606-608 ;  ahs.  in  Ztschr.  I  utcrsuch.  Sahr. 
It.  Ocinis.smtL,  13  (1907).  Xo.  1.  p  3Ji). — On  the  basis  of  observations  with  sick 
and  healthy  children,  the  author  concludes  that  buttermilk  obtained  from  sour 
cream  is  valuable  as  a  food  and  remedial  agent,  but  is  not  eipial  to  woman's  milk. 

Analyses  of  Spanish  paprika,  A.  G.  Stillwell  (Jour.  Aiiicr.  Chciii.  .S'oc. 
:as'  {191)6),  \o.  11,  pp.  1603-160-1). — Standards  are  proposed  for  pure  pepper 
(sweet)  of  high  grade,  for  second  grades  containing  some  seeds,  and  for  the 
lowest  grade  pepiiers  containing  practically  nothing  but  seeds  and  stems.  Olive 
oil  is  added  to  heighten  the  color  of  red  peppers,  and  on  this  account  the  author 
considers  that  some  of  the  samples  whicli  he  examined  containing  more  than  12 
jier  cent  total  ether  extract  should  be  looked  upon  as  suspicious. 

Concerning  the  fruit  of  Capsicum  annuum,  A.  Xesti.ek  (Ztschr.  T'lilcrsiicli. 
yahr.  II.  Geniissnitl..  11  {  1906).  Jo.  11,  pp.  661-666,  pJ.  1). — Studies  are  reported 
of  the  crystals  found  in  the  secretory  ducts  and  of  the  proteid  .-ind  calcium 
oxalate  crystals  found  in  Ca/isiciim  auniium. 

According  to  the  author,  the  paprika  plant  is  rich  in  calcium  oxalate,  the  suit- 
stance  being  found  in  i-onsideralile  quantity  even  in  the  cotyledons  of  the  young 
jtlant. 

Studies  in  experimental  alcoholism,  R.  Hunt  (Piih.  Health  iind  Mar.  Hosp. 
i<crr.  I  .  aV..  Hi/!/.  JaiIi.  Bill.  33,  pi).  .'i3). — From  an  extended  series  of  experiments 
with  small  animals  the  author  concludes  that  in  some  respects  "  the  action  of 
alcohol  as  a  food  is  different  from  that  of  carbohydrates,  and  .  .  .  that  in  all 
jtrobability  certain  physiological  processes  in  '  moderate  drinkers  "  are  dis- 
tinctly different  from  those  in  abstainers."  It  was  found  thjit  animals  to 
which  alcohol  had  I)een  administered  for  some  time  in  doses  far  too  small  to 
cause  symptoms  of  intoxication  or  anatomical  lesions  which  could  be  detected  b.v 
present  methods  acquired  an  increased  susceptibility  to  a  definite  poison, 
acetonitrile. 
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"  It  is  believed  that  these  experiments  affoi'd  clear  experimental  evidence  for 
the  vlev\'  that  extremely  moderate  amounts  of  alcohol  may  cause  distinct  changes 
in  certain  physiological  functions  and  that  these  changes  may,  under  certain 
circumstances,  he  injurious  to  the  body." 

Kesearches  on  the  nitrogenous  constituents  of  malt  which  are  soluble  in 
cold  water,  and  are  not  coagulated  on  boiling  {2'raiis.  Guinness  Research 
Lab..  1  (1H06),  [it.  2,  pp.  1U7-2S3). — A  nun)ber  of  papers  on  various  questions 
concerning  the  nitrogenous  constituents  of  malt  are  reported  and  discussed,  the 
Investigations  as  a  whole  having  relation  to  the  use  of  malt  in  brewing. 

The  excretion  of  boric  acid  from  the  human  body,  M.  W.  Wiley  {Jour.  Biol. 
Chcin.,  o  {1007),  No.  1,  pp.  11-lD). — From  the  author's  invesUgations  on  borax, 
some  of  which  have  been  reported  in  full  (E".  S.  11..  10.  p.  182),  the  general  con- 
clusion is  reached  that  "  the  total  quantity  of  boric  acid  excreted  in  the  feces 
and  perspiration  is  not  much  if  any  over  3  per  cent  of  that  administered  during 
the  ordinary  period  of  observation.  It  is  evident,  therefore,  that  even  includ- 
ing these  quantities  with  those  which  are  excreted  in  the  urine  not  over  8"* 
per  cent  of  the  total  amount  of  boric  acid  exhibited  in  these  experiments  is  in 
the  three  excretions  mentioned." 

The  possibilities  of  the  excretion  of  borax  in  niilic  were  studied  with  nursing 
women.  The  data  obtained  indicate  that  "  appreciable  quantities  of  boric  acid 
administered  to  the  mother  are  found  in  the  lacteal  secretion.  The  quantity  is 
quite  variable  and  increases  or  decreases  without  much  relation  to  the  exact 
date  of  administration  of  the  preservative.  It  is  evident  that  the  residue  of 
boric  acid  which  is  stored  in  the  body  may  at  any  time  be  expected  to  ai)pear 
in  the  milk.  Properly  this  investigation  should  have  been  comi)leted  by  a  study 
of  the  animal  body  itself  after  the  administration  of  I)oric  acid  for  a  certain 
period  to  determine  in  what  organs  the  part  which  escapes  excretion  is  prin- 
cipally stored.  Theoretically,  from  the  results  of  the  metabolic  experiments,  a 
large  part  of  it  would  be  found  iii  the  bones,  or  other  phosphatic  tissues,  since 
it  was  seen  that  tlie  administration  of  the  l)oric  acid  largely  increased  the 
excretion  of  phosphorus.  It  is  our  intention  in  the  near  future  to  complete  the 
experiment  by  feeding  animals  borax  or  boric  acid  for  a  period  and  then  examin- 
ing their  bodies  to  determine  the  (juantity  of  borax  stored  and  its  distribution." 

Formic  acid  as  a  preservative,  G.  Lebiun  (Chen).  Ztc/.,  30  (1906),  Ao.  8i.  pp. 
UiOU-UH I ) . — strong  acetic  acid  is  known  to  l)e  harmful.  From  experimental 
data  the  conclusion  was  drawn  tliat  if  used  as  .-i  preservative  formic  acid  may 
be  considered  as  twice  as  active  physiologically  as  acetic  acid. 

The  rational  feeding  of  the  aged,  L.  Landouzy  (Presse  Mvd.  [Paris],  1907, 
\o.  .7,  pp.  33-3')). — A  French  law,  enacted  in  1905,  provides  for  the  assistance 
of  septuagenarians  and  the  author  discusses  the  subject  of  the  preparation  of 
a  rational  and  adequate  diet  under  the  provisions  of  the  law.  According  to  his 
estimates,  a  man  70  years  old  and  weighing  from  (>0  to  70  kg.  requires  per  day 
about  47  gm.  protein,  .53  gm.  fat.  2.59  gm.  carbohydrates,  and  20  gm.  of  alcohol, 
supplied  in  a  quarter  of  a  liter  of  wine,  the  total  fuel  value  of  the  diet  l»eing 
about  1,950  calories.  In  order  that  the  menus  may  be  readily  varied  and 
remain  equivalent  in  nutritive  value,  data  are  given  regarding  the  (piantities  of 
different  food  materials  calculated  to  be  equivalent  in  nutritive  vn]u(\ 

Some  common  errors  in  the  diet  and  general  hygiene  of  children,  A.  F. 
VoELCKER  {Biit.  Mc(L  -lour.,  mm'.  \i>.  2'i0'i.  pp.  ISl-lS.')). — Diet,  feeding,  cloth- 
ing, ventilation,  exercise,  and  similar  (|uestions  are  discussed.'  The  author 
makes  a  plea  for  l)reast  feeding  in  hospitals,  when  p()ssil)le.  as  ()p[)osed  to  arti- 
ficial feeding. 
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Improper  feeding  of  Cardiff  children  {Brit.  Mcil.  Join:.  19(11.  Xo.  2JfO.'f.  pp. 
226,  227). — A  suiuiuary  of  a  paper  by  Walt'ord  in  which  the  conclusion  is 
reached  that  pupils  in  the  elementary  schools  in  Cardiff.  Wales,  suffer  from 
improper  rather  than  insufficient  food.  The  importance  of  a  controlled  niillc 
supply  and  other  hygienic  features  are  discussed  with  reference  t  >  the  feeding 
of  school  children. 

Experiments  on  nutrition:  balance  of  income  and  outgo  of  nitrogen  and 
sodium  chlorid,  M.  Letulle  and  Mlle.  M.  Pompilian  (Voiiipt.  Rend.  Acad.  Sci. 
[Paris].  I'l.]  (l!l()6).  No.  26,  pp.  1188-1191.  ^f/.v.  4).— Brief  statements  are  made 
regarding  the  experiments  on  the  income  and  outgo  of  nitrogen  and  sodium 
chlorid  made  with  the  respiration  calorimeter  previously  described  (E.  S.  R., 
18,  p.  902).  In  general,  the  quantities  of  both  substances  eliminated  were 
found  to  vary  with  the  individual  characteristics  of  the  subject,  but  eiiuilibrium 
was  possible  under  proper  conditions.  During  fasting  the  excretion  of  nitrogen 
diminishes.  When  food  is  taken  after  fasting  the  tissues  undergo  repair. 
Nitrogen  and  chlorin  equilibrium  are  reached  after  oscillations  in  the  excretion. 

The  influence  of  flesh  eating  on  endurance,  1.  Fisher  {Separate  from  Yale 
Med.  Jour.,  1901.  Mar.,  pp.  16). — Endurance  tests  were  made  with  flesh  eaters 
and  flesh  abstainers,  which,  in  the  absence  of  more  satisfactory  mechanical 
methods  of  measurement,  included  holding  the  arms  horizontally  as  long  as 
possible,  deep  knee  bending,  and  leg  raising  by  the  subject  lying  (ui  his  back. 
The  results  re]K)rted.  according  to  the  author,  "would  indicate  that  the  users 
of  low-proteid  and  the  nontlesh  dietaries  have  far  greater  endurance  than  those 
who  are  accustomed  to  the  ordinary  American  diet." 

"  Of  the  three  groups  compared,  the  large  flesh  eaters  showed  far  less  endur- 
ance than  the  abstainers,  even  when  the  latter  were  leading  a  sedentary  life. 
...  It  is  possible  that  the  superiorit.v  of  the  al>stainers  is  due  to  the  absence 
of  flesh  foods  or  to  the  use  of  a  similar  aninnnt  of  proteid.  or  to  both  as  well 
as  to  the  abstention  from  tea,  coffee,  and  condiments." 

With  14  flesh  abstainers  the  average  daily  nitrogen  excretion  ranged  from 
0.00."  to  O.l.")  gm.  per  kilogram  )>ody  weight. 

The  factors  of  safety  in  animal  structure  and  animal  economy,  S.  .1.  Melt- 
ZER  {Jour.  Amcr.  Med.  Assoc,  1/8  {1901),  No.  8.  pp.  655-66.'i;  Science,  n.  ser., 
25  {1901),  No.  639,  pp.  //8i-498).— Engines,  bridges,  etc.,  are  ordinarily  con- 
structed so  that  they  possess  a  strength  or  capacity  in  excess  of  the  usual  or 
average  demands  made  upon  them,  and  the  author  has  summarized  and  discussed 
a  large  amount  of  physiological  and  other  data  to  determine  whether  similarly 
the  human  bod.v  possesses  factors  of  safety,  the  question  as  a  whole  being 
considered  especially  in  its  relation  to  food  requirements  and  the  possible  effect 
of  an  excess  of  proteid  foods.  With  the  possible  exception  of  the  reproductive 
organs  and  ner^e  gangli;'.,  t!ie  author  concludes  that  the  body  is  well  provided 
with  factors  of  safety. 

"  All  organs  of  the  body  are  built  on  the  plan  of  superabundance  of  structures 
and  energy.  Of  the  supplies  of  energy  to  the  animal  we  see  that  oxygen  is 
luxuriously  supplied.  The  supply  of  carbohydrates  and  fats  is  apparently 
large  enough  even  to  keep  up  a  steady  luxurious  surplus.  For  the  supply  of 
proteid  we  find  in  the  actual  conditions  of  life  that  man  and  beast,  if  they 
can  afford,  provide  themselves  with  (luantities  which  physiological  chemists 
call  liberal.  This  may  or  may  not  be  the  (piantity  which  nature  requires  and 
approves  of.  Experiments  have  shown  that  a  number  of  men  subsisted  on  the 
half  of  such  quantities.  This  latter  might  be  an  indispensable  minimum,  just 
as  there  is  an  indis])ensable  mininuim  for  all  other  luxuriously  endowed  pro- 
visions of  the  animal  organism,  and  the  liberal  ingestion  of  proteid  might  be 
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.•mother  instance  of  the  principle  of  abundance  ruling  the  structures  and  ener- 
gies of  the  animal  body.  There  is.  however,  a  theory  that  in  just  this  single 
instance  the  minimum  is  meant  by  nature  to  be  also  the  optimum.  But  it  is 
a  theory  for  the  support  of  which  there  is  not  a  single  fact.  On  the  contrary, 
some  facts  seem  to  indicate  that  nature  meant  diffip^i-ently.  Such  facts  are. 
for  instance,  the  abundance  of  proteolytic  enzyms  in  the  digestive  canal  and  the 
great  capacity  of  the  canal  for  absorption  of  proteids.  Such  luxurious  pro- 
vision for  digestion  and  absorption  of  proteids  is  fair  evidence  that  nature 
expects  the  organism  to  make  liberal  use  of  them.  Then  there  is  a  fact  that 
proteid  material  is  stored  away  for  iise  in  emergencies,  just  as  carbohydrates 
and  fats  are  stored  away.  .  .  .  The  storing  away  of  proteid,  like  the  storing 
away  of  glycogen  and  fat,  for  use  in-  expected  and  unexpected  exceptional 
conditions,  is  exactly  like  the  superabundance  of  tissue  in  an  organ  of  an 
animal,  or  like  an  extra  beam  in  the  support  of  a  building  or  a  bridge — a 
factor  of  safety." 

The  author  believes,  therefore,  that  "  with  regard  to  the  function  of  supply 
of  tissue  and  energy  by  means  of  proteid  food  nature  meant  it  should  be  gov- 
erned by  the  same  principle  of  affluence  which  governs  the  entire  construction 
of  the  animal  for  the  safety  of  its  life  and  the  perpetuation  of  its  species." 

Concerning  the  extractives  of  muscle.  VI,  The  identity  of  ignotin  and 
carnosin,  W.  Gulewitsch  {ZtficJii:  Physiol.  Chcm.,  50  (1906),  No.  2-3,  pp. 
20Jf-20S). — The  investigations  reported  showed  the  identity  of  ignotin  and  car- 
nosin, and  according  to  the  author  the  name  of  "  ignotin  "  should  be  dropped. 

Protein  metaholism  when  carbohydrates  are  taken,  J.  E.  Johansson  and 
W.  IIellgren  (I  ]t.'<al(i  LakdicfOr.  ForlKtiidl..  ii.  so:.  11  (1906);  *S'»/<.  VII,  pp. 
9). — Experiments  with  a  man  who  was  engaged  in  light  muscular  work  showed 
that  neither  carbohydrates  nor  fat,  when  added  to  the  diet,  diminished  the 
excretion  of  nitrogen.  On  the  other  hand,  if  the  protein  consumption  was 
increased  an  increase  in  nitrogen  was  noted  in  2  hours. 

On  the  excretion  of  nitrogen,  creatinin,  and  uric  acid  in  fever,  J.  B. 
Ieathes  {Join:  I'hiisiol.,  3'>,  ]9<n).  So.  3,  pp.  205-21.'f,  figs.  2). — In  the  experi- 
ments reported,  the  increased  nitrogen  metabolism  which  was  observed  accom- 
panying fever,  "  was  found  to  involve  an  increased  output  of  both  creatinin  and 
uric  acid,  as  well  as  of  total  nitrogen.  But  the  increased  output  was  most 
marked  in  the  case  of  uric  acid  and  least  marked  in  the  case  of  creatinin." 

On  the  elimination  of  sulphocyanates  from  the  blood,  and  their  supposed 
formation  in  the  salivary  glands,  D.  H.  de  Souza  {Jonr.  I'liijsioL,  3't  {1907), 
\().  '/.  i)p.  332-3.'i5). — According  to  the  author's  investigations,  "sulphocyanates 
in  tlie  food  are  readily  absorbed  and  remain  as  such  in  the  body  for  a  consider- 
al)le  time.  .  .  . 

"In  only  one  doubtful  case  |<^f  the  experiments  reported],  then,  was  there 
anything  to  show  that  sulphocyanates  are  formed  in  the  salivary  glands.  In 
fact  the  evidence  leads  one  to  conclude  that  this  substance  is  not  a  specific 
secretion  of  the  salivary  glands,  but  merely  a  waste  product  in  the  blood  which 
is  turned  out  by  the  salivary  and  other  glands,  together  with  and  in  a  propor- 
tional concentration  to  the  other  salts  of  the  secretions." 

Draft  of  a  model  State  pure  food  and  drug  law,  j\I.  N.  Kline  (Amct:.  Jour. 
Pliann.,  7,9  {1907),  No.  2,  p().  7.'/-7S). — This  draft  of  a  pure  food  and  drug  law 
was  suggested  by  the  chairman  of  the  committee  on  legislation  of  the  National 
Wholesale  Druggists'  Association. 

Food  inspection  decisions,  H.  W.  Wiley,  F.  L.  Dunlap,  and  G.  F.  McCabe 
(r.  N.  licpi.  A<ir..  Food  Insii.  Decisions  09.  pp.  3:  70-72,  pp.  .'/ ;  73.  pp.  2). — The 
topics  covered  by  these  decisions  are  the  inspection  of  food  and  drugs  and  the 
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identification  of  inspectors,  the  abuse  of  the  guaranty  for  advertising  purposes, 
tlie  labeling  of  succotash,  the  use  of  guaranties  and  serial  numbers  thereof,  and 
the  interstate  transportation  of  imported  meats  and  meat  food  products. 

According  to  the  decision  rendered  as  to  succotash,  this  word,  if  used  without 
qualification,  is  understood  to  imply  that  the  product  designated  is  composed  of 
green  sweet  corn  and  green  I)eans.  If  soaked  beans  or  soaked  corn  are  used 
the  fact  must  be  declared  in  the  proper  manner. 

ANIMAL  PRODUCTION. 

Protein  in  vetch  hay,  A.  L.  Kmsely  {Oregon  Sta.  Rpt.  1905,  pp.  59-65). — 
Continuing  earlier  work  (E.  S.  R.,  16,  p.  801),  the  protein  content  of  vetch  was 
studied,  the  work  extending  over  .3  years.  Samples  were  cut  at  the  proper 
stage  for  hay  making,  cured,  and  analyzed.  The  average  results  are  summarized 
in  the  table  which  follows: 

Protein  content  of  reteh  linp,  water-free  )n<iteri(il. 


Year. 


Sample  taken  1903 
Sample  taken  1904 
Sample  taken  1905 


Number  of 
analy.ses. 


10 
80 
152 


Maximum 
protein 
found. 


Per  cent. 
21.31 
23. 31 
25.52 


Minimum 
protein 
found. 


Per  cent. 
14.63 
12. 19 
9.65 


These  results  show  that  there  has  been,  thus  far,  a  steady  increase  in  the  per- 
centage of  protein  in  the  vetch  hay.  Two  or  3  samples  of  this  year's  crop 
ran  extremely  low  in  protein,  while  many  samples  contained  over  20  and  a  few. 
more  than  2.5  per  cent  protein.  All  determinations  were  made  either  in  duiili- 
eate  or  triplicate,  corrections  being  made  accoi'ding  to  blank  determinations. 

Early  work  of  the  station  on  the  digestibility  of  vetch  hay  is  cited  (E.  S.  It.. 
17,  p.  m). 

Relative  values  of  feeding  stuffs,  H.  P.  Armsby  {Pcnn-'iiitvania  St<i.  Bill.  11, 
rer.  cd.,  pp.  16). — The  results  reported  for  clover  liay  in  tlie  first  edition  of  the 
l)ulletin  (E.  S.  R.,  17.  p.  380)  were  suspected  of  being  too  low.  a  suspicion 
which  later  experiments  confirmed.  This  i-evision  contains  the  corrected 
results. 

Prickly  pear  and  other  cacti  as  food  for  stock,  II,  D.  Gkiffiths  and  R.  F. 
Hare  (New  Me.vico  Sta.  Bill.  60,  pp.  135,  pis.  7,  figs.  2,  folding  tables  7). — This 
bulletin  reports  187  proximate  analyses  and  20  ash  analyses  of  samples  of 
different  sorts  of  cacti  collected  from  central  Texas  to  California  and  south- 
ward to  the  central  plateau  of  JNIexico. 

In  general  the  analyses  show  that  the  cacti  may  be  said  to  compare  favorably 
with  ordinary  green  foddei's  and  root  crops.  The  apparently  liigh  protein  and 
fat  content  in  the  fruit  of  some  species  is  due,  as  the  authors  point  out,  to  the 
large  proportion  of  these  nutrients  found  in  the  seed.  As  the  seeds  are  sur- 
rounded by  a  dense  layer  of  indigestible  tissue,  the  high  values  for  protein  and 
fat  are  misleading.  '*  Tlu=  analyses  sliow  that  the  fodder  value  of  the  fruit  (if 
cholla  (Opiintia  fiilgida)  ;ind  related  species  investigated  is  little  more  tliTiii  that 
of  the  stems." 

"  There  are  many  points  of  si)ecial  interest  in  connection  with  the  ash  analyses, 
especially  the  high  content  of  potash,  magnesium,  and  calcium.  Although  the 
cane  cacti  show  a  relatively  higher  food  value,  practical  considerations  relating 
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to  growth  niul  ease  of  propaj^ration  render  them  of  less  vahie  than  the  prickly 
I)ear,  except  in  certain  limited  localities  where  they  are  especially  abundant." 

The  bulletin  contains  a  brief  summary  of  literature  regarding  the  feeding 
value  of  cacti  and  a  general  discu'ssion  of  the  importance  of  these  plants  as 
feeding  stuffs  in  arid  regions. 

Concentrated  feeding  stuffs,  .J.  I'.  Street,  ,J.  W.  Kellogg,  and  V.  J.  Cae- 
UERRY  (\cir  ■Icrxcii  Stas.  Bui.  llil.  iip.  ',<;). — ITnder  the  State  feeding-stuff  law 
471  samples  were  analyzed,  of  which  804  belonged  to  the  class  that  required  a 
guarantee. 

The  goods  analyzed  included  cotton-seed  meal,  linseed  meal,  gluten  meal 
and  feed,  corn  bran  and  similar  goods,  hominy  meal  and  feed,  distillers'  grains, 
malt  sprouts,  dried  brewers'  grains,  molasses  feeds,  proprietary  mixed  feeds, 
alfalfa  meal,  barley  feed,  curled  cocoanut  fiber,  dried  beet  pulp,  beef  biscuit, 
proprietary  poultry  feeds,  meat  meal,  beef  scraps  and  similar  goods,  wheat  bran, 
feeding  flour,  wheat  middlings,  wheat  feed,  ground  wheat,  wheat  and  rye 
bran,  rye  bran,  rye  feed,  rye  middlings,  ground  rye,  corn  meal,  corn  and  cob 
meal,  ground  oats,  ground  corn  and  oats,  ground  mixed  grains,  buckwheat  mid- 
dlings, buckwheat  bran,  and  buckwheat  feed. 

"Of  the  IGO  different  brands  of  feed  received,  and  whicli  should  have  been 
guaranteed,  2  failed  to  meet  this  requirement. 

"  Of  the  304  samples  whicli  were  guaranteed,  77  were  deficient,  53  of  these 
being  low  in  protein. 

"  Of  the  107  samples  which  did  not  require  a  guarantee,  all  were  pure  prod- 
ucts, but  the  wheat  brans  and  feeding  flours  were.below  normal  quality  :  one 
sample  each  of  wheat  middlings,  rye  middlings  and  rye  bran  were  misbranded. 

"  No  direct  adulteration  is  reported,  but  the  inferiority  of  cotton-seed  meal 
this  year,  and  the  poor  quality  of  certain  molasses  grains  and  alfalfa  meals, 
are  worthy  of  notice. 

"Certain  feeds  of  good  <)nality  still  liear  guarantees  higher  tlian  their  com- 
]iosition  warrants. 

"The  variability  in  composition  of  certain  high-grade  feeds  and  the  absence 
of  a  corresponding  variation  in  selling  price  demands  that  a  strict  regard  must 
be  given  to  the  prices  asked,  as  well  as  to  the  amount  of  nutrients  guaranteed. 

"The  cheai)est  protein  feeds  this  year  were  buckwheat  middlings,  mali: 
sprouts,  dried  lu'ewers'  grains,  high-grade  distillers'  grains,  and  cotton-seed 
meal." 

Analyses  of  feeding  stuffs  and  mineral  and  spring  waters,  A.  L.  Knisely 
(Orcyoii  fSta.  Rpt.  lUO.j,  in>.  60-l.i). — Analj-ses  are  reported  of  western  wild 
oats  {Avena  fatua)  at  different  stages  of  growth,  alfalfa,  blue  clover  (Mclilottis 
cocrulea),  mill  feed,  oat  chop,  dairy  chop,  gluten  feed,  wheat  bran,  prepared 
cattle  food,  and  several  varieties  of  barley.  A  number  of  mineral  and  spring 
waters  were  also  analyzed.  The  percentage  composition  of  wild  oats  in 
proper  condition  for  hay  making  was  water  (51.11,  protein  ^.72,  fat  (ether 
extract)  1.58,  nitrogen-free  extract  22.G1,  crude  fiber  0.20,  and  ash  2.78  per  cent. 
The  percentage  composition  of  blue  clover  was  water  11.03,  protein  19.17.  fat 
2.07,  nitrogen-free  extract  3G.71,  crude  fiber  22.44,  and  ash  7.98  per  cent. 

Judged  by  the  analytical  data.  "  wild  oats  are  considerably  richer  than  aver- 
age timothy  hay,  nearly  as  rich  as  Kentucky  blue  grass  or  redtop,  and  compar.^' 
favorably  with  orchard  grass  and  ordinary  oat  hay.  .  .  .  The  so-called  blue 
clover  is  a  plant  exceedingly  rich  in  protein." 

Grape  marc  and  its  utilization  for  feeding  farm  animals,  E.  Bertain- 
CHANi)  (Bill.  Dir.  Afjr.  ct  Com.  [Tunis],  10  (IDOG),  No.  .'/,  pp.  527-.T2.')).— Analy- 
ses are  reported  of  different  sorts  of  grape  marc  and  its  value  as  a  feeding 
stuff  is  favorably  spoken  of. 
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utilization  of  grape  by-products:  Dried  grape  marc,  L.  Roos  {Prog.  Agr. 
ct  Vit.  (Ed.  VEst).  2S  {I'JOl).  Xo.  7.  pp.  107-200).— A  summary  of  data  ou  the 
feeding  value  of  grape  marr.     Analytical  and  other  data  are  quoted. 

Tests  of  the  relative  feeding  value  of  dried  beet  chips,_"  sugar  chips," 
and  dried  beet  leaves  carried  on  with  steers  and  sheep,  W.  Schneidkwind 
(Landw.  Wchnsclir.  Sachseii.,  8  (J906).  Xo.  -11.  pp.  .'lOd-'/lO). — The  data  sum- 
marized regarding  the  feeding  value  of  dried  beet  chips,  dried  "  sugar  chips,"  and 
dried  beet  tops  in  tests  with  steers  and  sheep  indicate  that  the  dried  beet  forage 
is  the  least  economical  and  the  "  sugar  chips  "  the  most  economical  of  these  feed- 
ing stuffs. 

The  digestibility  of  rice  feed  meal  rich  in  fat,  O.  Kellner  and  L.  Lepoutre 
{Laiidic.  Vers.  Stat..  U.J  {1901).  Xo.  5-6,  pp.  .i63-J,65).— In  experiments  with 
sheep  it  was  found  that  rice  meal  rich  iu  fat  had  the  following  coefficients  of 
digestibility:  Dry  matter  70.2,  protein  64.4,  fat  82.9,  nitrogen-free  extract  81.8, 
and  crude  fiber  24  per  cent. 

Additional  information  concerning  the  feeding  stuff  control  law,  A.  Goss 
and  W.  .7.  .Jones,  .Jr.  {Indiana  Sta.  Circ.  7,  pp.  I'l.) — This  circular,  which  supple- 
ments a  previous  publication  (E.  S.  R.,  18,  p.  lUTo),  gives  information  of  interest 
especially  to  manufacturers  and  dealers  regarding  the  proper  way  to  make  a 
declaration  respecting  a  feed,  the  use  of  labels  and  tags,  and  similar  matters. 

Stock  feeding,  J.  Michels  {South  Carolina  Sta.  Bid.  128,  pp.  2-},  fig.  1). — 
A  general  discussion  of  the  principles  and  practice  of  the  feeding  of  dairy  cattle, 
pig  feeding,  and  silos  and  silage  with  special  reference  to  local  conditions. 

Experiments  in  animal  nutrition,  W.  P.  Gamble  {Ann.  Rpt.  Ontario  Agr. 
Col.  and  Expt.  Farm.  32  {1006).  pp.  7-'f-87). — A  summary  and  discussion  of 
animal  feeding  precedes  a  report  of  the  results  of  experiments  with  sheep  and 
steers  on  the  digestibility  of  a  number  of  feeding  stuffs,  particularly  of  the  by- 
products of  tlour  and  cereal  meals.  The  average  results  which  were  obtained 
follow  : 

Average  digestibilitg  of  a  numher  of  feeding  stuffs. 


Kind  dl"  feeding  stuff. 


Oat  hulls 

Oat  dust,  average  2  trials. . . 

Oat  dust 

Com  meal,  average  2  trials. 

Corn  bran 

Clover  hay 

North  feed 

Mill  feed 

Green  corn  fodder 

Field  cured  corn 

Corn  silage 

Oat  straw 

M i.xed  chop 

Brewers'  grains 

Barley  dust,  average  2  trials 

Ground  oats 

Dried  molasses  beet  pulp. . . 

Wheat  bran 

Pea  bran,  average  2  trials . . 


Kind  of 
animal. 


Protein.       Fat. 


Steer  . . . 
Sheep  . . 
Steers  . . 
Steers  . . 
Steers  . . 
Sheep  . . 
Steers  . . 
Steers  . . 
Steers  . . 
Steers  . . 
Steers  . . 
Steers  .. 
Steers  . . 
Steers  . . 
Steers  . . 
Steers  . . 
Steers  . . 
Steers  . . 
Sheep  . . 


Per  cent. 
51.39 
68. 1.5 
64.90 
80. 63 
52.  21 
70.08 
73.02 
55.  26 
68.25 
35. 89 
55. 81 
36.81 
73. 27 
77.34 
60. 15 
66.83 
65. 59 
75.18 
66. 15 


Per  cent. 
92.13 
79.01 
73.51 
92.60 
67.17 
52. 32 
91.23 
66.95 
85.31 
83.85 
61.69 
74.99 
49.63 
95. 28 
73.36 
97. 20 
9.45 
66.47 
80.89 


Nitrogen-     ^      , 
f'--^  fiber 


Per  cent. 
83. 81 
69. 51 
61. 07 
88.72 
68.19 
66.43 
79.21 
72.28 
78.59 
85.85 
71.88 
70. 27 
69.44 
72.88 
54. 64 
81.09 
78.56 
74.96 
77.60 


Per  cent. 
59. 10 
«  34. 43 
30.14 
89.26 
25.75 
31.19 
72. 04 
48.99 
87. 12 
71.29 
74. 25 
41.73 
51.04 
52. 98 
37.24 
53. 22 
86.03 
56.  75 
68.17 


"  One  test  only. 


The  feeding  value  of  beet  pulp  is  discussed  at  length  and  data  from  a  variety 
of  sources  summarized.  Analyses  of  fermented  and  unferinented  beet  pulp  and 
the  whole  beet  are  reported,  as  well  as  analyses  of  a  number  of  commercial 
feeding  stuffs,  including  among  other  materials  ground  barley,  wild  oats,  crushed 
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peas,  pea  meal,  malt  combings,  ground  screen iugf<,  and  mixed  feeds.     The  need 
of  a  Canadian  feeding-stuff  law  is  pointed  out. 

Fattening-  steers  for  export,  G.  E.  Day  (Ann.  Rpt.  Ontario  Agr.  Col.  and 
Expt.  Farm,  32  (1906),  i)p.  15S-163)  .—Two  lots  of  11  steers  each  and  one  lot 
of  7  steers  were  used  to  test  the  relative  merits  of  long  and  short  feeding 
periods.  The  ration  in  every  case  consisted  of  mixed  grain  with  hay,  silage,  and 
roots. 

On  a  heavy  grain  ration,  on  an  average  0.607  lb.  per  100  lbs.  of  live  weight  per 
day,  the  average  daily  gain  per  head  in  the  short  period,  GO  days,  was  1.61  lbs. 
and  the  cost  of  a  pound  of  gain  9.50  cts.  On  a  light  grain  ration,  0.566  lb.  per 
100  lbs.  of  live  weight  per  day,  the  average  daily  gaiu  was  1.5  lbs.  per  head  and 
the  cost  of  a  pound  of  gain  9.00  cts.  In  the  long  period,  153  days,  the  average 
daily  gain  was  1.62  lbs.  per  head,  the  cost  of  a  pound  of  gain  8.47  cts.,  and  the 
average  grain  consumption  0.489  lb.  per  100  lbs.  of  live  weight  per  day.  The 
steers  fed  for  the  longer  time  were  at  the  beginning  of  the  test  on  an  average 
200  to  400  lbs.  lighter  than  the  others. 

The  following  deductions  were  drawn  from  the  test,  although  the  results  are 
not  regarded  as  final :  "  To  feed  steers  cheaply,  the  meal  ration  should  be  kept 
as  low  as  ixjssible  consistent  with  securing  a  reasonable  gain  in  weight.  Heavy, 
fleshy  (short  keep)  steers  may  be  fed  a  heavier  meal  ration  per  100  lbs.  live 
weight  than  lighter  and  thinner  steers,  and  give  an  equal  profit,  making  allow- 
ance for  their  greater  first  cost  per  pound.  The  lighter  and  thinner  the  steers, 
the  greater  the  need  for  economizing  in  regard  to  the  meal  ration.  Condition 
being  equal,  heavy  steers  are  worth  more  per  pound  to  buy  as  feeders  than 
lighter  ones,  the  selling  price  per  pound  being  the  same.  Weight  being  equal,  a 
fleshy  steer  is  worth  more  per  pound  to  buy  as  a  feeder,  the  selling  price  per 
pound  being  the  same.  The  lighter  and  thinner  the  steer  the  greater  the 
'  spread  '  beto'een  the  buying  and  selling  price  per  pound  necessary  to  compensate 
the  man  who  feeds  him." 

The  relative  merits  of  feeding  steers  loose  and  tied  in  stalls  were  tested  with 
the  2  lots  which  were  fed  for  the  short  period.  The  11  steers  fed  the  light  ration 
were  tied  and  4  of  the  steers  which  were  fe<l  the  heavy  ration  were  allowed  to 
run  loose.  In  the  case  of  the  latter  animals  the  average  daily  gain  was  2..31  lbs. 
per  steer  and  the  cost  of  a  pound  of  gain  6.34  cts.  "  It  will  be  noticed  that  the 
loose  steers  made  a  much  greater  gain  than  those  kept  tied  and  at  a  much 
smaller  cost  per  pound.  .  .  .  No  doubt  uuuh  of  this  advantage  was  due  to 
the  fact  that  the  loose  steers  suffered  no  setback  from  scouring."  The  author 
points  out  that  the  difference  in  favor  of  the  profit  with  the  loose  steers  would 
have  been  still  greater  if  they  had  been  of  the  same  weight  as  the  animals  fed 
tied  instead  of  being  lighter. 

Feeding  tests,  F.  W.  Taylor  (Netr  Hauipshirv  tSta.  Bui.  129,  pp.  255-257). — 
In  a  60-day  test,  the  relative  value  of  protena  was  studied  in  comparison  with  a 
mixture  of  equal  parts  of  bran,  corn  meal,  cottonseed  meal,  linseed  meal,  and 
Union  Grains.  Two  Jersey  cows  in  approximately  the  same  period  of  lactation 
were  fed  8  lbs.  per  head  per  day  of  the  grain  rations,  together  with  mixed  hay 
ad  libitum.  On  the  protena  ration,  the  total  milk  production  was  1,048.2  qts., 
equivalent  to  146.36  lbs.  of  butter,  and  on  the  mixed  ration,  1,211  qts.,  equivalent 
to  166.54  lbs.  of  butter. 

"  The  cost  per  quart  of  milk  produced  was  1.19  cents  for  the  protena  and  1.10 
cents  for  the  mixed  ration.  The  protena,  which  is  made  up  largely  of  ground 
alfalfa,  is  more  or  less  dusty  and  forms  a  sticky  paste  in  the  mouth,  and  for  that 
reason  was  not  eaten  with  the  same  relish  as  the  variety  ration." 

The  feeding  value  of  protena  was  further  tested  with  5  pigs.  On  this  material 
and  skim  milk  there  was  a  total  gain  of  151  lbs.  in  30  days,  at  a  cost  of  3.27 
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cents  per  pound.  "  The  bulky  nature  of  the  protena  bad  a  distending  effect  on 
the  pigs"  stomachs  and  induced  a  rapid  and  healthy  growth." 

A  test  was  also  made  to  determine  to  what  extent  silage  can  replace  grain  iia 
the  winter  feeding  of  dairy  cows,  but  final  conclusions  were  not  drawn.  "  It 
has  already  been  found,  however,  that  the  flow  of  milk  is  lessened  as  the  amount 
of  grain  is  reduced  and  is  not  fully  restored  as  the  amount  of  silage  is  increased. 
The  exact  data  i*egarding  cost  of  rations,  quality  of  milk,  and  condition  and 
healthfulness  of  the  animals  are  not  ready  for  publication." 

Brief  statements  are  made  regarding  the  station  poultry  plant  and  sheep 
l)reeding  tests  which  it  is  planned  to  undertake. 

The  feeding  value  of  spelt  [emmer]  in  beef  and  pork  production,  J.  W. 
WiLsox  and  H.  G.  Skkxner  {iSotitJi  Dakota  Sta.  Bid.  100,  pp.  11H-12S,  fig.  1). — 
Three  lots  of  4  steers  each  and  1  lot  of  .3  steers  were  used  in  a  test  covering 
170  days,  undertaken  to  compare  shelled  corn,  whole  and  ground  emmer,  or, 
as  it  is  called  here,  spelt,  and  shelled  corn  and  spelt  1 : 1,  prairie  hay  being 
fed  in  addition  to  the  grain  in  every  case.  The  average  daily  gain  per  head 
ranged  from  l..j4  lbs.  on  the  ground  spelt  to  2.38  lbs.  on  shelled  corn;  The 
shelled-corn  lot  required  the  smallest  amount  of  grain  per  pound  of  gain, 
8.48  lbs.,  and  made  gains  at  the  least  cost,  7.4  cts.  per  pound.  The  largest 
amount  of  grain  per  pound,  of  gain,  10.60  lbs.,  was  noted  with  the  lot  fed  whole 
spelt.     Gain  was  most  expensive  on  ground  spelt,  costing  9.3  cts.  per  pound. 

."  This  test  shows  that  a  pound  of  corn  is  equal  to  1.25  lbs.  of  spelt  for  steer 
feeding.  It  also  shows  that  where  the  corn  and  spelt  were  mixed  half  and 
half  by  weight  the  relation  is  alwut  the  same,  witff  a  small  increase  in  gain  in 
favor  of  the  mixture." 

From  data  obtained  in  earlier  experiments  with  corn  and  the  results  noted 
in  a  44-day  supplementary  period  with  pigs  on  whole  and  ground  spelt,  and  on 
spelt  and  corn  the  authors  estimated  the  total  gains  made  by  the  2  lots  of  2 
pigs  while  following  each  lot  of  steers.  These  values  ranged  from  56  lbs.  m 
the  case  of  ground  spelt  to  188  lbs.  in  the  case  of  corn.  The  smallest  amount 
of  extra  grain,  129  lbs.,  was  fed  to  the  last-mentioned  lot  and  the  largest 
quantity,  941  lbs.,  to  the  first-mentioned  lot.  "  These  results  show  that  there 
is  very  little  feed  for  swine  when  following  steers  fed  on  ground  spelt." 

Spelt  with  the  husks  and  the  husks  alone  were  analyzed.  The  authors  call 
attention  to  the  fact  that  the  husk  contains  the  greater  part  of  the  crude  fiber 
and  that  when  ground  the  grain  separates  from  the  husk. 

The  fattening  of  calves  for  veal,  J.  Portee  {Jour.  Bd.  Agr.  [London],  13 
(1907),  Xo.  12.  PI).  727-731). — On  the  basis  of  personal  experience,  the  various 
questions  connected  with  the  profitable  fattening  of  calves  on  whole  milk  are 
considered.  In  an  instance  cited,  a  calf  fed  whole  milk  for  4  weeks  made  a 
total  gain  of  70  lbs.  A  calf  thus  fed  should,  according  to  the  author,  receive 
not  over  16  lbs.  of  milk  per  day  at  the  end  of  the  first  week  and  this  should  be 
increased  to  not  over  30  lbs.  per  day  at  the  end  of  the  fourth  week  of  feeding. 

"  Probably  a  month  is  as  long  as  it  is  advisable  to  feed  calves  on  whole  milk 
on  a  dairy  farm,  or  until  they  have  reached  about  160  lbs.  live  weight  or  96  lbs. 
of  veal.  This  weight  may  be  attained  in  a  month,  provided  the  calves  are 
fatted  as  (juickly  as  possible ;  but  one  can  not  expect  to  do  it  unless  the  calves 
are  fed  three  times  a  day.  An  effort  should  also  be  made  to  have  the  calves 
fat  at  the  time  veal  commands  a  high  price;  otherwise  the  returns  from 
vealing  calves  on  whole  milk  may  not  be  at  all  satisfactory." 

Cost  of  wintering  yearlings,  F.  W.  Tayloe  (New  Hampshire  Sta.  Bui.  129, 
p.  2.'i8). — The  cost  of  wintering  for  5.5  months  4  lots  of  2  heifers  each  on  a 
ration  of  bran  and  corn  meal  alone  and  supplemented  by  linseed  meal,  gluteu 
feed,  and  cotton-seed  meal,  ranged  from  $19.28  on  the  linseed-meal  ration  to 
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$20.95  on  the  cotton-seed  meal  ration.     The  heifers  fed  the  linseed-meal  ration/ 
were  in  better  condition  than  the  others. 

[Pig  feeding],  G.  PI  Day  (Ann.  Rpt.  Ontario  Agr.  Col.  and  Expt.  Farm,  S2 
(1006),  pp.  151-158). — From  records  which  have  been  kept  at  the  station  with 
a  considerable  number  of  pigs,  the  author  calculates  that  the  cost  of  feed  from 
birth  to  weaning  is  $3.91  per  litter,  the  average  live  weight  when  marketed  176 
lbs.  per  pig.  the  cost  of  feed  per  pound  of  live  weight  from  birth  to  market 
condition  4.2  cts.,  and  the  average  total  cost  per  pcjund,  including  service  fee 
and  maintenance  of  dry  sow,  4.61  cts. 

The  data  gathered  at  the  station  were  supplemented  by  the  results  of  co- 
operative investigations  carried  on  by  10  farmers  according  to  instructions.  As 
shown  by  the  data  for  95  pigs,  the  average  age  of  weaning  was  52  days,  the 
average  age  at  which  pigs  were  marketed  214  days,  and  the  average  live  weight 
when  marketed  200  lbs. 

The  cost  of  raising  pork  is  calculated  on  the  basis  of  meal  at  different  values, 
ranging  from  $20  to  $23  per  ton.  At  the  higher  value  and  estimating  that  the 
pigs  cost  $1..50  each  at  weaning  time  the  average  cost  of  a  pound  was  4.49  cts., 
and  estimating  that  the  pigs  cost  $2.50  each  at  weaning  time  it  was  4.99  cts. 

"  That  the  average  cost  per  pound  should  be  within  5  cts.,  when  meal  is  valued 
at  $23  per  ton,  and  the  pigs  at  $2.50  each  when  weaned,  is  much  beyond  our 
expectations. 

"  We  regard  $20  per  ton  a  fair  valuation  of  meal  when  the  grain  is  home 
grown,  as  it  includes  much  that  is  not  marketable.  Even  when  much  of  the 
feed  has  to  be  bought,  we  believe  that,  with  a  little  foresight,  the  meal  bill  can 
be  kept  well  under  $22  per  ton.  If  the  farmer  buys  injudiciously,  or  uses 
unnecessarily  high-priced  foods,  he  should  not  blame  the  pigs. 

"  These  ex])eriments  show  cheaper  average  gains  than  were  obtained  in  our 
own  work,  but  most  of  these  experiments  represent  summer  feeding,  whereas 
most  of  our  feeding  was  done  during  tlie  winter." 

Kelative  value  of  shelled  corn  and  corn  meal  for  fattening  pigs,  W.  A. 
Henry  and  D.  H.  Otis  {Wisconsin  Hta.  Bui.  l.'io,  pp.  16,  fig.  1). — Noted  from 
another  publication  (E.  S.  R.,  18,  p.  1074). 

Experiments  on  the  utilization  of  betain  by  ruminants  (sheep),  W.  Voltz 
(Arch.  I'ligsiol.  [Pftiiger],  116  (1907),  Xo.  5-6,  pp.  307-333).— From  the  investi- 
gations reported  the  conclusion  was  drawn  that  there  is  not  the  slightest 
reason  to  consider  betain  a  nitrogenous  nutrient.  On  the  other  hand,  it  is  very 
probal)le  that  it  causes  harm  \\hen  taken  in  large  doses  even  in  a  very  soluble 
form. 

Light  and  heavy  oats  for  horses,  F.  W.  Taylor  (New  Hampshire  Sta.  Bui. 
129,  pp.  2-'iS-251). — The  comparative  value  of  light  and  heavy  oats  was  studied 
with  3  pairs  of  work  horses  of  Percheron  blood,  1  animal  in  each  lot  being  fed 
heavy  oats  for  30  days  and  the  others  the  light  oats.  During  an  additional 
period  of  30  days  the  conditions  were  reversed.  In  all  cases  16  lbs.  of  oats 
were  fed  each  day  with  mixed  hay  of  average  quality  ad  libitum.  All  the 
horses  performed  farm  labor  requiring  average  exertion  and  endurance. 

As  shown  by  weighings  taken  twice  a  week,  1  horse  lost  on  both  light  and 
heavy  oats,  5  gained  on  heavy  oats,  and  4  gained  on  light  oats.  "  The  total 
gain  or  loss  in  any  case  was  not  material  and  was  not  much  greater  than  the 
variation  in  weight  from  one  day  to  another.  The  practical  results  of  this 
experiment  seem  to  indicate  that,  pound  for  pound,  the  light  oats  have  nearly 
the  same  feeding  value  as  the  heavy  oats.  Although  the  heavy  oats  contain  a 
higher  percentage  of  protein,  fat,  and  nitrogen-free  extract,  and  a  less  per- 
centage of  fiber  than  the  light  oats,  it  seems  probable  that  the  relative  propor- 
tions of  these  constituents  in  the  two  grades  are  such  that  they  are  more  easily 
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and  thorou^ly  digested.  .  .  .  The  percentage  of  kernel,  as  would  be  expected, 
bears  a  close  relation  to  the  weight  per  bushel.  It  should  be  remembered 
that  although  the  two  grades  are  practically  equal,  pound  for  pound,  they 
are  not  equal,  quart  for  quart,  and  that  in  feeding  by  measure,  as  is  usually 
done,  due  allowance  should  be  made  for  the  heavy  oats  and  a  less  qujintity 
given.  Since  oats  are  bought  and  sold  by  weight  instead  of  measure  there 
seems  to  be  no  gain  made  in  buying  the  heavy  oats  at  a  nmch  advanced  price 
over  the  light  oats.''     The  oats  used  were  analyzed. 

Mule  raising  at  Poitou,  II.  Raquet  (A7in.  Gembloux,  11  {1901),  No.  1,  pp. 
li)-S2^  fi(js.  .',). — The  care  and  management  of  asses,  breeding  of  mules,  and 
related  questions  ai-e  considered. 

Poultry  management,  G.  A.  Bell  (U.  S.  Dept.  Ayr.,  Farmers'  Bui.  281,  pp. 
4S.  flf/x.  I'l). — This  bulletin  is  condensed  from  an  article  on  general  poultry 
management  previously  noted  (E.  S.  R.,  18,  p.  11^8)  and  deals  exclusively  with 
the  chicken  industry. 

[Poultry],  W.  R.  Graham  {Ann.  Rpt.  Ontario  Agr.  Col.  and  Expt.  Farm, 
32  (lOOG),  pp.  201-210.  fig.  1). — Data  regarding  the  class-room  work  in  poultry. 
new  poultry  buildings,  and  the  gerieral  plan  of  poultry  feeding  followed  at  the 
station  are  given,  as  well  as  the  results  of  a  number  of  tests. 

In  a  study  of  egg  evaporation  in  relation  to  incubation  it  was  found  that  the 
average  evaporation  of  eggs  hatched  by  hens  in  nests  out  of  doors  was  10.9  per 
cent,  of  eggs  hatched  in  nests  on  moist  earth  and  kept  indoors  11.9  per  cent,  in 
nests  containing  chaff  and  kept  indoors  15.15  per  cent,  and  in  an  indoor  nest 
lined  with  rubber  cloth  10.9  per  cent.  Eighty-seven  per  cent  of  the  fertile  eggs 
hatched  in  the  out-of-door  nests  on  an  average,  while  with  the  indoor  nests  the 
range  was  from  77  per  cent  in  the  chaff  nests  to  100  per  cent  in  the  nests  lined 
with  rubber  cloth. 

With  eggs  hatched  in  incubators  the  evaporation  of  hatched  eggs  ranged 
from  9.1  to  16.3  per  cent  of  their  original  weight  and  the  percentage  of  fertile 
eggs  which  hatched  in  the  different  incubators  from  64.9  to  76.3.  Considering 
both  natural  and  artificial  methods  the  evaporation  of  individual  eggs  which 
hatched  ranged  from  5.9  to  27  per  cent. 

Data  are  also  reported  regarding  the  evaporation  and  the  number  of  chickens 
which  hatched  in  the  case  of  eggs  laid  by  the  same  hen.  In  the  author's 
opinion  it  is  preferable  in  artificial  incubation  to  keep  the  evaporation  of  the 
eggs  about  the  same  as  that  noted  with  hens  out  of  doors  on  the' ground.  "It 
appears  to  me  that  this  is  nearer  nature,  and  the  chicks  so  hatched  did  well  in 
the  majority  of  hatches.  There  was  a  large  per  cent  of  carbonic-acid  gas  under 
the  hens  in  the  air  around  the  eggs.  The  temperature  of  the  air  was  about  101° 
F.,  and  the  relative  humidity  was  somewhat  less  than  the  air  in  the  room." 

When,  late-hatched  chicks  were  fed  from  a  hopper  wheat  with  some  cracked 
corn  and  a  little  other  feed  also  and  kept  in  a  cornfield  where  they  were  allowed 
to  run  loose  Mft;^r  the  first  day.  very  satisfactory  gains  in  weight  were  noted. 
"  The  corn  field  was  considerable  distance  from  the  plant  and  no  water  was 
near  by ;  hence  we  made  no  pretense  to  water  the  chicks."  The  author  states 
that  he  would  not  at  present  advocate  not  watering  chicks,  but  mentions  this 
fact  in  connection  with  the  conditions  under  which  the  chicks  were  raised. 
When  26  days  old  such  chicks  averaged  8.5  oz.  in  weight,  while  those  in  the 
in)ultry  "run  averaged  3.25  oz.  When  8  weeks  old  the  average  weights  were  2 
lbs.  and  lO.C  oz.,  respectively,  and  when  4  mouths  old  cockerels  raised  in  the 
cornfield  weighed  5  lbs.  each. 

In  the  author's  opinion,  a  cultivated  hoe  crop  and  hopper  feeding  are  worthy 
of  serious  consideration  when  one  wishes  to  grow  the  best  chickens  with  the 
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least  trouble.  "  One  ben  laid  in  20  days  after  being  put  out  with  chicks. 
Nearly  all  the  bens  laid  in  reasonable  time  and  tbeir  plumage  was  glossy." 

The  value  of  different  feed  mixtures,  some  of  wbieb  contained  molasses,  was 
tested  in  a  2  weels'  period  with  9  lots  of  12  birds  each.  The  greatest  gain,  15.5 
lbs.  per  lot,  was  noted  on  a  ration  of  shredded  wheat  and  corn  meal  1 : 1  mixed 
with  molasses  and  sour  milk,  and  the  smallest  gain,  6  lbs.  per  lot,  on  bread  and 
sour  milk.  With  this  lot  the  cost  of  a  pound  of  gain  was  9.58  cts.,  the  high- 
est value  noted,  while  with  the  first  mentioned  lot  it  was  5.04  cts.,  the  lowest 
value  noted. 

When  different  rations  for  tleshing  chickens  were  tested  with  5  lots  of  12 
birds  each  for  a  week,  the  greatest  gain.  9  lbs.  per  lot.  was  found  with  the 
chickens  fed  shredded  wheat,  corn  meal,  and  oatmeal  1 :1 :1  with  sour  milk,  and 
the  gain  was  also  most  cheaply  made  with  this  lot,  costing  3.38  cts.  per  pound. 
The  smallest  gain,  6.5  lbs.  per  lot,  was  noted  with  the  lot  fed  shredded  wheat 
mixed  with  whey.  The  gain  was  most  expensive  with  the  lot  fed  shredded 
wheat  and  corn  meal  1  :1  with  molasses  and  sour  milk,  costing  5.98  cts.  per 
pound. 

"  It  will  be  noticed  that  a  mixture  of  grain  gave  better  results  than  any  single 
food.  We  have  had  similar  results  in  previous  years,  and  generally  speaking  I 
would  recommend  a  mixed  ration  in  preference  to  one  composed  of  any  single 
grain. 

"  Molasses  has  not  so  far  proved  to  be  an  economical  food  as  to  cost  or 
number  of  pounds  of  gain  produced.     It  also  appeared  to  induce  feather  pulling. 

"  Whey  did  not  give  as  good  results  as  milk,  yet  is  a  food  worth  considering. 
This  year's  tests  and  last  year's  tests  [E.  S.  R.,  17,  p.  177]  both  indicate  that 
whey  has  considerable  value. 

"  Shredded  wheat  made  a  better  showing- than  either  bread  or  ground  wheat. 
The  chickens  fed  on  bread  soon  tire  of  the  ration  and  in  one  instance  developed 
indigestion.  Ground  wheat  was  relished  better  for  the  entire  period  of  feeding 
than  was  shredded  wheat,  but  did  not  make  as  economical  gains." 

Several  rations  were  tested  in  which  weed  seeds  formed  half  or  all  of  the 
grain  ration.  The  birds  absolutely  refused  to  eat  these  rations  with  the  excep- 
tion of  one  which  was  made  up  of  refuse  shredded  wheat  biscuit  and  weed  seeds 
1 :1  mixed  with  milk. 

To  determine  whether  weed  seeds  could  be  used  as  a  feeding  stuff  despite  tke 
fact  that  the  hens  did  not  like  them,  a  test  was  made  in  which  such  seeds  mixed 
with  water  were  fed  with  a  cramming  machine.  The  recorded  data  show  that 
the  chickens  lost  weight. 

"  The  results  were  that  the  birds  appeared  to  be  unable  to  digest  the  food. 
Apparently  there  are  some  seeds  which  are  indigestible,  so  far  as  chickens  are 
concerned.  If  the  crops  were  moderately  well  filled  it  would  take  almost  3<; 
hours  to  empty  them ;  so  that  we  found  to  feed  them  twice  a  day  we  could  give 
but  very  small  quantities.  The  food  did  not  seem  to  satisfy  the  birds  at  all ; 
or,  in  other  words,  when  they  were  put  back  in  the  coops  they  would  whine  and 
be  constantly  looking  for  something  to  eat.  They  acted  as  if  they  were  starving 
to  death.  In  fact,  after  feeding  1  week  we  found  it  necessary,  in  order' to  save 
the  birds'  lives,  to  change  the  method  of  feeding  entirely." 

Some  data  are  also  recorded  regarding  the  gains  made  after  the  weed  seed 
period  and  also  by  birds  fed  shredded  wheat  and  weed  seeds. 

In  a  test  of  the  gains  made  by  ducks  of  different  varieties  it  was  found  that 
in  9  weeks  Pekin  ducks  made  an  average  gain  of  4.6  lbs.  and  Cayugas  4.17  lbs., 
and  in  8  weeks  Indian  Runners  3.21  l!)s.  per  bead.  Tlie  grain  required  per 
|)ound  of  gain  in  the  3  cases  was  2.6.  .3.12,  and  3  lbs.,  respectively.     All  the  lots 
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were  fed  alike  "  a  mash  couiijosed  of  -i  parts  corn  meal,  3  parts  oatmeal,  1  part 
shorts,  to  which  was  added  25  per  cent  meat  meal.  The  mash  was  mixed  with 
cold  water.  .Sprouted  wheat  and  hread  and  milk  were  fed  once  daily,  being  last 
fed  at  night.  The  ducks  were  fed  4  times  daily  until  G  weeks  of  age,  then  3 
times  daily." 

Rrief  statements  are  also  made  regarding  the  domestic  and  wild  geese  raised 
at  the  station. 

Alfalfa  for  chickens  and  ducks,  W.  M.  Sawyer  {Breeder's  Gaz.,  51  (1901), 
\<i.  I').  II.  s'fS.  fi(/s.  .^). — On  the  basis  of  personal  experience  the  author  recom- 
mends alfalfa  for  chicken  and  duck  feeding,  and  brietly  discusses  the  care  and 
management  of  ducks  and  related  questions. 

"Alwjiys  catch  ducks  by  the  neck  to  lift  them  around,  and  carry  them  by 
catching  hold  of  the  butts  of  their  wings  or  by  holding  them  around  the  body. 
If  caught  by  the  legs  they  are  easily  sprained  and  sometimes  broken." 

Locusts  for  fowls  {Natal  Af/r.  Jour,  and  Mm.  Rec,  10  {1907),  No.  1.  p.  S).— 
A  brief  note  in  which  the  value  of  dried  locusts  for  poultry  is  spoken  of  on  the 
basis  of  personal  experience.  A  liberal  supply,  it  is  said,  can  be  fed  to  young 
ducks  and  chickens  with  advantage. 

Turtle  raising  in  Japan  {Trans-Pacific  Trade,  1  {1901),  No.  1,  p.  6). — ^The 
l-aisiug  of  turtles  for  food  under  artiticial  conditions  in  Japan  is  described. 
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Keport  of  the  professor  of  dairy  husbandry,  H.  11.  Dean  {Ann.  Rpt.  Ontario 
Agr.  Col.  and  Expt.  Farm.  32  {1906).  pp.  90-132,  fl(/s.  2).— Results  of  experi- 
ments in  butter  making,  cheese  making,  deternuning  moisture  in  dairy  products, 
iind  milk  testing,  as  well  as  work  along  other  dairy  lines,  are  presented  in  this 
report.  Many  of  the  experiments  are  in  continuation  of  pi-evious  work  (E.  S.  R., 
IT.  p.  1)03). 

Experiments  in  h utter  making  (pp.  91-108). — Butter  was  made  from  sweet 
pasteurized  cream  with  and  without  the  addition  of  a  stai'ter  and  from  ripened 
cream.  Incidentally  tests  were  made  of  several  butter  preservatives.  The 
butter  was  made  during  the  months  of  June,  July,  and  August,  and  shipped  to 
Montreal,  where  it  was  scored  and  then  forwarded  to  London,  where  it  was 
again  scored. 

Some  of  the  conclusions  reached  are  as  follows  :  The  sweet  cream  was  churned 
in  less  time  than  the  ripened  cream.  The  buttermilk  from  the  sweet  cream  con- 
tained more  fat  than  the  buttermilk  from  the  ripened  cream.  The  moisture 
content  of  the  butter  was  fairly  constant,  averaging  13.79  per  cent.  Unsalted 
butter  received  the  highest .  scores  both  in  Montreal  and  London.  There  was 
little  or  no  difference  in  the  quality  of  the  butter  made  from  the  different  lots  of 
cream,  neither  was  the  (luality  affected  apparently  by  the  preservative  used. 
I'orax  gave  as  good  results  as  any  of  the  preservatives  tried.  Butter  made  from 
gathered  cream  was  as  good  as  that  made  from  cream  separated  at  the  factory. 

In  (»3  experiments,  tests  were  made  of  various  methods  of  churning  as  regards 
their  eftVct  upon  the  moisture  in  butter.  It  was  found  that  the  overrun  would 
vary  considerably  from  day  to  day  when  the  same  method  of  churning  was  fol- 
lowed as  closely  as  possible.  "  However,  after  summing  up  the  whole  question 
and  averaging  all  the  results  there  would  appear  to  be  an  increased  '  overrun  ' 
as  a  result  of  massing  the  butter  in  the  buttermilk,  or  washing  the  butter  in 
(omparatively  warm  water  with  tli(>  rollers  of  the  combined  churn  and  worker 
in  motion."     The  percentages  of  moisture,  curd,  and  salt  did  not  bear  a  constant 
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relation  to  the  percentage  of  overrun.  "  So  far  as  the  quality  of  the  butter  is 
indicated  Ity  the  results  in  scoring  there  was  not  much  difference  from  the  vari- 
ous methods  followed,  showing  that  a  butter  maker  may  vary  his  methods  con- 
sideral)ly  from  what  are  regarded  as  standard  rules  and  still  be  able  to  make  a 
good  quality  of  butter.  However,  the  tendency  was  for  'mottled'  and  'gritty' 
butter  when  the  butter  was  massed  in  either  the  buttermilk  or  the  wash  water. 
The  tendency  was  toward  'greasy'  liutter  when  it  was  washed  in  water  at  too 
high  a  temperature  or  with  the  rollers  in  motion." 

Experiments  in  cheese  mal-ing  (pp.  108-110). — Rennet  and  pepsin  for  coagu- 
lating milk,  in  cheese  making  were  again  compared.  "As  a  result  of  3  years' 
work  comparing  rennet  and  pepsin  as  agents  for  coagulating  nnlk,  we  are  not 
prepared  to  reconnuend  pepsin  in  preference  to  rennet,  chietly  Itecause  the  pepsin 
is  more  ditlicult  to  prepare  for  addition  to  the  milk,  and  there  appears  to  be  no 
advantage  in  yield  or  quality  of  cheese  as  a  restilt  of  using  the  pepsin." 

Comparative  tests  were  again  made  of  using  rennet  at  the  rate  of  3J  and  (Jn 
oz.  per  1,000  lbs.  of  milk.  As  in  previous  j-ears,  the  yield  of  cheese  was  slightly 
greater  when  double  the  usual  quantity  of  rennet  was  used.  There  was  little 
difference  in  shrinkage  or  in  the  quality  of  the  cheese.  The  extra  rennet  a[)par- 
eutly  hastened  the  ripening  process. 

The  results  of  experiments  in  cooking  the  curd  at  different  temperatures  were 
in  favor  of  a  temperature  between  98°  and  100°  F.  Only  in  special  cases  such 
as  overripe  milk  is  it  considered  advisable  to  use  a  higher  tiemperature. 

While  the  moisture  in  the  curd  at  the  time  of  dipping  averaged  rv2.49  per  cent 
in  one  series  and  47.81  in  another,  the  difference  in  the  moisture  of  the  green 
cheese  was  less  than  0.5  per  cent.  The  acidity  developed  faster  in  the  curd  with 
the  excessive  moisture  and  the  yield  of  cheese  was  slightly  higher.  The  qual- 
ity of  the  cheese  was  apparently  unaffected  by  the  amount  of  the  moisture  in 
the  curd  at  the  time  of  dipping. 

Further  experiments  were  made  in  regard  to  tiie  acidity  of  the  curd  at  the 
tiuie  of  salting.  The  development  of  0.1  per  cent  more  acid  before  salting 
decreased  slightly  the  yield  of  marketable  cheese,  but  tended  to  improve  the 
(piality. 

Additional  experiments  in  ripening  cheese  at  different  temi)eratures  confirmed 
previous  conclusions  that  the  lower  the  temperature  the  less  the  shrinkage  and 
the  better  the  quality  of  the  cheese.  The  results  indicate  that  cheese  may 
safely  be  transferred  directly  from  the  press  to  a  room  having  a  temi)erature 
of  about  40°  F. 

Another  year's  work  in  ripening  cheese  on  shelves  as  compared  with  boxing 
directly  from  the  press  confirms  the  previous  conclusion  that  it  is  quite  practica- 
ble to  put  cheese  into  a  clean  dry  box  and  place  in  cold  storage  at  40°. 

Dctcrm'inlng  moisture  in  hiittcr,  curd,  and  cJtecse  (pp.  120-12.")). — The  author 
outlines  methods  of  determining  moisture  in  dairy  products  by  drying  in  an  oven 
and  also  describes  a  rapid  method  devised  by  him  for  deternuning  moisture  in 
curd  at  the  time  of  dipping.  The  method  is  based  upon  the  assumption  that  the 
specific  gravity  of  a  given  volume  of  curd  varies  api»roximately  ficcording  to 
the  water  content  of  the  curd. 

"For  obtaining  comparatively  uniform  percentages  of  moisture  in  the  curds 
nt  dipping,  we  suggest  to  cheese  makers  that  they  try  the  specific  gravity  or 
weight  plan.  The  results  of  our  work  seem  to  indicate  that  if  a  given  volume 
of  curd  weighs  slightly  less  than  1  gm.  for  each  cubic  centimeter  of  curd 
packed  closely  into  a  cylindrical  vessel,  it  will  contain  about  the  i)roper  degree 
(  f  moisture  at  the  time  of  dipping.     The  results  further  show   that  for  each 
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increase  or  deoreaf-'e  of  O.l  j^m.  iu  weight,  which  17.5  cc  of  curd  iiuiy  vary,  the 
moisture  increases  or  decreases  by  about  0.0  per  cent." 

Jililk  and  cream  testing  (pp.  12,^-i;?0). — In  IS  tests  tlie  differences  in  the 
reading  of  the  Babcock  test  of  measured  and  weighed  sanii>les  of  cream  varied 
from  0  to  1..J  per  cent. 

Comparative  tests  were  made  of  tlie  Babcoclc  and  (Jerlier  methods.  The 
differences  with  millv  testing  from  3  to  ."»  per  cent  rarely  exceeded  0.1  per  cent. 

Notes  are  given  on  the  otlicial  tests  of  Holstein  cows  made  during  the  year. 

Dairy  herd  record  (pp.  130-132). — Records  are  given  of  the  dairy  herd  of  19 
cows  for  1  year.  The  yield  of  individual  cows  ranged  from  11,499  lbs.  of  millv 
to  3.952  lbs.,  and  the  profit  on  milli  over  c  ost  of  feed  from  $139  to  $36.99. 

Investigations  on  the  influence  of  food  fat  upon  the  milk  production  of 
cows,  O.  Kellner  {lllii.s.  Laiidir.  Zfij.,  27  {19(11),  A'rAS.  .l^S,  pp.  3S1\  .iHH ;  J,',,  pp. 
3'J7-,m);  Molk.  Ztg.,  21  {1907),  Xo.  23,  pp.  6S7-090).— At  the  instigation  of  the 
association  of  agricultural  experiment  stations  in  Germany  and  under  the 
authority  of  the  German  government,  10  agricidtural  institutions  conducted 
experiments  on  a  uniform  plan  to  deternune  the  intluence  of  rations  rich  and 
poor  in  fat  upon  the  yield  and  composition  of  milk.  The  general  results  are 
summarized  in  these  articles. 

Five  institutions  employed  the  period  system  and  5  the  group  system  of  feed- 
ing, both  methods  giving  practically  the  same  results.  Twenty  cows  were  used 
in  each  experiment.  The  rations  compared  contained  the  same  amounts  of 
digestible  matter,  but  one  was  richer  in  carbohydrates  and  the  other  richer  in 
fat.  The  digestible  fat  in  the  2  rations  was,  respectively,  0.4  to  0.5  and  0.9 
to  1  kg.  per  1,000  kg.  live  weight. 

The  principal  result  of  the  experiments  was  to  the  effect  that  the  substitution 
of  fat  for  the  equivalent  amount  of  carbohydrates  was  not  only  of  no  advantage 
but  as  a  rule  was  unfavorable  as  regards  both  the  yield  of  milk  and  fat. 

In  general  the  percentage  of  fat  in  the  milk  varied  inversely  as  the  yield  of 
milk.  The  properties  of  the  butter  fat  were  apprecial)ly  affected  by  feeding 
the  ration  rich  in  fat,  and  it  is,  therefore,  possible  that  in  this  way  the  quality 
of  the  butter  might  at  times  be  improved  profitably.  Aside  from  this  and  some 
other  exceptional  uses  it  is  not  considered  desirable  to  increase  the  fat  in 
rations  in  place  of  the  less  exitensive  carbohydrates. 

Investigations  on  the  influence  of  feeding  on  the  milk  secretion  of  cows, 
W.  voN  Knieriem  and  A.  Buschma.nn  HaukIic.  JaUrh..  .iG  {19(17).  Xo.  2,  pp. 
]H5~2G-'}). — In  the  first  of  2  series  of  experiments  made  with  a  herd  of  55  cows, 
the  authors  studied  the  influence  of  feedin,g  cocoanut  cake,  dried  brewers'  grains, 
and  wheat  bran  on  the  yield  and  composition  of  milk  and  on  the  composition 
of  the  butter  fat.  In  the  second  series  sindlar  studies  \Aere  made  with  cocoa- 
nut  cake,  linseed  cake,  and  rape-seed  cake. 

Feeding  large  quantities  of  cocoanut  cake  appeared  t  >  increase  the  fat  con- 
tent of  the  milk,  while  brewei's'  grains  apparently  reduced  the  fat  content  as 
compai-ed  with  wheat  bran.  The  constants  of  the  butter  fat  were  materially 
affected  by  the  character  of  the  rations  fed. 

In  the  ;ocond  series  of  experiments  the  milk  of  3  cows  fed  cocoanut  cake 
showed  a  progressive  increase  in  the  percentage  of  total  solids  and  fat.  Lin- 
seed cake  and  rape-seed  cake  did  not  give  as  satisfactory  results.  Variations 
in  itroteids  and  fat-free  solids  were  small  in  all  instances.  The  butter  fat 
showed  considerable  variations  in  tlu>  saponification  and  iodin  nund)ers.  The 
melting  j)oint  remained  constant. 

Aseptic  milking,  V.  Wiixem  (/?»/.  .\<ir.  \  Briis.sels],  23  (1907),  \o.  .'>,  pp. 
J5(J-J7o). — The  author   discusses  (juile  fully   various  efforts   which   have  l)een 
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made  to  prevent  or  lessen  tbe  usual  bacterial  contamiuatiou  of  milk  during  the 
process  of  milking,  referring  particularly  to  the  experiments  of  Backliaus,  von 
Freudenreich.  von  Behring.  and  to  those  conducted  by  himself  in  collaboration 
with  Miele  ( E.  S.  II..  17.  p.  179). 

Milk  drawn  by  the  author's  method  contained  on  an  average  102  bacteria  per 
cubic  centimeter  after  being  kept  at  low  temperatures  for  39  hours.  The  milk 
remained  sweet  for  lo  to  20  days  at  temperatures  of  13  to  15°  C.  The  author 
also  examined  29  sam])les  of  mixed  milk  from  -i  or  5  cows,  the  milk  being- 
obtained  during  August  and  September  under  strict  aseptic  precautions  and 
kept  at  a  temperature  of  20  to  24°.  At  the  time  of  milking  the  number  of 
bacteria  per  cubic  centimeter  varied  from  11  to  55  and  after  24  hours  from  7  to 
128.     The  milk  remained  sweet  for  8  to  30  days. 

The  results  of  observations  made  by  the  author  in  dairies  in  Germany  and 
Switzerland  relating  to  cleanliness  in  milking  are  incorporated  in  the  article. 

Ofl&cial  tests  of  dairy  cows,  1905-6,  F.  W.  Woll  and  R.  T.  Harris  (Wis- 
consin Sta.  Bui.  I.'i4,  pp.  6'),  /?.(/.s'.  20). — During  the  year  the  station  conducted 
922  tests  of  cows,  the  results  of  which  are  reported  in  full  in  this  bulletin.  The 
number  of  cows  tested  was  315,  of  which  the  Ilolsteins  numbered  219,  the 
Guernseys  76,  the  Jerseys  15,  and  grades  5. 

The  station  has  arranged  for  a  system  of  semiofficial  yearly  records  to  be 
secured  by  testing  each  cow  for  2  successive  days  each  month  during  the  year. 
Results  of  a  considerable  number  of  such  tests  are  reported.  Photographs  of 
some  of  the  best  cows  tested  during  the  year  are  reproduced  in  the  bulletin 
and  the  I'ules  governing  the  dairy  tests  are  appended. 

Bitter  milk,  Trillat  and  Sauton  (Compt.  Rend.  AcacL  Sci.  [Paris],  Utff 
(1!)(I7).  Xo.  77,  pp.  926-029). — According  to  the  experimental  results  reported 
by  the  authors,  bitter  milk  may  be  produced  by  yeasts  and  bacteria  capable  of 
forming  sinuiltaneously  both  aldehydes  and  ammonia.  Several  yeasts  isolated 
from  cheese  when  inoculated  with  an  ammonia-forming  bacillus,  produced  in 
milk  about  0.4  per  cent  of  aldehydes  and  0.2  per  cent  of  ammonia,  making  the 
milk  very  bitter. 

Butter  fat  in  milk,  T.  Farrington  (Jour.  Roy.  Inst.  Pub.  Health,  15  {1901), 
'No.  ■'),  pp.  263-267). — The  author  calls  attention  to  an  inverse  relation  existing 
between  the  fat  content  of  milk  and  the  volatile  acids  in  the  fat,  and  gives 
figures  showing  a  seasonal  variation — the  minimum  fat  content  and  the  maxi- 
mum volatile  acids  occurring  in  April  and  May  and  the  maximum  fat  content 
and  the  minimum  volatile  acids  in  November.  He  thinks  that  this  principle 
may  possibly  be  utilized  in  deciding  upon  the  genuineness  of  samples  of  milk 
having  low  percentages  of  fat. 

A  nevr  method  for  preventing  char  in  the  Babcock  centrifugal  determina- 
tion of  fat  in  milk  and  milk  products,  M.  L.  Holm  {Anier.  Food  Jour.,  2 
(1907).  Xo.  7,  /).  28). — After  the  sample  is  measured  or  weighed  into  the  test 
bottle  the  author  adds  2  cc.  of  80  per  cent  glycerin  and  then  adds  the  sulphuric 
acid  and  centrifuges  in  the  ordinary  manner. 

Moisture,  salt,  and  curd  in  butter,  R.  Harcourt  (Ann.  Rpt.  Ontario  Agr. 
Col.  and  Expt.  Farm,  ,12  (1906),  pp.  72,  73). — In  102  samples  of  creamery  butter 
made  with  a  view  to  incorporating  a  high  amount  of  moisture,  the  average, 
maximum',  and  minimum  percentages  of  water  were,  respectively,  14.1,  19.92, 
and  10.34.  In  113  samples  entered  in  a  butter  contest  the  average,  maximum, 
and  minimum  percentages  of  water  were,  respectively,  12,  15.82,  and  9.04.  Salt 
determined  in  108  samples  from  the  two  lots  varied  from  0.61  to  5.98  per  cent 
and  averaged  2..33  per  cent.  The  proteids  in  107  samples  calculatetl  by  nuiltiply- 
ing  the  nitrogen  by  the  factor  6.38,  varied  from  0.102  to  0.849  and  averaged 
0.564  per  cent. 
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Sweet-cream  butter  (Cuiitidd  Ih/it.  .1  (//•.,  lirinich  l><iirii  diid  Cold  Stonif/c 
Conn:  Bui.  l-l  pp.  iJ).— Part  1  of  this  hnllotin  Ity  F.  T.  Shutt  and  A.  T.  ("harron 
gives  the  results  of  u  study  of  the  so-called  sweet-cream  process  of  Imtter  uiaU- 
ing  to  which  particular  attention  has  been  called  by  J.  I>.  Leclair.  In  this 
l)rocess  the  cream  is  pasteurized  innnediately  after  separation,  cooled,  inocu- 
lated heavily  with  a  pure  culture  starter,  and  churned  at  once.  Detailed  data  are 
given  for  the  3  comparative  trials  of  the  sweet  cream  and  riijened  cream  methods 
from  which  the  authors  conclude  that  by  the  sweet-cream  process  there  is  no 
greater  loss  of  butter  fat  than  in  the  ordinary  method  with  ripened  cream,  and 
that  the  keeping  (jnalities  of  the  butter  by  the  sweet-cream  Initter  are  distinctly 
superior  to  those  of  the  ripened  cream  butter. 

Part  2  of  the  bulletin,  by  J.  G.  Bouchard,  gives  directions  for  the  manufacture 
of  butter  fi-om  sweet  or  unripened  cream. 

Standard  butter  packages  {Dcpt.  Ayr.  and  Tech,  Insir.  Ireland  Jour.,  7 
(1907),  No.  3.  pp.  Jf7Jf-JfSS). — Experiments  were  conducted  for  the  purpose  of 
ascertaining  if  boxes  of  different  capacities  are  I'equired  for  the  same  quantity 
of  butter  packed  during  the  winter  and  summer  months  and  for  salted  and 
unsalted  butters. 

P'rom  the  results  obtained  it  is  recommended  that  boxes  should  have  uni- 
formly a  capacity  of  1,722  cu.  in.  and  kiels  3,450.5  cu.  in.  The  internal  dimen- 
sions approved  for  a  box  for  56^  lbs.  of  butter  are  as  follows :  Bottom  11  in. 
square,  top  12  in.  square,  depth  13  in.  The  dimensions  approved  for  kiels  for 
113  lbs.  of  butter  are  as  follows :  Diameter  at  top  and  bottom  131  in.,  diameter 
at  bulge  15f  in.,  and  depth  19f  in.  ,  ' 

Coating  the  interior  of  butter  packages  with  paraffin  is  recommended. 

Contribution  to  the  knowledge  of  the  action  of  rennet  upon  casein,  M. 
Vax\  IIerwerden  {Ztschr.  I'hy^ioJ.  Chevi.,  52  {1901),  Xo.  1-2,  pp.  184-206).— 
The  products  formed  from  casein  through  the  action  of  rennet  are  designated 
by  the  author,  paracasein  A,  paracasein  B,  and  substance  C.  ^Yhen  the  rennet 
has  acted  for  only  a  short  time  the  principal  product  is  the  paracasein  A.  This 
disappears  entirely  during  the  prolonged  action  of  the  rennet.  Paracasein  A 
and  B  differ  in  but  few  of  their  properties.  The  substance  designated  C  is  a 
cleavage  product  of  casein  and  differs  from  the  paracasein  in  being  precipitated 
by  tannic  acid  and  in  not  reacting  with  dilute  acetic  acid,  nitric  acid,  and  several 
other  reagents.  The  properties  of  the  3  proteids  are  discussed  and  summarized 
in  tabular  form. 

Influence  of  lactose  and  lactic  acid  on  the  decomposition  of  casein  by 
micro-organisms,  O.  Laxa  {Milch tr.  ZentbL,  3  {1907),  A'o.  .7,  i)p.  200-207). — 
The  author  has  studied  the  action  of  several  species  of  bacteria  and  molds  upon 
pure  casein  as  affected  by  the  presence  of  milk  sugar  and  lactic  acid. 

The  peptonization  of  casein  bj'  certain  organisms  was  very  favorably  influ- 
enced by  the  lactose  but  hindei'ed  by  the  lactic  acid.  The  restraining  effect  of 
the  lactic  acid  varied  greatly  with  the  different  organisms  but  was  on  the  whole 
more  marked  with  the  bacteria  than  with  molds. 

Ripening  of  Edam  cheese,  F.  W.  J.  Boeckhout  and  J.  J.  O.  de  Vries  {Rev. 
(J('n.  Lait.  6  (1907),  Xo.  11,  pp.  248-25'/,  pl-  1). — In  a  number  of  experiments, 
cheese  made  from  milk  obtained  with  great  cai*e  to  prevent  contamination  and 
inoculated  with  pure  cultures  of  lactic-acid  bacteria  and  a  liquefying  diplococ- 
cus  failed  to  undergo  normal  ripening.  The  authors  conclude  that  the  liquef.ving 
bacteria,  which  are  common  in  green  cheese  but  which  disappear  earl.y,  do  not 
play  any  important  role  in  the  ripening  process  either  directly  or  by  means  of 
enzyms  produced  by  them.  The.v  were,  moreover,  unable  to  isolate  from  cheese 
enzyms  capable  of  liquefying  gelatin. 
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Investigations  in  the  manufacture  and  curing  of  cheese.  Vll,  Directions 
for  making  the  Camembert  type  of  cheese,  T.  W.  Issa.ikfk  (l  .  *S'.  Dept.  Agr.. 
Bur.  Anhn.  Indus.  Bui.  9S,  pp.  21,  fiys.  ID).- — This  has  already  been  noted  from 
another  source  (E.  S.  R.,  18,  p.  1079). 

VETERINARY  MEDICINE. 

The  effect  of  sunlight  upon  pathogenic  bacteria,  K.  Wiesner  {Arch.  Hyg., 
61  (1907),  No.  1,  pp.  1-102,  figs.  16). — This  article  is  a  report  upon  one  of  a 
most  elaborate  series  of  investigations  regarding  the  effect  of  sunlight  in  attenu- 
ating or  otherwise  influencing  jiathogenic  bacteria.  The  organisms  used  in 
these  experiments  included  t^tuphylococcus  pyogenes  aureus,  the  bacilli  of  diph- 
theria and  typhoid  fever,  and  pathogenic  bacteria. 

It  appears  that  the  number  of  bacteria  in  any  given  mass  exposed  to  the  sun- 
light has  no  effect  upon  the  length  of  time  during  which  they  live.  Differ- 
ences in  resisting  power,  however,  are  observed  among  the  different  bacteria  in 
a  mass  of  infectious  material.  From  the  author's  experiments  it  would  appear 
that  the  resisting  power  of  pathogenic  bacteria  toward  sunlight  increases  with 
the  age  of  the  bacteria. 

Pathogenic  micro-organisms  show  a  greater  resisting  power  toward  sunlight 
in  the  presence  of  abundant  nutriment  than  when  the  nutriment  is  withheld.  All 
of  the  rays  of  the  spectrum,  including  the  visible  and  invisible  rays,  exercise  a 
bactericidal  influence,  but  the  maximum  effect  is  shown  .by  the  invisible  rays, 
both  at  the  ultraviolet  and  ultrared  end  of  the  spectrum.  The  prevailing  tem- 
perature is  also  an  important  factor  in  determining  the  effect  of  sunlight  upon 
bacteria.  At  an  optimum  temperature  for  the  growth  of  bacteria,  the  rays  of 
the  sun  exercise  the  greatest  bactericidal  effect. 

Intestinal  resorption  of  antitoxins,  V.  II.  Komek  {Sitzber.  Gesell.  Gesam. 
Natui'ir.  2J(trhurg,  1906,  Ao.  5,  pp.  51-60). — In  this  paper  a  report  is  given  on 
experiments  during  which  (piantitative  determinations  were  made  of  the  anti- 
toxin in  the  milk  of  cows  which  had  been  treated  with  tetanus  antitoxin.  The 
amount  of  antitoxin  in  the  blood  of  calves  which  sucked  these  cows  was  also 
determined.  The  cows  received  an  antitoxic  serum  obtained  from  horses  and 
this  serum  was  secreted  in  the  milk,  being  also  found  later  in  the  blood  of  the 
calves.  In  this  passage,  however,  it  undergoes  a  modification,  becoming  a 
bovine  antitoxin  in  the  place  of  the  equine  antitoxin  which  the  cows  received. 

Government  examination  of  curative  sera,  R.  Otto  {Ai'b.  K.  Inst.  Expt. 
Titer.  Frankfurt,  1906,  Ao.  2,  pp.  86.  figs.  S). — An  account  is  given  of  the  com- 
mercial manufacture  of  antitoxic  and  antibacterial  sera  together  with  historical 
notes  on  the  development  of  a  method  for  the  government  control  of  these 
products.  The  present  report  contains  a  detailed  discussion  of  the  routine 
method  by  which  commercial  concerns  obtain  permission  to  sell  their  sera  under 
government  inspection  and  also  of  the  methods  adopted  for  this  examination. 

The  official  inspector  of  sera  in  Germany  takes  note  of  their  harudessness  and 
of  their  power.  In  order  to  be  considered  harmless,  sera  nmst  be  shown  to  be 
clear,  free  from  gross  precipitates,  bacterial  contamination,  and  toxins.  Special 
attention  is  devoted  to  the  examination  and  control  of  diphtheria  and  tetanus 
toxins  and  of  the  antibacterial  sera  used  for  the  control  of  swine  erysipelas, 
swine  plague,  hog  cholera,  fowl  cholera,  and  also  of  tuberculin. 

Annual  report  of  the  chief  State  veterinarian,  L.  Van  Es  (Ann.  Rpt.  State 
Vet.  A.  Dak.,  1906.  pp.  66,  pi.  1). — Copies  are  given  of  the  detailed  reports  by  the 
various  district  veterinarians  throughout  the  State  regarding  the  health  of 
animals   in  their   localities.     Brief  notes  are  also  given  on  the  prevalence  of 
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Scabies   in   sheep,   horses,   and  c-atth'.   Sclvrostoiinmi    itnimtuin.  lilackles,   rabies, 
glanders,  and  tulierculosis. 

liei'onnnendations  are  made  regardinj^  metliods  of  stable  disinfection.  A  copy 
is  given  of  North  Dakota  laws  relating  to  tlie  control  of  animal  diseases. 

Annual  report  of  the  veterinary  institute,  1906,  .J.  Vennerholm  {Arsher. 
Yd.  Inst.  [Stockholm],  19QG,  pp.  lO.J). — A  brief  account  is  given  of  the  vet- 
erinary staff  of  the  institute  and  notes  are  presented  on  the  occurrence  of  the 
more  important  infectious  and  other  diseases  during  the  year  19CH).  The  preva- 
lence of  various  diseases  is  shown  in  a  series  of  tables. 

A  comparative  study  of  tubercle  bacilli  from  varied  sources,  .J.  R. 
MoHLEb  and  H.  J.  Washbirn  (f'.  S.  Dept.  Agr.,  Bur.  Aiiini.  Indus.  Bui.  96,  pp. 
88,  pis.  6). — The  investigations  reported  in  this  bulletin  were  undertaken  for  the 
purpose  of  repeating  the  experiments  of  Smith  and  Koch  regarding  the  morpho- 
logical differentiation  of  different  forms  of  tubercle  bacilli.  The  literature  relat- 
ing to  the  subject  is  critically  reviewed.  The  tubercle  bacilli  used  in  the  experi- 
ments were  obtained  from  cattle,  sheep,  swine,  and  man.  Pure  cultures  were 
made  on  different  media  and  the  morphological  characters  of  the  different  cul- 
tures carefnlly  noted.  Inoculation  exjieriments  were  also  made  on  laboratory 
animals  inehiding  rabbits,  mice,  cats,  and  dogs,  and  on  goats,  sheep,  and  cattle. 

In  these  experiments  it  appeared  that  while  the  growth,  morphology,  and 
pathogenesis  of  both  the  human  and  bovine  tubercle  bacilli  are  tolerably  constant 
nevertheless  differences  appear  which  make  it  practically  impossible  to  deter- 
mine the  origin  of  the  bacilli  from  a  consideration  of  the  morphology  alone. 
Similarly  with  the  virulence  of  tubercle  bacilli  a  wide  range  of  variation  was 
observed  in  cultures  obtained  l)Oth  from  bovine  and  human  sources.  A  small  pro- 
portion of  the  bacilli  obtained  from  man  are  highly  pathogenic  and  some  of  those 
obtained  from  cattle  and  other  domestic  animals  are  of  very  low  virulence.  The 
authors  found  that  there  is  no  chiiracter  possessed  by  any  of  the  t.vpes  of  tubercle 
bacilli  in  one  host  that  may  not  occasionally  be  found  in  another  host.  In  some 
cases,  human  tubercle  bacilli  corresponded  strictly  to  the  type  of  the  bacillus  in 
all  respects  except  their  very  high  virulence.  It  is  believed,  therefore,  that 
additional  evidence  has  been  obtained  justifying  the  enfoi-cement  of  sanitary 
measui'es  against  the  use  of  milk  and  meat  of  tuberculous  animals. 

The  spread  of  tuberculosis  through,  factory  skim  milk  with  suggestions 
as  to  its  control,  II.  L.  Russell  (Wiscoiisiit  Sta.  Bui.  i.JJ,  pp.  ,j,s',  pi.  1,  fig.  1).— 
Attention  is  called  to  two  common  methods  of  infection  of  dairy  herds,  viz.,  by 
buying  tuberculous  cattle  and  by  using  tuberculous  skim  milk  in  feeding  calves. 

The  tuberculin  test  was  applied  on  a  large  scale  among  the  cows  which  fur-' 
nished  the  milk  for  3  creameries.  In  making  this  test  it  was  soon  found  that 
many  of  the  mature  animals  brought  in  from  outside  sources  were  healthy,  while 
the  young  stock  raised  on  the  farms  reacted  in  a  large  percentage  of  cases.  In 
the  two  localities  which  furnished  milk  for  two  of  the  creameries  1,213  cattle 
v.-ere  tested  with  the  result  that  374,  or  about  30  per  cent,  reacted.  Nearly  all  of 
the  cattle  which  reacted  were  raised  on  the  farm  and  infection  doubtless  took 
jtlace  through  the  skim  milk  which  the  calves  drank.  In  another  locality  where 
the  skim  milk  was  apparently  not  infected  with  tuberculosis,  at  least  to  the 
same  extent,  only  8  per  cent  of  the  dairy  cattle  were  found  to  be  tuberculous. 

Tuberculosis  was  also  observed  in  hogs  and  poultry  fed  on  skim  milk  products. 
In  eliminating  this  important  source  of  tuberculosis  all  that  is  required  is  the 
jiasteurization  of  all  skim  milk.  This  can  best  be  done  by  live  steam  and  a 
HHinired  temperature  of  170°  F.  is  suggested.  It  is  believed  that  the  pastenriza- 
tion  of  skim  milk  should  not  be  left  as  a  voluntary  matter,  but  should  be  made 
compulsory  by  law. 
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Some  points  in  the  history  of  the  determination  of  pulmonary  tubercu- 
losis from  alimentary  infection,  A.  Chauveau  {Rev.  Gen.  Med.  Y6t..  i)  {1907). 
i\().  to').  PI).  Ji91-iJl()). — \  brief  resume  is  given  of  the  worlv  of  the  author  and 
otluT  investigators  in  which  evidence  is  offered  that  a  considerable  percentage  at 
least  of  the  cases  of  ])ulnionary  tuberculosis  arise  from  infection  througli  the 
alimentary  tract. 

The  intestinal  origin  of  pulmonary  tuberculosis,  (iAUTiEK  {Bid.  Hoe.  Cent. 
Med.  Vet..  HJ,  {WOl),  JSo.  S,  pp.  190,  200). — Attention  is  called  to  Yallee's  con- 
firmation of  von  Behring's  hypothesis  that  a  large  percentage  of  the  cases  of 
pulmonary  tuberculosis  in  animals  arise  from  a  primarj^  infection  in  the  ali- 
mentary tract.  Such  has  been  found  to  be  the  case  in  numerous  instances.  The 
alimentary  tract  may  show  no  lesions  at  the  i)oint  where  the  bacilli  entered,  hut 
frequent  involvement  of  the  mesenteric  glands  is  believed  by  the  author  to  add 
weight  to  tlie  tlieory. 

Tuberculosis  of  the  myocardium,  W.  Vanderburg  {Tijdsehr.  Yeerurtsenijk., 
o'l  {1907),  No.  7,  pp.  Ji3.'f-Jf39) . — It  is  of  comparatively  rare  occurrence  that  the 
muscle  of  the  heart  is  iuvolved  in  cases  of  tuberculosi>s.  Brief  notes  are  given  on 
cases  of  this  sort  in  cattle  and  horses. 

The  role  of  alcohol  in  bovine  tuberculosis,  Spartz  {Bui.  Hoe.  Cent.  MM. 
Vet.,  8Ji  {1907),  No.  s,  pp.  1S9,  190). — Recent  experiments  have  shown  almost 
uniformly  that  the  use  of  alcohol  favors  the  development  of  tuberculosis.  For 
obvious  reasons  this  matter  has  been  studied  most  extensively  in  man.  The 
autlior's  observations,  however,  indicate  that  cows  which  receive  distillery  by- 
products are  more  susceptible  to  tuberculosis  and  are  infected  in  a  larger  per- 
centage of  cases  than  cattle  which  do  not  have  these  by-products  in  the  ration. 
In  a  number  of  instances  herds  of  cows  fed  on  such  products  were  found  to  be 
tuberculous  to  the  extent  of  90  to  100  per  cent. 

The  condition  of  the  leucocytes  in  the  presence  of  encapsuled  anthrax 
bacilli,  T.  Stiennon  {Compt.  Rend.  Hoe.  Biol.  [Paris],  62  {1907),  No.  13,  pp. 
6.'fG,  6'.p'). — The  author's  experiments  were  made  on  guinea  pigs.  It  appeal's 
that  anthrax  bacilli  in  capsules  are. very  resistant,  and  even  after  being  sub- 
jected to  a  temperature  of  (iO°  C.  for  half  an  hour  they  are  not  destroyed  by 
the  phagocytes  in  the  peritoneum.  Apparently  the  presence  of  the  capsule  pro- 
tects them  from  the  action  of  the  phagocytes  and  the  exudate  in  the  i)eritoneum. 

Proceedings  of  a  conference  of  Federal  and  State  representatives  to  con- 
sider plans  for  the  eradication  of  the  cattle  tick  (['.  *S'.  Dept.  A</r..  Bur.  Anim. 
Indus.  Bill.  97,  pp.  98). — A  confere'ice  was  held  in  Nashville,  Tenn.,  December 
5  and  0,  190G,  at  which  representatives  of  the  Bureau  of  Animal  Industry  and. 
State  authorities  interested  in  the  extermination  of  cattle  ticks  took  part.  At 
this  conference  the  attitude  of  the  Bureau  of  Animal  Industry  to\A'ard  the  sub- 
ject was  outlined  l)y  A.  D.  Melvin,  and  notes  on  the  cooperative  work  thus  far 
carried  oil  \^ere  presented  by  11.  I'.  Steddom.  Such  work  has  been  done  in 
nearly  all  of  the  Southern  States.  During  the  first  year  of  cooperative  effort 
about  549,000  head  of  cattle  have  been  inspected,  and  an  area  of  50,000  sq. 
miles,  covering  45  whole  counties  and  pax'ts  of  13  other  counties,  has  been  appar- 
ently freed  from  ticks  and  released  from  quarantine.  These  results  encourage 
the  belief  that  with  an  annual  appropriation  of  ^250,000  the  cattle  tick  can  be 
ultimately  eradicated. 

The  legal  side  of  the  question  was  discussed  by  G.  P.  McCabe  and  recommen- 
dations made  regarding  the  phraseology  of  laws  intended  to  permit  cooperation 
between  Federal  and  State  authorities.  This  matter  was  also  referred  to  by 
D.  F.  Luckey.  The  difRailties  met  with  in  the  enforcement  of  quarantine  regula- 
tions were  mentioned  by  T.  Mori-is,  and  C.  A.  Cary  called  attention  to  the  desira- 


VETERINARY    MEDIOINE.  81 

bility  of  giviiii;  wide  ijublieity  to  the  work  of  tick  eradictitioii.  Reports  were 
received  from  all  of  tlie  Southern  Stat(?s  rep\rdiiig  the  progress  of  the  work. 

Methods  of  eradicating  cattle  ticks,  L.  A.  Klein  {South  Carolina  Sta.  Bui. 
ISO,  i)i>.  17,  figs.  3;  V.  S.  Dept.  Agr.,  Bur.  Aiiiiii.  Jiitliis.  Cue.  110,  pp.  16,  figs.  3).— 
The  desiral)ility  of  eradicating  cattle  ticks  is  set  forth  in  coiniection  with  a  dis- 
cussion of  the  general  problenis  connected  with  this  operation.  Cattle  ticks 
should  be  eradicated  for  the  reasons  that  they  transmit  Texas  fever,  constitute 
a  barrier  to  interstate  trattie  in  cattle,  check  the  growth  and  development  of  all 
cattle,  and  prevent  to  some  extent  the  introduction  of  a  better  grade  of  stock  into 
the  South. 

It  is  held  that  tick  eradication  is  practicable  and  may  be  accomplished  by  a 
system  of  rotation  of  pastures,  by  the  starvation  plan,  by  picking  or  brushing 
ticks  from  the  cattle,  and  by  oiling.  It  is  recommended  that  cattle  be  examine<^l 
weekly,  beginning  iibout  October  l.j.  and  treated  with  crude  oil  so  long  as  any 
ticks  are  found.  Under  ordinary  conditions  a  thorough  application  in  October 
will  make  it  unnecessary  to  give  further  treatment  until  March.  The  oil  may 
be  applied  with  a  brush  or  with  a  piece  of  burlap,  and  all  parts  of  the  cow 
should  be  covered  with  it. 

East  coast  fever,  J.  M.  Sinclair  (Xatal  Agr.  Jour,  and  Miii.  Rec,  10  {1001). 
\o.  1,  pp.  Jfl-JfS). — Notes  are  given  on  the  prevalence  of  this  disease  in  Rho- 
desia. Since  1902  nearly  34,000  cattle  have  died  in  Rhodesia  from  this  cause. 
During  the  time  of  its  greatest  prevalence  it  was  spread  largely  by  the  unregu- 
lated movement  of  cattle  from  place  to  place,  but  since  quarantine  regulations 
have  been  established  this  means  of  transmission  has  been  eradicated. 

Infection  with  foot-and-mouth  disease,  C.  Terni  {Clin.  ^'et.  [Milan],  30 
{li)07),  Xo.  I'j,  pp.  2'f')-23.'i). — Apparently  spontaneous  outbreaks  of  foot-and- 
mouth  disease  sometimes  occur  with  more  serious  symptoms  than  are  manifested 
in  cases  which  arise  by  direct  contact  of  healthy  cattle  with  diseased  ones.  The 
virus  in  such  cases  soon  becomes  attenuated  and  iucaiiable  of  producing  an 
infection  except  by  direct  contact.  It  is  believed  that  in  these  spontaneous  out- 
brenks  the  disease  is  due  to  the  perpetuation  of  an  active  virus  through  the 
agency  of  rats. 

Gid  in  calves,  P.  Leblanc  and  Freger  {Jour.  Med.  Vet.  et  Zootech.,  5S 
{1907),  Apr.,  pp.  193-196,  fig.  1). — The  comparative  infrequency  of  gid  in  young 
calves  is  believed  to  be  due  to  the  fact  that  they  are  kept  contiued  more  than 
lambs  and  are  not  attended  by  dogs.  They  are  therefore  less  often  exposed  to 
infestation  from  the  larv.ie  of  the  adult  form  of  the  gid  w^orm  in  dogs. 

Treatment  of  mammitis,  Schultze  {Berlin.  Tierdrztl.  Wchnschr.,  1906,  l\o. 
51,  p.  922). — Contagious  mammitis  being  in  most  cases  due  to  an  invasion  of 
bacteria  through  the  milk  canals,  the  author  applied  his  method  of  treatment 
along  the  same  channels.  The  udder  is  first  thoroughly  milked  and  then 
cleansed  with  warm  soapsuds  and  a  3  pef  cent  solution  of  creolin,  after  which  it 
is  dried.  Injections  are  made  into  the  milk  cisterns  with  solutions  containing 
5  per  cent  creolin  or  camphorated  oil.  This  treatment  is  repeated  3  times  daily 
and  in  nearly  all  cases  .has  brought  about  prompt  improvement. 

The  etiology  of  milk  fever,  E.  Sonnenberg  {Berlin.  Tierdrztl.  Wehnsehr., 
1907,  Xo.  17,  pp.  2S3-2S6). — In  the  study  of  milk  fever  undertaken  by  the  author, 
an  attempt  was  made  to  determine  the  effect  of  the  constituents  of  milk  on  the 
physiological  functions  of  experimental  animals,  particularly  rabbits. 

From  these  tests  it  is  concluded  that  the  milk  of  healthy  cows  and  also  of 
those  suffering  with  milk  fever  contains  jiroteid  substances  which  produce  a 
typical  reaction  in  rabbits  after  subcutaneous  inoculation.  This  reaction  is 
shown  in  the  circulatory  system  and  digestive  tract.     The  proteid  substances  in 
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milk  show  a  clieinically  toxic  effect  which  persis^ts  for  only  ;i  short  time.  Ap- 
parently the  effect  is  exerci.setl  upon  the  vasomotor  nerve  center  and  produces  an 
irritation  and  paralysis  of  these  structures.  According  to  these  experiment'^, 
milk  fever  could  be  considered  as  due  to  an  abnorm:il  increase  in  the  quantity 
of  these  injurious  substances  in  milk. 

The  treatment  of  milk  fever,  S.  R.  Ferwerda  {TijdscJn:  ]'ce(trtKCiiijh-..  3Jf 
{11)01),  yo.  7,  pp.  -i-}-J--J-'/i5). — Brief  notes  are  presented  on  the  results  obtained 
in  the  treatment  of  1(50  cases  of  milk  fever  by  means. of  air  pumped  into  the 
udder.  In  nearly  all  of  these  cases  marked  improvement  was  observed  within 
n  few  hours  and  only  1.3  per  cent  of  the  cows  died. 

The  treatment  of  infectious  vaginitis,  .J.  Vlaskamp  {Tijdschr.  Vecartseiiijlc, 
3.'f  {11)01),  ^o.  7,  PI).  JfSD-JiJi'i). — The  symptoms  of  infectious  vaginitis  are  briefly 
described  aud  notes  are  given  on  the  occurrence  and  spread  of  the  disease.  The 
author  obtained  best  results  in  treating  the  disease  from  the  use  of  an  ointment 
containing  pyoctanin.  In  these  experiments  ichthyol  was  not  used,  but  it  is 
believed  that  tkis  might  also  l)e  of  some  lienetit. 

Different  species  of  trypanosoniata  observed  in  bo  vines  in  India,  A.  Lin- 
card  {.Jour.  Trap.  Tci.  iici..  2  {1901),  'So.  l,.pp.  Ji-50,  pis.  3). — A  long  series  of 
observations  has  been  made  on  trypanosoniata  as  found  in  various  bovines  in 
India  of  the  hill  and  plains  types.  The  species  of  trypauosomes  thus  far 
observed  include  T.  evansi,  T.  himalayanum,  T.  uiuktemii,  and  T.  bidicinu  in 
hill  cattle,  the  last-named  species  being  also  found  in  plains  cattle. 

The  methods  of  reproduction  and  other  jioints  in  the  biology  of  the  obser^ed 
trypauosomes  are  discussed  in  detail,  and  a  table  is  given  showing  the  average 
measurements  of  diftVrent  species. 

Observations  on  some  •worms  found  in  the  aortas  of  buffaloes  and  bullocks, 
(J.  L.  Tuck  {-Jour.  Trop.  Vet.  Sci.,  2  {1907),  Ao.  i,  pp.  69-100). — Two  sjiecies 
of  parasitic  worms  belonging  to  the  family  Filariida^  were  foiuid,  one  in  the 
aortic  walls  of  the  buffalo  and  one  in  domestic  cattle.  A  large  percentage  of 
buffalo  and  cattle  was  found  to  be  infested  with  these  worms.  Each  small  tumor 
in  the  aortic  or  arterial  wall  contained  a  single  parasite. 

A  detailed  description  is  given  of  the  anatomical  features  of  the  aorta  and 
of  the  minute  characters  of  the  parasitic  worms.  The  anatomical  features  of 
these  parasites  are  shown  by  way  of  comparison  in  t.ibular  form. 

Nodules  containing  larval  nematode  worms  in  the  intestinal  submucosa 
of  a  bullock,  J.  B.  Cleland  {Jour.  Trop.  Vet.  ScL,  2  {1901),  Xo.  1,  pp.  61,  68).— 
In  the  course  of  meat  inspection  a  number  of  small  nodules  were  found  in  the 
subnmcosa  of  the  small  intestine  of  a  beef  animal.  The  nodules  were  readily 
movable  and  appeared  to  be  in  close  relation  Avith  the  blood  vessel  in  every  case. 
Each  nodule  contained  1  or  2  nematode  worms  which  have  thus  far  not  been 
identified. 

Trichinosis:  A  danger  in  the  use  ^f  raw  pork  for  food,  B.  H.  Ransom  {U.  8. 
Dcpt.  Agr.,  Bur.  Auiiii.  Indus.  Circ.  108,  pp.  6,  figs.  ■'>). — The  trichina  is  described 
in  its  3  stages  and  notes  are  given  on  the  symptoms  of  trichinosis  in  man.  its 
treatment,  and  the  frequency  of  the  occurrence  of  the  disease  in  man  aud  hogs. 

In  preventing  this  disease  in  man,  attention  is  again  called  to  the  fact  that 
no  further  precaution  is  necessary  than  the  thorough  cooking  or  preparation  of 
pork  before  it  is  eaten.  The  trichina^  are  killed  with  certainty  either  by  thorough 
cooking  or  curing. 

The  etiology  of  hog  cholera,  Schreiber  {Berlin.  Ticrtirztl.  Wchnschr.,  1901, 
So.  18.  pp.  299-0111). — The  author  has  succeeded  in  producing  both  the  chronic 
and  acute  forms  of  hog  cholera  by  experimental  inoculation  with  pure  cultuies 
of  Bacillus  suipestifcr.     Success  was  also  had  in  producing  an  active  imuiunity 
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by  means  of  the  hog  cholera  bacillus  and  a  passive  ininiuuity  by  means  of  the 
coiTesponding  senun. 

The  author  takes  the  positicni  that  B.  siiiije.'^tifer  must  be  looked  upon  as  the 
true  cau!-e  of  hog  cholera.  It  is  admitted  that  the  filterable  virus  is  capable  of 
producing  hog  cholera,  but  the  author  considers  this  virus  as  being  a  toxin 
formed  by  the  interaction  of  the  organism  and  the  hog  cholera  Ijacillus.  and 
classifies  it  as  an  aggi'cssin  in  the  sense  of  Rail. 

Purulent  inflammation  of  the  inner  ear  in  hogs,  A.  M.  Bergmax  {Fortschr. 
Vet.  Hi/!/..  //  {lixr,),  \o.  11.  PI).  2'fl-2.'iS,  p(jH.  S). — The  literature  relating  to  this 
disease  in  other  animals  is  briefly  mentioned.  Apparently  no  cases  had  pre- 
viously been  recorded  in  hogs.  The  author  describes  a  number  of  cases  in 
which  the  head  vvas  twisted  to  one  side  as  the  result  of  the  trouble.  A  )uicro- 
scopic  examination  of  the  tissues  from  the  inner  ear  showed  that  in  the  3  cases 
thus  studied  the  swine  plague  bacillus  and  also  Barillu.s  jii/ogoirs  were  ])resent. 

The  penetration  of  dead  glanders  bacilli  through  the  intestinal  wall, 
J.  Cantacuzexe  {('ojii/jt.  Rend.  Sac.  Biol.  [Paris],  61  [1906).  To.  31.  pp. 
61S-62'i). — Dead  glanders  bacilli  were  found  capable  of  passing  through  the 
intestinal  epithelium.  A  certain  portion  of  the  bacilli  after  passing  through 
the  epithelium  were  captured  by  phagocytes,  but  some  of  them  succeeded  in 
escaping  and  entering  the  lymph  system.  The  ordinary  intestinal  bacteria 
associated  with  the  dead  glanders  bacilli  were  not  able  to  pass  by  the  phagocytes. 

Some  remarks  on  equine  biliary  fever  in  India,  C.  H.  H.  Jolliffe  {Jour. 
Tro/t.  Vet.  tici.,  2  {1901),  Ao.  1,  pp.  51-66). — Equine  biliary  fever  prevails  quite 
widely  in  various  parts  of  India  and  at  times  causes  serious  losse;;  among 
horses.  Notes  are  given  on  the  symptoms  and  pathology  of  these  disea.^es,  dif- 
ferential diagnosis,  and  treatment.  Thus  far  quinin  has  given  the  best  results 
in  the  treatment  of  the  disease,  but  a  really  satisfactory  treatment  has  not  been 
devised. 

The  pathological  anatomy  of  the  Borna  horse  disease,  H.  Oppenheim  and 
K.  Ostertag  {Ztsdir.  Iiifcktioii.shnnih-.  ii.  Hug.  Uaustiere,  2  {1907),  Xo.  2-3, 
pp.  l-'iS-lol',.  fiffs.  3). — The  pathological  lesion  in  this  disease  may  be  character- 
ized as  a  not  diffuse  but  localized  meningocephalitis  of  an  acute  but  nonpurulent 
nature.     The  clinical  symptoms  and  pathological  findings  are  described  in  detail. 

The  Trypanosoma  equiperdum  in  Canada,  J.  G,  Rutherford  {Yet.  Rec, 
19  {190'i),  Xo.  9,'i2.  p.  710). — It  is  announced  that  the  protozoan  parasite  of 
dourine'has  been  isolated  from  a  case  of  this  disease  in  Canada  and  has  been 
recovered  from  another  horse  inoculated  with  material  from  the  first  case. 

The  treatment  of  infectious  cerebro-spinal  meningitis  of  horses,  E.  Diem 
(Wchnschr.  TierhrilL:  ii.  Viehzucht,  .51  {1907),  Ao.  16,  pp.  301-303).— In  the 
region  about  Burghausen  it  is  stated  that  this  disease  is  quite  prevalent.  The 
author  has  had  occasion  to  treat  numerous  cases.  The  treatment  recommended 
is  essentially  as  follows :  The  horses  are  kept  in  well-ventilated,  cool  stalls  and 
allowed  to  feed  only  on  grass  or  hay.  An  abundant  supply  of  water  is  provided 
to  which  certain  mineral  salts  may  be  added.  On  3  days  in  succession  injec- 
tions are  made  of  bichlorid  of  mercury  in  doses  of  0.1  gm.  in  10  cc.  of  water  to 
which  a  little  common  salt  has  been  added.  This  method  has  been  tested  for  I 
years  and  in  nearly  all  cases  a  complete  recovery  has  been  brought  about. 

Inflammatory  tumors  caused  by  spiroptera  in  the  horse,  Weinberg  {Cotiipt. 
Rend.  S(j(:.  Biol.  [I'tnis],  62  {}'.>(i7).  \o.  7.  /)/>.  2S7-2SD). — A  number  of  nematode 
worms  are  known  to  live  as  parasites  in  the  stomach  of  the  hoi"se  and  occasion- 
ally they  bury  themselves  in  the  mucous  memlirane  in  such  a  manner  as  to  i)ro- 
duce  tumors,  with  more  or  less  serious  effects.  This  is  especially  the  case  with 
spiroptera.  During  the  formation  of  the  tumors  thus  produced  opjiortunity  is 
given  for  infection  with  pathogenic  bacteria. 
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A  study  of  Babesia  canis,  K.  Kinoshita  (Arch.  Protistenk.,  8  (1907),  No. 
2-J,  1)1}.  29.'i-320,  pis.  2). — The  various  forms  assumed  by  this  organism  in  its 
different  developmental  stages  are  described  in  detail  and  tbe  literature  of  the 
sub.iect  is  discussed  in  connection  with  a  short  bibliography.  The  material  was 
obtained  from  dogs  suffering  from  s]M)ntaneous  cases  of  piroi)lasmosis  or  as  a 
result  of  inoculation. 

The  decomposition  of  rabies  virus  in  vitro  by  means  of  radium,  G.  Tizzoni 
and  A.  Bongiovanni  (Atti  R.  Accad.  Lined  Rend.  CI.  /S'c/.  Fis.,  Mat.  e  Nat.,  o. 
ser.,  16  (1907).  I,  No.  7,  pi).  Ji85-.'f92). — When  20  mg.  of  bromid  of  radium  were 
added  to  5  cc.  of  distilled  water  and  1  cc.  of  an  emulsion  of  rabies  virus  was 
allowed  to  remain  in  this  solution  for  24  hours  the  virulence  of  the  virus  was  not 
reduced  in  the  manner  described  by  Rehn.  Negative  results  were  obtained  in  all 
instances.  The  animals  inoculated  with  virus  treated  with  radium  died  of  rabies 
after  tbe  same  period  of  incubation  as  was  shown  by  control  animals. 

Bectal  vaccination  for  rabies,  P.  Remlinger  (Cnmpt.  RcikI.  Soc.  Biol.  \J'aris], 
62  (1907),  No.  IJf,  pp.  722,  723).— On  account  of  favorable  results  olitained  from 
rectal  injections  of  antituberculous  serum  in  the  treatment  of  tuberculosis,  the 
author  thought  it  desirable  to  test  this  method  of  vaccination  for  rabies. 
Experiments  were  carried  out  on  rabbits  which  received  a  rabid  hemisphere  or 
whole  brain  in  an  emulsion  of  20  cc.  of  water  at  repeated  intervals  of  1  week. 
In  cases  where  the  mucous  membrance  was  injured  to  the  slightest  extent  an 
infection  took  place  in  about  1  out  of  5  cases.  It  is  found  possible,  however, 
to  pi'oduce  an  innnunity  by  this  method. 

A  peculiar  blood  condition,  probably  parasitic,  in  Sudanese  fowls,  A.  Bal- 
four (Jour.  Trop.  Med.  and  Hyg.  [London],  10  (1907),  No.  9.  pp.  loS-loT, 
figs.  5). — A  disease  was  noted  in  fowls  which  resembles  spirillosis  in  symptoms, 
the  most  striking  of  which  were  anemia  and  pronounced  stupor.  An  examina- 
tion of  the  blood  showed  the  presence  of  corpuscles  affected  with  organisms 
which  may  prove  to  be  blood  parasites.  The  supposed  parasites  were  foinid 
in  the  blood  corpuscles  outside  of  the  nucleus  in  numbers  varying  from  1  to  7. 
Gross  post-mortem  lesions  are  not  striking  aside  from  the  general  anemia  and 
a  congestion  of  the  liver,  kidneys,  and  huigs.  The  parasites  apparently  belong 
to  Piroplasma  and  are  believed  to  be  carried  by  Argas  persiciis. 

Quail  disease  in  the  United  States,  G.  B.  Morse  (V.  S.  Dept.  Agr.,  Bur. 
Anim.  Indus.  Circ.  109,  pp.  11.  figs.  .i). — Quail  disease,  due  to  a  micro-organism 
belonging  to  the  group  of  coli  bacillus  and  characterized  by  congestion  of  the 
lungs,  necroses  of  the  liver,  and  intestinal  ulceration,  is  reported  as  having 
occurred  in  3906  in  Alabama,  Kansas.  Indian  Territory,  Virginia,  District  of 
Columbia,  Massachusetts,  and  Nova  Scotia.  The  disease  affected  the  common 
bobwhite,  California  (luail,  and  other  western  species  of  quail  and  grouse. 

The  period  of  incubation  appears  to  be  aI)Out  10  days.  No  curative  treatment 
has  been  devised.  Occasionally  the  disease  runs  a  chronic  course  but  as  a  rule 
the  birds  die  within  2  or  o  days,  the  chief  symptoms  being  dullness  and  a 
tendency  to  remain  motionless.  The  quail  disease  is  recognized  as  a  serious 
menace  to  the  propagation  of  these  birds.  In  preventing  the  spread  of  the 
disease,  therefore,  it  is  necessary  to  give  close  attention  to  birds  kept  in  captivity 
and  Isolate  all  suspected  birds  promptly,  after  which  the  quarters  are  to  be 
disinfected. 

RURAL  ENGINEERING. 

Mechanical  tests  of  pumping  plants  in  California,  .1.  N.  Le  Conte  and 
C.  E.  Tait  (V.  S.  Dept.  Agr.,  Office  E.f/it.  Stas.  Bui.  181.  pp.  72.  figs,  irt).— This 
is  a  rei)ort  of  mechanical  tests  of  pumi)ing  pl.-mts  made  as  a  part  of  the  coopera- 
tive irrigation  investigations  of  this  Office  and  the  State  of  California  and  in- 
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eludes  38  complete  tests  and  more  than  loo  partial  tests,  the  complete  tests 
showing  efficiency  and  fuel  consumption,  and  tbe  partial  tests  the  work  done, 
fuel  consumption,  cost  of  plant,  and  cost  of  operation.  The  power  used  included 
i;asoline  and  steam  engines  and  electric  motors,  and  the  types  of  pumps  centrif- 
ugal, rotary,  deep-well,  and  air-lifts.  The  efficiencies  given  are  the  combined 
efficiencies  of  engines,  transmission,  and  pumps,  being  the  ratio  between  the 
indicated  horsepower  and  the  actual  work  done  in  lifting  water. 

Complete  tests  were  made  of  9  plants  with  gasoline  engines  running  centrif- 
ugal pumps,  and  2  ])lants  with  gasoline  engines  running  deep-well  pumps. 
The  efficiencies  of  the  centrifugal-pump  plants  varied  from  20  to  49  per  cent, 
the  average  being  34  per  cent.  With  the  deep- well  pumps  the  efficiency  was  33 
per  cent  in  one  case  and  52  per  cent  in  the  other,  averaging  43  per  cent. 

The  electrically  driven  plants  tested  included  7  centrifugal  pumps,  1  screw 
pimip.  2  deep-well  pumi)s,  1  triplex  pump,  and  1  rotary  pump.  The  efficiencies  of 
the  plants  were  as  follows :  Centrifugal,  from  17  to  55  per  cent,  averaging  41 
per  cent :  screw  pump,  30  per  cent ;  deep-well,  37  and  41  per  cent,  averaging 
39  per  cent ;  triplex  53  per  cent,  and  rotary,  two  tests  of  same  plant,  54  -and  49 
per  cent,  averaging  51.5  per  cent.  ■'     ■-■'■]i-- 

The  steam-driven  pumps  included  7  centrifugal  pumps.  2  plunger  pumps,  and 
3  air  lifts.  All  these  plants  used  crude  oil  for  fuel.  The  plant  efficiencies 
were  as  follows:  Centrifugal,  34  to  GO  per  cent,  averaging  47  per  cent;  plunger, 
93  and  91  per  cent,  averaging  92  per  cent ;  and  air  lifts  10  to  18  per  cent, 
aA'eraging  17  per  cent.  It  should  be  remembered  that  these  are  tests  of  plants 
in  actual  operation,  and  they  probably  represent  very  well  what  may  be  expected 
from  iilants  of  this  type  under  field  conditions.  For  the  plants  using  centrifugal 
pumps  the  plant  efficiency  does  not  seem  to  differ  definitely  from  that  for  gaso- 
line or  electric  plants.  The  plant  efficiency  of  the  plunger  pumps  was  much 
higher  than  for  any  other  type,  while  for  the  air-lift  plants  it  was  very  much 
lower. 

The  amount  of  crude  oil  consumed  varied  from  over  0.8  gal.  per  indicated  horse- 
power hour  for  the  smallest  plant  to  a  little  over  0.2  gal.  for  the  largest  plant. 
For  those  using  centrifugal  pumps  the  amount  of  crude  oil  used  per  useful 
water  horsepower  hour  varied  from  2.5  gal.  for  the  smallest  plant  to  about 
0.5  gal.  for  the  most  economical  plants.  A  comparison  with  gasoline  engines  of 
corresponding  size  showed  that  at  least  four  times  as  much  crude  oil  was  required 
when  burned  under  a  steam  boiler  as  was  needed  of  gasoline  when  used  in  an 
internal-combustion  engine.  When  steam  plants  run  intermittently  considerable 
fuel  is  re(iuired  in  getting  up  steam  preparatory  to  starting  the  plant,  so  it  is 
probable  that  in  such  cases  the  actual  performance  of  the  plants  requires  more 
fuel  in  in-oportion  to  the  work  done  than'  is  shown  in  the  tests. 

A  comparison  of  the  results  obtained  with  centrifugal  pumps  using  gasoline, 
electricity,  and  steam  as  motive  power  slujws  that,  at  the  prevailing  prices,  to 
raise  1  acre-foot  of  water  1  ft.  the  cost  of  gasoline  varies  from  li  to  5  cts.,  of 
electricity,  from  4*  to  10  cts.,  and  of  crude  oil  for  generating  steam  from  \h  cts. 
upward.  The  total  cost,  according  to  the  rates  used  for  fixed  charges  and  the 
figures  obtained  for  attendance  and  maintenance,  of  raising  1  acre-foot  of  water 
1  ft.  for  gasoline  plants  varies  from  4  cts.  upYJird.  for  electrical  plants  from  7 
to  10  cts..  and  for  steam  i)lants  from  4  cts.  upward. 

In  addition  to  the  comi)lete  tests  discussed  above,  fuel  and  water  tests  were 
made  on  plants  immediately  about  the  city  of  Pomona.  Cal.  In  each  case  the 
nieasui'ements  were  made  showing  the  work  done  or  AAater  horsepower  and  the 
fuel  consumed,  the  results  being  stated  with  gasoline  in  gallons  per  useful 
water  horsepower   h<)nr,   with  electricity   in  kilowatts  per  useful  water  horse- 
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power  hour,  and  with  steam  phiiits  using  crude  oil  in  gallons  per  useful  water 
horsepower  hour. 

Forty-seven  plants  having  gasoline  engines  running  centrifugal  pumps  varying 
in  size  from  1^  in.  to  (5  in.  showed  consumptions  rjLuming  from  0.228  gal.  to  2.414 
gal.  per  useful  water  horsepower  hour,  the  largest  consumption  being  with  the 
smallest  pump,  and  being  more  than  ten  times  as  large  as  the  smallest  consump- 
tion. The  average  consumption  was  0.52  gal.  per  useful  water  horsepower  hour. 
This  is  approximately  0.7  gal.  to  raise  1  acre-foot  of  water  1  ft. 

There  are  reported  41  plants  having  gasoline  engines  and  deep-well  pumps. 
The  fuel  used  per  useful  water  horse])ower  hour  varied  from  0.185  gal.  to  4.81 
gal.,  the  average  being  0.5(i3  gal.  This  ecjuals  approximately  0.77  gal.  per  acre- 
foot  raised  1  ft.  This  is  slightly  higher  than  the  consumption  with  centrifugal 
pumps. 

Thirty  electrically  driven  plants  were  tested.  17  having  centrifugal  pumps  and 
13  having  deep-well  pumps.  The  power  used  per  useful  water  horsepower  with 
centrifugal  pumps  ranged  from  l.-Sf]  to  3.10  kilowatts,  averaging  2.12  kilowatts; 
with  deep-well  pumps  it  ranged  from  1.11  to  2.05  kilowatts,  averaging  1.5  kilo- 
watts. The  advantage  in  this  case  is  with  the  deep-well  pumps,  while  with  the 
gasoline  engines  there  was  a  slight  advantage  with  the  centrifugal  pumps. 

Eleven  steam-driven  plants  were  tested,  3  having  centrifugal  pumps  and  8 
having  air  lifts,  the  average  consumption  of  oil  jier  useful  water  horsepower 
hour  with  the  centrifugal  pumps  being  1.74  gal.  and  with  the  air  lifts  1.59  gal,, 
the  advantage  being  with  the  air  lifts. 

The  most  striking  point  shown  bv  the  tables  is  the  extreme  variation  in  fuel 
consumption  between  the  most  economical  and  the  most  wasteful  plants  of  the 
same  type.  As  already  noted,  the  highest  consumption  in  the  gasoline  plants 
was  luore  than  ten  times  the  lowest  while  the  average  was  but  little  more  than 
one-fifth  of  the  highest  consumption  and  slightly  more  than  twice  the  lowest, 
indicating  that  proper  adjustment  and  care  might  on  the  average  i-educe  the  fuel 
consumed  by  one-half. 

The  report  gives  also  a  large  amount  of  data  regarding  the  cost  of  pumping 
plants  and  the  cost  of  attendance  and  rei)airs.  and  other  interesting  facts  regard- 
ing pumping  water  for  irrigation. 

Mechanical  tests  of  pumps  and  pumping  plants  used  for  irrigation  and 
drainage  in  Louisiana  in  1905  and  1906,  W.  B.  Gregory  (I  .  S.  Dcpt.  A(/r., 
Office  Expt.  Stas.  Bid.  183.  />/>.  12.  fiy-s.  .',). — The  Louisiana  tests,  like  the  Cali- 
fornia tests  reported  above,  show  the  efficiency  of  the  engines,  transmissions, 
and  pumps,  and  the  fuel  consumption.  "With  2  exceptions,  the  plants  tested 
had  steam  engines  and  used  crude  oil  for  fuel.  Twelve  plants  had  centrifugal 
pumps  and  3  had  rotary  pumps.  The  most,  significant  point  in  the  results  is 
the  high  efficiency  of  the  rotary  pumps,  one  showing  81.7  per  cent  efficiency, 
and  another  83.3  per  cent ;  the  third,  however,  showed  only  30.1  per  cent  effi- 
ciency. The  efficiencies  of  the  centrifugal-pump  plants  ranged  from  5  to  68 
per  cent.  The  pump  showing  only  5  per  cent  efficiency  was  so  badly  adjusted 
that  the  runner  wore  a  hole  through  the  casing  and  is  not  included  in  the 
average  which  follows.  The  next  lowest  efficiency  was  20.8  per  cent,  the  avei*- 
age  for  11  plants  being  47  per  cent.  This  is  exactly  the  efficiency  found  for 
steam-driven  centrifugal  pumps  in  the  California  tests,  the  fuel  being  crude 
oil   in  l)oth  cases. 

In  this  report  fuel  consumption  is  given  in  pounds.  If  these  are  reduced  to 
gallons  the  oil  used  per  useful  water  horsepower  hour  with  centrifugal  pumps 
ranges  from  0.29  gal.  to  3.G0  gal.,  averaging  1.1  gal.  The  3  rotary  pumps 
showed  a  consun)j)tion  of  0.35  gal..  0.27  gal.,  and  2.55  gal.,  the  average  being 
1.00  gal.,   and  the  2  lowest  consumptions  averaging  0.31   gal.     Among  all   the 
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tests  tlio  lowest  eonsuniiitioii  is  with  :i  rotary  puiiip.  0.-~  jial.,  aiul  the  next 
lowest  is  with  a  centrifugal  pinni).  O.liO  gal.  Here,  as  in  C'alifornia,  the  most 
notahle  feature  is  the  wide  variation  with  plants  of  the  same  type,  the  highest 
consumption  with  centrifugal  pumps  being  12.5  times  the  lowest. 

The  average  fuel  consumption  by  the  plants  tested  in  Louisiana  is  lower  than 
the  average  of  the  California  plants,  the  steam-driven  centrifugal  plants  in 
California  showing  an  average  consumption  of  1.74  gal.  per  useful  water 
hitrsepower. 

The  author  Interprets  his  results  by  assuming  plants  of  different  types  and 
iiguriug  tirst  cost  and  operating  expenses,  using  the  resvdts  of  his  tests.  The 
results  are  also  used  in  making  a  diagram  showing  the  cost  of  fuel  and  the 
total  cost  of  irrigation  per  acre  under  varying  conditions. 

Drainage  conditions  of  Wisconsin,  A.  R.  Whitson  and  E.  U.  Jones  {Wiscon- 
i<in  Sta.  Bill.  1^6,  pp.  -}7,  fi<js.  l.j,  map  1). — This  bulletin  describes  briefly  the 
soils  of  Wisconsin  and  discusses  the  fertility  and  drainage  of  the  marsh  and 
clay  lands  of  the  State  on  the  basis  of  greenhouse  and  field  experiments  made 
en  typical   soils  of  each  class. 

The  marsh  lands  are  classified  in  two  groups  with  regard  to  fertility  and 
drainage  conditions:  "First,  those  of  the  sandstone  and  granitic  regions,  in 
The  central  and  northern  portions  of  the  State;  and,  second,  those  of  the 
glaciated  limestone  region  of  the  eastern  and  southeastern  portions."  •  i 

The  clay  soils  are  divided  into  six  groups:  (1)  Last  glacial  clay  on  lime- 
stone, (2)  red-clay  area,  (3)  old  glacial  clay  on  crystalline  rocks,  (-i)  last 
glacial  clay  on  crystalline  rock,  (5)  old  glacial  clay  on  limestone  and  sand- 
stone, and    (6)   residual  clay  limestone. 

The  marsh  soils  "  must  be  drained  in  order  to  be  brought  under  cultivation 
and  their  reclamation  tlierefore  adds  to  the  total  amount  of  land  under  cul- 
livation.  There  is,  however,  a  hirge  part  of  the  upland  clay  soils,  already 
under  cultivation,  with  a  surface  and  under  drainage  which  is  so  poor  that 
they  would  be  greatly  benefited  by  tile  drainage." 

lender  present  conditions  as  to  value  of  land  and  crops  and  price  of  labor, 
the  authors  conclude  tliat : 

"  Reclamation  by  drainage  will  make  2,000,000  acres  of  peat  and  muck  lands 
in  tlie  central  and  northern  part  of  tlie  State  fairly  productive  lands. 

"  Drainage  of  the  marsh  lands  in  tlie  southeastern  part  of  tlie  State  will 
make  nearly  two-thirds  of  a  million  acres  as  valuable  as  any  class  of  lands  in 
the  State. 

"  The  amount  of  clay  lands  needing  tile  drainage  and  the  total  benefits 
derived  from  such  drainage  are  nearly  twice  as  great  as  in  the  case  of  marsh 
lands. 

"A  fair  estimate  of  the  amount  of  land  needing  drainage,  of  the  cost,  and  of 
the  benefits  above  cost  is  given  in  the  following  table: 


'■.lfrc«</r  of  poorhj  (Jniiiicd  laiid  of  riich   type.  togctJier  irith   cost  and  profit  of 

drainayc. 


Kind  of  soil. 


Number  of         Cost  of 
acres.  drainage. 


I'cat  and  muck  on  sand  and  granitic  area . 

Muck  and  peat  on  limestone  area 

Clay  of  last  glaciation  on  limestone 

Ked  clay  of  Superior  and  Green  Bay  region 

( >ld  glacial  clay  on  granitic  area 

Uist  glacial  clay  on  granitic  area 

Old  glacial  clay  on  limestone 

Residual  clay  on  limestone 

Total 


9535— No.  1—01 


•2, 000, 000 

610, 000 

1,500,000 

1,300,000 

1 , 000, 000 

600,000 

60, 000 

300, 000 


7, 360, 000 


SIO,  000, 000 

18, 300, 000 

11,2.50,000 

9, 7.50, 000 

11,2.50,000 

3, 600, 000 

350, 000 

2, 250, 000 


66,750,000 


Profit  above 
cost. 


S20, 000, 000 
24,000,000 
30, 000, 000 
13,000,000 
15, 000, 000 
6, 000, 000 
1,000,000 
5, 000, 000 


lU,  000, 000 
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"  The  writers  know  of  no  other  way  in  which  so  great  an  increase  in  the  pro- 
ductive power  of  the  agricultiiral  hinds  of  Wisconsin  can  be  effected  as  by 
drainage." 

RURAL  ECONOMICS. 

Report  on  the  decline  in  the  agricultural  population  of  Great  Britain, 
1881-1906,  R.  H.  Rew  (Bd.  Affi:  and  Fisheries  [Loiido),],  1906.  pp.  1J,3,  fiiys.  2, 
map  1). — The  census  returns  of  Great  Britain  for  the  period  1881-1901  sliow  a 
decrease  of  294.627  agricultural  laborers,  and  the  returns  from  this  imiuiry, 
which  were  secured  from  248  correspondents,  indicate  "  that  since  1901  there 
has  been  some  further  reduction  in  the  number -of  men  employed  on  farms,  but 
that  the  diminution  is  proceeding  at  a  slower  rate  than  during  the  10  or  20 
years  preceding  that  date." 

The  causes  assigned  for  this  continuing  decline  in  farm  labor  are  the  laying 
down  of  arable  land  to  grass,  the  use  of  improved  machinery,  the  higher  wages 
and  superior  social  advantages  afforded  by  employment  in  other  industries,  a 
deficiency  of  satisfactory  housing  accommodation,  the  few  opportunities  for 
financial  advancement,  a  deficiency  of  small  holdings  in  some  counties,  and  a 
lack  of  money  on  the  part  of  those  who  would  take  up  small  holdings.  On  the 
other  hand,  encouragement  for  the  future  is  found  in  the  fact  that  farmers  are 
adapting  themselves  to  changed  conditions  by  taking  up  "  the  cultivation  of 
fruit  and  vegetables,  the  rearing  of  poulti*y,  and  other  industries  of  a  so-called 
subsidiary  character."  This  transition  is  expected  to  furnish  new  fields  of 
employment  to  labor. 

A  large  part  of  the  volume  is  taken  up  with  a  summary  of  the  reports  of  the 
correspondents,  including  their  names  and  addresses.  Appendix  A  gives  the 
census  statistical  data  regarding  the  number  of  farmers  and  laborers,  acreage 
of  arable  and  grass  lands,  number  of  cattle  and  sheep,  and  number  of  agri- 
cultural holdings  in  each  county  of  Great  Britain  for  the  period  under  dis- 
cussion. 

The  decline  in  number  of  agricultural  laborers  in  Great  Britain,  E\'ersley 
{Jour.  Roy.  Statis.  Soc.  10  (1907).  Xo.  2.  pp.  267-319).— The  author  discusses 
the  causes  of  this  decline  and  aims  to  show  what  has  become  of  the  laborers 
who  have  left  the  farm. 

Of  130.r)00  laborers  who  have  been  withdrawn  in  England  and  Wales  in  the 
20  years  from  1881  to  1901,  it  is  claimed  that  about  56.000  engaged  in  intensive 
gardening,  while  T4.C>00  found  employment  at  higher  wages  in  avocations  and 
industries  where  physical  strength  is  necessary — on  the  railways,  in  the  rural 
police,  as  carmen,  and  as  laborers  in  towns. 

In  the  author's  opinion  the  remedy  for  the  decline  of  agricultural  laborers 
lies  "  in  the  direction  of  intense  cultivation  in  connection  with  small  holdings, 
under  the  stimulus  of  ownership,  or  of  security  of  tenure  different  from  that 
of  yearly  tenancy,  which  is  the  rule  with  larger  farms  under  the  system  of 
British  agriculture."  This  he  believes  would  give  a  greater  employment  of 
labor  on  the  land  and  ultimately  produce  a  vigorous  and  independent  rural 
population. 

The  scarcity  of  farm  help  in  Hungary  (  Wiener  Landir.  Ztg..  .57  {1907),  So. 
3S.  pp.  363.  364). — This  article  points  out  the  effects  of  labor  agitation  and 
foreign  emigration  on  rural  deiwpulation  in  Hungary  and  outlines  the  measures 
adopted  by  landowners  and  the  government  to  meet  this  lack  of  farm  labor. 

In  brief,  the  remedies  c-onsist  in  the  importation  of  foreign  farm  help  and  the 
governmental  regulation  of  the  relations  between  landowners  and  laborers, 
including  penalties   for  the   violation   of  contracts  and  means  for  the  better 
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bousing  of  laborers.  Tbe  latter  is  regarded  as  especially  likely  to  stop  foreign 
emigration  and  cause  the  ultimate  return  of  tbe  people  to  tbe  land. 

A  gxiide  for  immigrants  and  settlers,  P.  Hunter  et  al.  (Sydney:  Govt.. 
lH'iO.  1,1,.  nil  +  J/N.  pjsi.  SI,  fif/ii.  32D,  map  1). — Tbis  gives  a  bistory  of  tbe  agri- 
cultural development  of  New  Soutb  Wales,  points  out  its  industrial  and  agricul- 
tural possibilities,  and  gives  suggestions  to  immigrants  wbo  intend  to  engage  in 
agriculture.  Information  is  given  regarding  tbe  metbods  of  acquiring  land  and 
of  securing  advances  by  settlers. 

Reports  on  land  settlement  in  Southern  Rhodesia,  1906-7,  C.  D.  Wise 
iRpts.  Land  Settlement  So.  Rhodesia,  WUli-l,  pp.  20). — On  tbe  basis  of  personal 
observations  of  the  agricultural  possibilities  of  the  country,  the  author  recom- 
mends a  system  of  land  settlement  in  brief  as  follows : 

The  establishment  of  a  central  farm  by  the  British  Soutb  Africa  Co.  of  not 
less  than  5.000  acres  to  serve  as  an  experimental  and  training  farm  for  pros- 
pective settlers ;  tbe  allotment  of  farms  to  settlers  of  from  1.000  to  1..300  acres 
in  size  with  alternate  blocks  of  similar  size  reserved  by  the  company ;  tbe 
selection  of  practical  farm  bands  only  as  settlers ;  tbe  erection  of  temporary 
huts,  with  a  view  to  the  health  and  social  intercourse  of  the  settlers :  the 
encouragement  of  diversified  farming  under  irrigation  wherever  feasible :  finan- 
cial aid  to  farmers  in  a  way  to  stimulate  self-help  and  independent  action :  and 
supervision  of  the  settlers"  farms  by  the  company's  hired  manager,  with  a  view 
of  giving  advice  where  needed. 

The  recommendations  as  to  advances  to  settlers  are  made  for  tbe  purpose  of 
protecting  the  company  while  making  repayment  as  easy  as  possible. 

The  agricultural  wealth  and  development  of  Western  Siberia,  H.  C.  Cae- 
PENTER  (Amer.  ExiJorter,  GO  (1001),  Ao.  1.  pp.  3-6.  flfjs.  10). — Tbis  is  a  descrip- 
tion of.  the  area,  geological  characteristics,  mineral  resources,  and  agricultural 
possibilities  of  Western  Siberia. 

Under  native  or  Kirkhiz  occupation  tbis  vast  territory  was  agriculturally 
neglected  with  tbe  exception  of  the  raising  of  live  stock,  but  in  recent  years 
farmers  from  Russia.  Germany,  Denmark.  Norway,  and  Sweden  have  settled 
there  and  introduced  modern  metbods  of  culture  and  machinery.  "  Their 
example  has  been  of  great  value  to  the  Siberian  peasants  in  teaching  methods 
of  up-to-date  farming.  .  .  .  The  American  observer  is.  however,  forcibly 
struck  by  tbe  comparatively  small  development  that  has  taken  place  in  this 
region  of  unexplored  riches  and  by  the  marvelous  opportunities  that  await 
intelligent  efforts  and  cai)ital."* 

Agriculture  in  Central  Spain,  A.  A.  de  Ilera  (Ann.  Gemhloiix.  iT  (1901), 
Xo.  .'/.  pp.  196-217,  figs.  2,  map  1). — The  author  descrilies  the  geography,  climate, 
river  systems,  and  general  agricultural  conditions  of  tbis  region,  which  embraces 
more  than  half  of  Spain. 

Agriculture  is  confined  largely  to  small  farms,  which  are  worked  with  crude 
implements.  Occasionally  farms  ranging  from  50  to  150  hectares  are  owned  or 
woi'ked  by  individuals  with  modern  machinery,  but  rarely  is  a  farm  found  of 
more  than  1.50  hectares.  The  system  of  farming  on  shares  is  largely  practiced. 
Wages  of  regular  farm  hands  range  from  SJ  to  Vl\  francs  per  week  in  autumn 
and  winter,  and  from  10*  to  15J  in  spring.  During  tbe  harvest  season  piece- 
work is  tbe  general  rule  when  farm  hands  receive  from  125  to  150  francs  for 
six  weeks'  or  two  months'  work  v^ith  board  included.  The  fare  provided  for 
farm  help  is  said  to  be  excellent.  Educational  institutions  for  promoting 
agriculture  are  few  in  number. 

To  give  a  new  impetus  to  agriculture  in  Spain  the  author  recommends 
reforestation,  tbe  construction  of  irrigation  works  and  the  more  general  practice 
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of  irrigating  crops,  the  extension  of  agricnltural  instruction  especially  in  the 
common  schools,  road  improvement,  the  organization  of  agricultural  credit  by 
means  of  Raiffeisen  or  similar  l)anks,  and  agricultural  coojieraton. 

Report  on  the  condition  of  agriculture  in  East  Flanders  during  1906  {Rap. 
Affi:  Fluiidre-Oriciitale,  1906,_pp.  19). — This  includes  statistics  on  the  yields  of 
field  crops  and  fruits,  and  on  horse  and  cattle  breeding,  together  with  notes  on 
the  weather  conditions  affecting  agriculture,  new  methods  of  culture,  agricul- 
tural industries  and  associations,  etc. 

International  cooperative  bibliography  (London:  International  Cooperative 
Alliance,  1906,  pp.  XXXVII  +  276). — A  list  of  5,761  entries  on  cooperative  liter- 
ature. Agriculture  proper  has  915  entries  and  rural  credit  societies  557  entries — 
a  total  of  1,472.  This  places  agriculture  in  the  lead  of  all  other  forms  of  coop- 
eration. France  heads  the  list  in  respect  to  cooperation  applied  to  agriculture, 
Italy  in  regard  to  credit  cooperation,  and  the  United  Kingdom  in  general  sub- 
jects and  distribution. 

Agricultural  credit  in  Germany,  W.  Fawcett  (West  Indian  Bid.,  7  {1906), 
Xo.  4,  pp.  317-3:^3). — Statistics  are  presented  on  the  growth  of  credit  societies 
in  Germany,  with  particular  reference  to  the  operations  of  the  Schulze-Delitzsch, 
Raiffeisen,  and  other  cooperative  and  state  banks.  On  January  1,  1905,  there 
were  1,595  societies  for  the  purchase  of  agricultural  supplies,  3,002  societies  for 
the  manufacture  of  dairy  and  other  products,  and  082  other  agricultural 
societies.  The  members  of  these  societies  secure  credit  through  the  Raiffeisen 
local  banks  connected  with  central  or  district  banks.  Loans  are  advanced  only 
for  reproductive  purposes.  The  administration  of  the  local  banks  is  honorary, 
"  no  salary  being  paid  except  a  trifling  sum  to  the  secretary,  and  .all  profits 
realized  go  to  a  reserve  fund." 

Agriculture  in  our  industries  {U.  8.  Dept.  Agr.,  Office  Sec.  Circ.  23,  pp.  8). — 
A  speech  delivered  by  the  Secretary  of  Agriculture  at  Pittsburg,  Pa.,  April  27, 
1907,  in  which  a  brief  account  is  given  of  some  of  the  lines  of  woi"k  of  this 
Department  and  their  practical  application  in  the  beet  sugar,  denatured  alcohol, 
rice,  matting,  camphor,  cotton,  and  tobacco  industries,  the  control  of  animal 
diseases,  the  maintenance  of  the  nitrogen  siipply,  the  purification  of  water 
systems,  the  transportation  of  perishable  crops,  and  in  other  ways. 

Crop  Reporter  {U.  8.  Dept.  Agr.,  Bur.  8tatis.  Crop  Reporter,  9  {1907), 
No.  7,  pp.  'i9-36). — Statistics  on  the  condition,  acreage,  and  prices  of  agricultural 
products  in  the  United  States  and  foreign  countries  are  summarized  and 
discussed. 

Tbe  yields  in  German  agriculture  during  the  last  generation,  E.  Wehriede 
{Landw.  Jahrb.,  36  (1907),  No.  1,  pp.  59-i 8-'/). —Statistical  data  with  discussion 
of  the  number  of  hectares  under  cultivation,  the  yields  of  the  principal  field 
crops,  the  industrial  products  of  agriculture,  the  development  in  animal  indus- 
try, prices  of  commercial  fertilizers  and  feeding  stuffs,  etc.,  from  1870  to  1904, 
inclusive.  The  yields  are  discussed  in  relation  to  the  law  of  diminishing  returns 
in  agricultui'e.     A  bibliogi-aphy  of  German  agricultural  statistics  is  appended. 

Cereal  production  in  1906  (^Veroffentl.  K.  Vng.  Aclcerh.  Min.,  1907,  No.  6, 
pp.  21). — The  acreage  and  yields  of  wheat,  rye,  barley,  oats,  and  corn  in  the 
•various  grain-producing  countries  of  the  world  are  tabulated  and  discussed.  In 
some  instances  similar  data  regarding  potatoes  are  included. 

Statistics  of  the  most  important  branches  of  agriculture  in  Bohemia 
for  the  season  of  1905-6  (Mitt.  8tatis.  Landesanit.  Bohvien,  10  (1907), 
No.  1,  pt.  2,  pp.  53). — Statistics  of  yields  and  acreage  under  cereal  and  other 
crops,  including  the  extent  of  fallow  land,  meadows,  and  beet-sugar  i)roduction. 

Trade  and  agriculture  of  the  consular  district  of  Odessa  for  the  year 
1906,  C.  S.  Smith  et  al.   (Diplo.  and  Cons.  Rpts.   [London],  Ann.  8er.,  1907, 
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Xo.  SSS'i,  pp.  ').j). — Statistical  data  with  discussion  of  the  trade  rehitions,  which 
are  largely  confined  to  agricultural  products,  and  include  the  yields,  exports, 
and  imports  for  the  year  1906. 

Notes  are  given  on  the  agrarian  (luestion.  the  operation  of  the  state  peasant 
banlv,  and  the  antiquated  cro[)ping  system  of  the  Russian  peasantry.  Improved 
methods  of  cultivation  and  a  better  system  of  rotation  of  crops  are  urged  as 
means  of  solving  the  agrarian  question  and  improving  the  lot  of  the  peasantry. 
Under  the  present  system  of  cropping  one-third  of  the  cultivated  area  lies 
fallow,  but  if  the  Russian  peasants  would  adopt  the  intensive  system  as  prac- 
ticed in  Germany,  "  they  would  be  able  to  increase  the  growing  area  of  their 
present  holdings  by  something  like  30  per  cent,  equivalent  to  an  increase  of 
49..">(10.000  acres." 

The  price  of  cereals  at  St.  Etienne  during  three  centuries,  M.  L.  J.  Gras 
(Ann.  Soc.  Agi:  [etc.]  Loire,  2.  scr.,  20  (1906),  No.  2,  pp.  137-15-',) .—The  prices 
of  wheat,  rye,  and  oats  to  the  close  of  the  year  1905  are  reported  and  discussed. 

AGRICULTURAL  EDUCATION. 

The  man  who  works  with  his  hands  ( U.  8.  Dept.  Agr.,  Office  Sec,  Circ.  24, 
pp.  H). — This  is  the  address  of  President  Roosevelt  at  the  semicentennial  cele- 
bration of  the  founding  of  agricultural  colleges  in  the  United  States,  at  Lansing, 
Mich..  May  31.  1907  (E.  S.  R.,  18,  pp.  90G-908). 

Proceedings  of  the  twentieth  annual  convention  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations  held  at  Baton 
Rouge,  La.,  November  14-16,  1906,  edited  by  A.  C.  True,  W.  H.  Beal,  and 
II.  C.  White  (V.  »s'.  Dept.  Agr.,  Office  E.rpt.  Stas.  Bui.  184,  PP-  J32,  fig.  i).— An 
account  of  this  convention  has  been  given  (E.  S.  R.,  18,  pp.  406-llG). 

Proceedings  of  the  eleventh  annual  meeting  of  the  American  Association 
of  Farmers'  Institute  Workers,  W.  H.  Beal  and  J.  Hamilton  (U.  8.  Dept. 
Agr..  Office  E.rpt.  8tas.  Bui.  182,  pp.  90). — ^This  includes  the  usual  reports  from 
the  different  States  and  Territories,  the  reports  of  standing  and  special  com- 
mittees, and  papers  and  addresses  on  the  work  of  the  Illinois  Association  of 
Domestic  Science  on  what  the  institute  can  do  to  improve  the  rural  school,  to 
interest  the  town  and  city  resident  in  rural  life,  and  to  improve  and  increase 
crops  and  live  stock,  on  cooperation  in  purchasing  supplies  and  marketing  prod- 
ucts, on  the  improvement  of  county  fairs,  on  the  farm  home,  and  on  the  relation 
of  institutes  to  other  extension  work. 

Agriculture  for  the  high  school,  K.  L.  Hatch  (Wis.  Jour.  Ed.,  39  (1907), 
^''-  -'/t  PP-  155,  156). — The  author  suggests  four  lines  of  work  for  a  high  school 
course  in  agriculture  of  not  less  than  one  year,  viz,  a  study  of  the  scientific 
principles  underlying  the  sub.iect,  the  application  of  these  principles  to  economic 
agriculture,  illustrative  or  laboratory  work,  and  collateral  reading. 

Exercises  in  elementary  agriculture,  D.  J.  Crosby  (V.  8.  Dept.  Agr.,  Office 
E.rpt.  Stas.  Bui.  18(!,  pp.  64,  figs.  40). — This  is  a  series  of  exercises  showing  what 
may  be  done  with  inexpensive  apparatus  in  teaching  elementary  agriculture  in 
the  better  grade  of  common  schools.  It  is  intended  as  a  laboratory  aid  for  the 
teacher,  and  presents  a  series  of  54  progressive  exercises  in  plant  production, 
including  23  on  the  growth,  nutrition,  and  reproduction  of  plants  and  23  on  the 
environment  of  the  plant,  besides  a  series  of  8  brief  elementary  lessons  on  corn 
by  (i.  F.  Warren.  There  is  also  a  list  of  text-books  and  works  of  reference 
suital)le  for  the  common  school  library. 

Agricultural  education  and  the  farmer's  son,  A.  D.  Hall  (Jour.  Farmers' 
Club  [London],  1907,  Mur.,  pp.  559-576). — An  address  before  a  farmers'  club  in 
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wliicli  attention  is  called  to  some  of  the  difficulties  arising  from  the  lack  of 
central  direction  to  agricultural  education  in  England. 

Agricultural  education  of  collegiate  grade  is  said  to  be  fairly  well  provided 
for,  but  that  of  secondary  and  elementary  grade,  as  carried  on  by  the  different 
county  councils,  is  not  symmetrically  developed.  Answers  are  given  to  some  of 
the  objections  offered  to  agricultural  education,  notably  to  the  one  that  success- 
ful farming  can  not  be  taught  in  the  college.  It  is  stated  that  with  many  men 
successful  farming  consists  not  in  clever  management  of  land  or  stock,  but  in 
continually  getting  the  better  of  their  neighbors  in  a  bargain,  and  if  money 
making  is  to  be  the  test  of  good  farming,  a  strong  will  and  a  tough  conscience 
are  far  better  equipments  than  any  education  or  science.  The  thing  most 
needed  "  is  not  so  much  the  actual  knowledge  acquired  during  a  college  train- 
ing as  the  scientific  habit  of  mind  and  the  training  in  exact  thinking.  .  .  . 
This  habit  of  mind  shortens  the  time  required  to  gain  experience ;  the  scientific- 
ally educated  man  has  his  observation  quickened  and  fits  the  facts  he  sees  into 
a  rational  system,  so  that  he  makes  use  of  experience  much  more  rapidly  than 
the  untrained  man." 

The  methods  of  teaching  are  discussed,  and  in  this  connection  the  writer 
recommends  that  the  courses  be  made  more  technical,  that  less  time  be  spent 
upon  the  pure  sciences  and  more  upon  the  science  of  agriculture.  In  chemistry, 
for  example,  "  reduce  the  range  of  the-curriculum  to  the  minimum  necessary  for 
the  comprehension  of  the  technical  course  that  follows,  but  that  minimum 
should  be  taught  with  such  thoroughness  and  with  such  a  mixture  of  practical 
work  on  the  pupil's  part  as  will  give  him  a  feeling  for  scientific  method  and  a 
respect  for  accuracy  of  working."  The  teachers  of  agriculture  should  not 
depend  so  much  upon  text-books,  most  of  which  are  antiquated,  but  should  do 
some  research  work  and  come  into  contact  with  improved  methods  of  farming. 
A  plea  is  also  made  for  more  attention  to  a  rational  system  of  bookkeeping 
and  for  instruction  dealing  with  agricultural  implements  and  machines. 

Attention  is  called  to  the  danger  of  leading  students  to  dabble  in  so  many 
related  sciences  that  they  lose  sight  of  the  more  important  features  of  agricul- 
tural education.  This  is  largely  due,  in  his  opinion,  to  the  general  examination 
for  the  national  diploma,  which  he  characterizes  as  "  the  most  serious  hindrance 
to  the  progress  of  agricultural  education  our  colleges  are  faced  with  to-day." 

Country  life  and  rural  education,  C.  S.  Plumb  (Breeder's  Gaz.,  51  (1907), 
No.  IJf,  pp.  789,  790,  fig.  1). — The  difficulty  of  keeping  children  on  the  farm  is 
attributed  largely  to  the  kind  of  training  they  receive  in  rural  schools.  The 
remedies  suggested  are  instruction  in  nature  study  and  elementary  agriculture. 
The  work  along  this  line  of  A.  B.  Graham,  in  Clark  Co.,  Ohio,  is  described. 

How  to  interest  district  school  pupils  in  the  study  of  agriculture,  Gustt 
VAN  Roy  (Wis.  Jour.  Ed.,  39  {1907),  No.  Jf,  pp.  129-131).— An  account  of  a 
teacher's  experience  in  teaching  elementary  agriculture  by  the  nature-study 
method. 

The  Home  Gardening  Association  (Ann.  Rpt.  Home  Gard.  Assoc,  7  (1906), 
pp.  32,  figs.  27). — A  i-eport  upon  the  various  activities  of  this  association  for 
1906,  including  seed  distribution,  lectures,  school  gardens  and  grounds,  flower 
shows,  the  exchange  garden,  neighborhood  and  ward  gardens,  the  use  of  vacant 
lots,  and  training  for  gardening. 

[Report  of]  the  professor  of  nature  study,  S.  P..  McCready  (Ann.  Rpt.  On- 
tario Agr.  Col  and  Expt.  Farm,  32  (1906),  pv.  228-236) .—Thxa  report  shows 
satisfactory  progress  in  nature-study  work,  there  having  been  a  total  attendance 
of  78  teachers  at  the  spring,  summer,  and  fall  sessions.  Special  equipment  is 
described. 
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Very  few  schools  have  taken  advantage  of  the  liberal  offer  of  the  Department 
of  Education  for  the  acquisition  of  an  acre  of  ground  for  gardening  purposes,  so 
that  the  formal  school  garden  on  the  school  grounds  is  practically  unknown. 
The  horticultural  societies  have  been  quite  successful  in  inducing  children  to 
grow  flowers  at  home.  In  Nova  Scotia,  however,  many  of  the  schools  have 
gardens. 

MISCELLANEOUS. 

Annual  Report  of  Alaska  Stations,  1906  (AlasJx-a  Stas.  Rpt.  1906,  pp.  15). — 
A  report  of  the  several  lines  of  work  carried  on  during  the  year  at  the  Sitka, 
Copper  Center.  Rampart,  and  Kenai  Stations.  In  addition  to  extensive  tests  of 
field  and  horticultural  crops  and  the  collection  of  meteorological  data,  articles 
on  which  are  abstracted  elsewhere  in  this  issue,  experiments  hi  soil  inoculation 
were  c-arried  on  and  an  unsuccessful  attempt  at  bee  keeping  at  Sitka  is  reported. 
During  the  year  a  herd  of  11  Galloway  cattle  was  Introduced  into  the  Territory 
with  the  object  of  providing  a  hardy  breed  suitable  for  the  conditions  and  of 
developing  an  all-purpose  breed  from  the  Galloway.  Butter  of  excellent  quality 
and  some  very  good  cheese  was  made  at  Kenai. 

Nineteenth  Annual  Beport  of  Kansas  Station,  1906  (Kansas  iita.  Rpt.  1906, 
pp.  29). — This  contains  a  financial  statement  for  the  year  ended  June  30,  190G, 
a  report  of  the  council  including  abstracts  of  bulletins  issued  during  the  year, 
brief  summaries  of  the  work  of  the  different  departments  not  re])orted  upon  in 
bulletins,  a  report  on  the  work  of  Fort  Hays  Branch  Station,  and  a  statement 
concerning  cooperative  experiments  with  this  Department. 

The  report  is  also  issued  in  bound  form,  including,  in  addition,  reprints  of 
the  bulletins  issued  during  the  year,  an  index  of  the  report  and  these  bulletins, 
a  subject  list  of  the  station  publications  to  date,  and  reprints  of  the  press 
bulletins  Issued  during  the  year. 

Fourteenth  Annual  Report  of  Minnesota  Station,  1906  (Minnesota  Sta.  Rpt. 
19116.  pp.  XXII  +  361,  pis.  2.  p(js.  299). — This  contains  the  financial  statement 
for  the  fiscal  year  ended  June  30,  190G,  a  list  of  bulletins  published  during  the 
year,  the  report  of  the  director,  including  summaries  of  the  work  of  the  different 
divisions  and  of  the  northwest  and  northeast  experiment  farms,  and  reprints  of 
Bulletins  93-90. 

Seventeenth  and  Eighteenth  Annual  Reports  of  New  Hampshire  Station, 
1905-6  (Xeu:  Hampshire  Sta.  Bnl.  129,  pp.  231-215). — This  contains  the  organi- 
zation list  of  the  station,  financial  statements  for  the  fiscal  years  ended  June  30, 
1905  and  1900,  and  brief  reports  of  the  director  and  heads  of  dei»artments,  por- 
tions of  which  are  abstracted  elsewhere  in  this  issue. 

Seventeenth  Annual  Report  of  Oregon  Station,  1905  (Oregon  Sta.  Rpt.  1905, 
pp.  80). — This  includes  the  financial  statement  for  the  fiscal  year  ended  June  30, 
1905,  and  brief  reports  of  the  director  and  heads  of  departments.  Portions  of 
the  report  of  the  chemist  are  noted  elsewhere  in  this  issue. 

Eighteenth  Annual  Report  of  Oregon  Station,  1906  (Oregon  Sta.  Rpt.  1906, 
jij).  20). — This  report  on  the  college  and  station  includes  a  financial  statement 
for  the  year  ended  June  30,  1900,  and  a  report  of  the  director  on  the  work  and 
needs  of  the  station. 

Accessions  to  the  Department  Library,  January-March,  1907  (U.  8.  Dept. 
A(jr.,  Lihrarij  Bui.  63,  pp.  6'.'/). 
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Alabama  College  and  Station. — Receut  appointments  include  Dr.  W.  E.  Hinds, 
formerly  connected  with  the  cotton  boll  weevil  investigations  of  the  Bureau  of 
Entomology  of  this  Department,  as  i)rofessor  of  entomology  and  entomologist ; 
J.  W.  Ridgeway,  a  graduate  of  the  Mississippi  College,  as  assistant  in  animal 
industry ;  and  A.  J.  Norman,  a  graduate  of  the  Iowa  College,  as  assistant  in 
horticulture. 

Arizona  University  and  Station. — R.  W.  Clothier,  of  the  Florida  University, 
has  accepted  an  appointment  as  professor  of  agriculture  to  include  the  farmers' 
institute  work.  E.  E.  Free,  assistant  chemist  in  the  station,  has  resigned  to 
accept  an  appointment  in  the  Bureau  of  Soils  of  this  Department  and  is  suc- 
ceeded l)y  Dr.  W.  H.  Ross,  of  the  University  of  Chicago. 

California  Station. — E.  J.  Wickson.  who  has  been  acting  director  for  some 
time,  has  been  chosen  director. 

Colorado  College. — Two-year  practical  courses  in  agriculture,  domestic  science, 
and  horseshoeing  are  announced  in  a  recent  Imlletin.  These  courses  are  to  open 
Noveml)er  H  and  continue  for  five  months  during  the  winter,  when  there  is  no 
rush  of  work  on  the  farm. 

Connecticut  State  Station.- — E.  J.  Shanley.  assistant  chemist,  has  resigned  to 
accept  a  position  as  food  chemist  in  the  Bureau  of  Chemistry  of  this  Department. 

Connecticut  Storrs  College  and  Station. — The  college  has  received  a  State  ap- 
pro[)riation  of  .'f.^O.OOo  for  new  greenhouses  and  a  horticultural  building.  The 
old  greenhouse  has  been  turned  over  to  the  station  and  will  be  a  valuable  addi- 
tion to  its  equipment. 

Florida  Station. — An  irrigation  plant  is  to  be  constructed  in  connection  with 
the  horticultural  work  at  a  cost  of  $1,000.  H.  P.  Stuckey  has  i-esigned  as  assist- 
ant in  agronomy.  B.  F.  Floyd,  assistant  in  botany  in  the  Missouri  University 
and  Station,  has  accepted  a  position  in  plant  physiology  and  will  devote  his  time 
to  the  study  of  plant  nutrition. 

Illinois  Station. — C.  II.  Myers  has  been  appointed  assistant  in  chemistry  and 
plant  breeding. 

Iowa  College. — A.  V.  Storms.  R.  E.  Drennen,  Edith  G.  Charlton,  J.  A.  King, 
and  W.  R.  Scott  have  been  added  to  the  extension  department  of  the  college. 

Kansas  College  and  Station. — A  department  of  bacteriology  has  been  estab- 
lished in  charge  of  W.  E.  King.  H.  D.  Scudder,  assistant  in  agronomy  in  the 
college,  has  resigned  to  become  professor  of  agronomy  in  the  Oregon  College. 
In  accordance  with  an  act  of  the  legislature  at  its  last  session.  Director  C.  W. 
Burkett  has  made  an  extended  trip  to  the  wheat-growing  regions  of  Europe 
with  a  view  to  the  importation  of  valuable  varieties  and  their  distribution 
through  the  agency  of  the  station.  Oscar  Erf.  professor  of  dairy  husbandry, 
is  also  in  Eui'ope  studying  the  dairy  industry.  E.  A.  Popenoe  has  resigned  as 
professor  of  entomology  and  zoology  in  the  college  and  entomologist  in  the 
station,  and,  as  previously  noted,  has  been  succeeded  by  T.  .1.  Ileadlee.  of  the 
New  Hampshire  College  and  Station.     Arthur  L.  Peck,  a  graduate  of  the  Massa- 
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clnisetts  College,  has  been  appointed  assistant  horticulturist  in  the  college  and 
station.     He  will  have  charge  of  the  experimental  work  on  vegetables. 

Louisiana  Stations. — II.  R.  Fulton,  plant  pathologist,  has  resigned  to  accept  a 
similar  ])Osition  at  Pennsylvania  State  College. 

Maine  University  and  Station. — W.  D.  Ilurd,  acting  dean  for  the  past  year, 
has  i)een  made  dean  of  the  College  of  Agriculture.  G.  M.  Gowell.  for  many  years 
professor  of  animal  industry  in  the  college,  will  henceforth  devote  his  entire 
time  to  the  poultry  investigations  of  the  station,  and  is  succeeded  in  the  college 
by  P.  A.  Campbell,  now  instructor  in  animal  husbandry.  Herman  Beckenstrater, 
a  graduate  of  the  Wisconsin  University,  has  been  elected  assistant  professor  of 
horticulture,  and  J.  E.  McClintock,  for  the  past  two  years  an  assistant  in  the 
Bureau  of  Soils  of  this  Department,  has  been  elected  supervisor  of  extension  work. 
A  farm  cottage,  a  piggery,  and  a  building  for  the  storage  of  farm  implements  are 
being  constructetl. 

Massachusetts  College. — F.  S.  Cooley  has  resigned  as  assistant  professor  of 
agriculture  to  accept  the  newly  created  position  of  supervisor  of  farmers'  insti- 
tutes in  Montana. 

Michigan  College  and  Station. — E.  E.  Bogue,  head  of  the  department  of  for- 
estry in  the  college,  died  August  19  at  the  age  of  4.3  years.  Z.  P.  Metcalf  has 
been  appointed  assistant  in  entomology  in  the  college  and  assistant  entomologist 
in  the  station. 

Minnesota  Station. — A  department  of  animal  nutrition  has  been  established, 
in  charge  of  T.  L.  Haecker  as  professor  of  dairy  husbandly  and  of  animal 
nutrition. 

Montana  College  and  Station. — V.  K.  Chestnut,  professor  of  chemistry  in  the 
college  and  chemist  in  the  station,  resigned  September  1  to  accept  a  position 
with  the  Bureau  of  Chemistry  of  this  Department.  He  is  succeeded  in  the 
college  by  W.  M.  Cobleigh.  the  professor  of  physics,  and  in  the  station  by 
Edumnd  Burke,  the  assistant  chemist.  A  course  in  pharmacy  is  to  be  estab- 
lished. 

New  Hampshire  Station. — C.  S.  Spooner,  of  the  Bureau  of  Entomology  of  this 
Department,  has  been  appointed  assistant  entomologist. 

New  Jersey  Stations. — James  W.  Kellogg,  assistant  chemist,  has  resigned  to 
accept  a  position  in  the  Pennsylvania  department  of  agriculture  in  connection 
with  the  inspection  of  feeding  stuffs. 

New  Mexico  Station. — A  novel  attempt  is  being  made  to  combat  the  codling 
moth  in  Donna  Ana  County  by  eliminating  its  food  supply.  The  conditions 
this  sea.son  have  been  unusually  favorable  for  the  experiment,  as  a  severe 
freeze  in  April  killed  practically  all  the  fruit  in  the  county.  All  the  orchards 
were  then  given  a  thorough  inspection  and  any  fruit  found  on  the  trees  was 
destroyed,  thereby  effecting,  it  is  hoped,  the  starvation  of  the  entire  second 
brood.  To  i^revent  the  reintroduction  of  the  pest,  all  fruit  shipped  into  the 
county  from  other  sections  is  being  inspected  and  destroyed  if  found  wormy. 

New  York  State  Station. — W.  G.  Johnson,  of  American  Agriculturist,  has  been 
appointed  by  Governor  Hughes  a  member  of  the  board  of  control  to  succeed 
M.  II.  Olin,  deceased. 

North  Carolina  College. — John  Michels,  of  the  South  Carolina  College  and 
Station,  has  been  appointed  associate  professor  of  animal  husbandry  and  dairy- 
ing, and  T.  D.  Eason,  a  graduate  of  that  college,  has  been  appointed  assistant 
in  botany. 

North  Dakota  College  and  Station. — F.  J.  Pritchard,  assistant  professor  of 
botany  in  the  college  and  assistant  botanist  in  the  station,  has  resigned,  to  take 
up  advanced  work  in  plant  breeding  at  Cornell  University,  and  is  succeeded 
by  F.  J.  Seaver,  late  a  fellowship  student  at  Columbia  University.     T.  D.  Beck- 
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with,  of  the  Soil  Bacteriology  and  Water  Purification  Investigations  of  this 
Department,  has  been  elected  assistant  professor  of  bacteriology  and  plant 
pathology,  and  will  be  associated  with  the  botanist  in  special  soil  investigations 
at  the  station. 

Ohio  University  and  Station. — The  Percheron  Horse  Society  of  France  has 
recently  presented  the  university  with  a  bronze  figure  of  a  percheron  to  be 
used  in  the  annual  competition  of  the  department  of  animal  husbandry.  The 
figure  will  at  all  times  be  on  exhibition  to  the  visiting  public,  but  each  year  the 
student  having  the  highest  rank  in  horse  judging  is  to  be  regarded  as  its  tem- 
porary winner  and  will  have  his  name  inscribed  upon  it.  The  figure  has  a 
total  height  of  25  inches  and  is  said  to  be  an  especially  fine  work  of  art. 

C.  W.  Gay  has  resigned  as  associate  professor  of  animal  husbandry  to  accept 
the  newly  established  professorship  of  animal  husbandry  in  the  Veterinary 
College  of  the  University  of  Pennsylvania,  and  has  been  succeeded  by  F.  R. 
Marshall,  of  the  Texas  College  and  Station,  who  will  have  the  title  of  professor 
of  animal  husbandry.  R.  H.  Williams,  a  graduate  of  the  Ontario  Agricultural 
College,  and  who  received  the  degree  of  M.  S.  at  the  Illinois  University  last 
June,  has  been  appointed  assistant  in  animal  husbandry.  J.  A.  Foord,  asso- 
ciate professor  of  crop  production  and  improvement,  has  resigned,  to  accept  a 
similar  position  at  the  Massachusetts  College. 

C.  W.  Montgomery,  of  Newark,  has  been  appointed  a  member  of  the  board  of 
control  of  the  station,  vice  Alva  Agee. 

Oklahoma  College. — A  teachers'  correspondence  course  in  agriculture  has  been 
established,  covering  two  j-ears  of  nine  months  each,  the  work  taken  up  being 
essentially  that  given  in  the  School  of  Agriculture  and  Domestic  Economy, 
except  as  to  the  practical  phases.  It  is  hoped  that  this  course  will  enable 
teachers  to  introduce  agriculture  into  their  schools  in  the  near  future,  as  well 
as  to  fit  them  for  examination  in  this  subject  when  this  is  required,  as  provided 
for  in  the  pending  constitution. 

Oregon  College  and  Station. — C.  C.  Vincent  has  been  appointed  assistant  in 
horticulture  in  the  station.  F.  E.  Edwards,  assistant  professor  of  chemistry 
in  the  college  and  assistant  chemist  in  the  station,  has  resigned  to  accept  a 
position  with  the  California  Polytechnic  School.  C.  C.  Clark  has  been  appointed 
horticulturist  of  the  Eastern  Oregon  Substation  at  Union. 

Pennsylvania  College  and  Station. — G.  C.  Watson,  agriculturist,  has  been 
granted  a  furlough  of  one  year,  and  is  acting  as  manager  of  a  series  of  farms 
near  Syracuse.  C.  L.  Penny,  of  the  Delaware  Station,  has  been  appointed  pro- 
fessor of  agricultural  chemistry  in  the  college. 

Porto  Rico  Station. — P.  L.  Gile,  of  the  Missouri  Station,  has  been  appointed 
assistant  chemist  and  has  entered  upon  his  duties. 

Rhode  Island  Station. — W.  F.  Schoppe,  a  graduate  of  the  University  of  Maine, 
has  been  apiwinted  general  assistant,  and  will  take  charge  of  the  details  of 
the  experiments  in  poultry  feeding.  The  station  is  carrying  on  a  number  of 
cooperative  field  experiments  in  different  parts  of  the  State.  These  are  con- 
ducted primarily  for  the  purpose  of  securing  material  for  use  in  scientific 
researches  now  in  progress,  but  they  serve  incidentally  as  an  aid  to  the  study 
of  the  immediate  soil  requirements  in  the  respective  localities. 

Clemson  College  and  Station. — H.  W.  Barre,  a  graduate  of  the  college,  and  a 
recent  recipient  of  the  degree  of  M.  S.  from  the  University  of  Nebraska,  has 
been  elected  botanist.  C.  E.  Chambliss,  entomologist,  has  resigned.  D.  O. 
Nourse,  for  several  years  connected  with  the  Virginia  College  and  Station,  has 
been  elected  professor  of  agriculture. 

Tennessee  Station. — J.  E.  Hite,  J.  E.  Converse,  and  W.  N.  Rudd  have  been 
appointed  assistants  in  cooperative  experiments  at  Gallatin,  Cookeville,  and 
McMinnville,  respectively. 
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Texas  Station. — At  the  last  meeting  of  the  I)oard  of  control  the  president  of 
the  college,  H.  H.  Harrington,  was  made  director  of  the  station,  with  J.  W. 
Carson  assistant  to  the  director  and  in  charge  of  the  feed  control  work.  W.  C. 
Welborn  was  elected  vice  director  and  agriculturist.  J.  C.  Burns,  formerly 
assistant  in  animal  husbandry  in  the  college  and  station,  was  made  acting  pro- 
fessor and  placed  in  control  of  the  station  work  in  animal   husbandry,   vice 

F.  R.  Marshall,  who.  as  noted  elsewhere,  has  gone  to  Ohio  State  University. 
Utah  College  and  Station. — Dr.  A.  S.  Condon,  of  Ogden,  and  J.  W.  N.  White- 
cotton,  of  Provo.  have  been  appointed  to  the  board  of  trustees,  of  which  L.  N. 
Stohl  has  been  elected  president.  A  college  course  in  veterinary  science  is  to 
be  offered  for  the  first  time.  The  work  in  agriculture  has  been  increased  and 
the  course  divided,  degrees  now  being  offered  in  agronomy  and  arid  farming, 
horticulture  and  entomology,  irrigation  and  drainage,  and  animal  industry  and 
dairying.  A  cooperative  arrangement  has  been  entered  into  with  the  Univer- 
sity of  Utah  whereby  a  course  in  irrigation  engineering  will  be  offered  jointly  by 
the  two  institutions.  The  practical  and  agricultural  work  will  be  given  by  the 
college  and  the  technical  engineering  subjects  by  the  university.  A  normal 
course  in  agriculture  and  domestic  science  is  to  be  established  in  a  similar 
manner. 

In  the  station,  Robert  Stewart  has  been  advanced  from  assistant  chemist  to 
chemist.  J.  C.  Hogenson  has  been  appointed  agronoiuist  and  E.  G.  Titus,  of  the 
Bureau  of  Entomology  of  this  Department,  associate  entomologist.  James  Dry- 
den,  poultryman,  has  resigned  to  accept  a  position  with  the  Oregon  Station,  and 

G.  M.  Turpin,  who  has  been  associated  with  him,  will  continue  the  experiments 
as  assistant  poultryman.  C.  Larsen,  dairyman,  has  accepted  a  position  with  the 
South  Dakota  College. 

Virginia  College  and  Station. — A.  P.  Spencer,  a  graduate  of  the  college  and 
formerly  connected  with  the  station,  has  been  appointed  assistant  in  animal 
husbaJidry.     T.  L.  Watson  has  resigned  as  consulting  geologist. 

Washington  Station. — According  to  a  note  in  Xorthwesteni  Horticulturist, 
R.  S.  Northrop,  of  the  Utah  College  and  Station,  has  been  appointed  superin- 
tendent of  the  Puyallup  substation.  This  substation  has  been  closed  since  1903, 
but,  as  previously  noted,  was  reestablished  by  the  last  legislature. 

Wyoming  University  and  Station. — L.  B.  McWethy,  instructor  in  agronomy 
at  the  Michigan  College,  has  been  appointed  agronomist  in  the  station  and  will 
also  teach  agronomy  in  the  university.  T.  F.  McConnell  has  been  appointed 
experimenter  in  live  stock  and  instructor  in  animal  husbandry  in  the  university. 

National  Irrigation  Congress. — The  fifteenth  annual  session  of  the  National 
Irrigation  Congress  was  held  in  Sacramento,  Cal.,  September  2-7,  with  over 
4,000  delegates  and  visitors  in  attendance.  Vice-President  Fairbanks,  Senators 
Perkins,  of  California,  and  Newlands,  of  Nevada,  the  governors  of  six  States, 
representatives  from  China,  Germany,  and  Mexico,  E.  H.  Harriman,  and  Luther 
Burbank  were  among  the  speakers.  The  general  topic  for  discussion  was  the 
conservation  of  the  national  resources.  Most  of  the  Federal  bureaus  engaged 
in  such  work  were  represented  and  presented  outlines  of  their  respective  duties. 

An  address  by  Gift'ord  Pinchot.  of  the  Forest  Service  of  this  Department,  dealt 
especially  with  the  timber  supi)ly,  and  gave  estimates  showing  the  probable 
exhaustion  of  the  present  stumpage  in  thirty-three  years.  The  conservation  of 
soils  was  discussed  by  W  J  McGee,  of  the  Bureau  of  Soils,  that  of  the  mineral 
resources  by  J.  A.  Holmes,  of  the  Geological  Svirvey,  and  that  of  the  water 
resources  by  M.  O.  Leighton,  of  the  Geological  Survey. 

F.  H.  Newell,  Director  of  the  Reclamation  Service,  summarized  the  work  of 
that  service,  stating  that  the  expenditures  to  date  had  been  $03,000,000.  The 
amount  available  for  the  next  year  would  be  about  $7,000,000,  which  would 
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exhaust  tbe  accuninlated  fund.  From  that  time  the  service  must  depend  on 
its  current  income.  Few  of  the  larger  projects  ai*e  completed,  and  the  phin  is 
to  get  a  portion  of  the  land  under  each  reclaimed  as  soon  as  possible,  and  then, 
with  the  revenue  derived  from  this  part,  to  build  the  remainder  of  the  works 
and  finish  the  reclamation  of  the  entire  area. 

The  work  of  this  Office  in  irrigation  and  drainage  was  outlined  in  a  paper  by 
A.  C.  True,  who  was  unable  to  be  present.  The  irrigation  work  was  explained  as 
dealing  with  the  use  of  water,  rather  than  the  construction  of  works  to  supply 
water,  and  as  including  the  study  of  the  best  methods  of  irrigation  throughout 
the  arid  region,  the  feasibility  of  irrigation  in  connection  with  the  farming  of 
the  seuiiarid  plains,  and  the  profitableness  of  irrigation  in  the  humid  East,  where 
truck  and  fruit  crops  of  high  value  are  often  injured  by  droughts  of  short 
duration.  The  drainage  work  consists  in  formulating  and  demonstrating  the 
best  methods  of  removing  surplus  water  and  protecting  land  frou)  overflow. 
Plans  for  the  improvement  of  more  than  2,000,000  acres  were  made  during  the 
past  year. 

Elwood  Mead  discussed  the  necessity  for  laws  providing  for  definite  titles 
to  water  rights,  in  order  that  the  canal  owner  may  have  the  same  security  as 
the  landowner ;  and  F.  W.  Roeding  gave  an  account  of  the  irrigation  extension 
work  on  the  semiarid  plains  in  connection  with  the  three  demonstration  farms 
established  by  the  Office. 

S.  Fortier  declared  the  greatest  need  of  the  arid  region  to  be  industrious  white 
settlers.  He  showed  that  during  the  year  1908  5.000,000  acres  of  unimproved 
lands  provided  with  water  rights  will  be  opened  for  settlement,  besides  those  in 
Colorado,  Montana,  Kansas,  Nebraska,  Oklahoma,  and  Texas.  Before  any 
harvest  can  be  obtained  on  this  new  land  an  average  of  $20  per  acre,  or 
^100,000,000,  must  be  expended.  Most  of  the  settlers  for  this  land  must  come 
from  regions  where  irrigation  is  not  practiced,  and  this  lai'ge  expenditure  is 
likely  to  be  lost  unless  it  can  be  wisely  directed.  To  meet  this  demand.  Profes- 
sor Fortier  recommended  the  employment  by  the  Government  of  sufficient  skilled 
irrigation  farmers  to  direct  the  work  of  the  new  settlers. 

Among  the  resolutions  adopted  by  the  congress  were  a  recommendation  for 
the  reorganization  of  the  irrigation  and  drainage  investigations  of  this  Office 
as  a  separate  bureau,  in  recognition  of  its  importance,  and  an  indorsement  of 
the  work  of  the  Bureau  of  Soils,  the  Forest  Service,  and  the  Reclamation 
Service. 

American  Chemical  Society. — The  thirty-sixth  general  meeting  of  this  organi- 
zation was  held  at  Toronto  June  27-29,  with  about  150  delegates  and  visitors 
in  attendance.  During  the  session  an  excursion  was  made  to  the  Ontario  Agri- 
cultural College  and  Experimental  Farm  at  Guelph.  Among  the  addresses 
•delivered  before  the  general  assembl3'  was  one  on  Chemistry  and  Canadian 
Agriculture,  bj^  F.  T.  Shutt,  chairman  of  the  section  on  agricultural,  sanitary, 
and  biological  chemistry.  Papers  were  presented  to  this  section  on  Unification 
of  Terms  Used  in  Reporting  Analytical  Results,  by  C.  G.  Hopkins ;  The  Determi- 
nation of  Boric  Acid  in  Common  Salt,  by  W.  D.  Bigelow  and  C.  S.  Brinton ; 
and  Solubilities  of  Food  Colors,  by  E.  Gudeman,  together  with  several  reported 
by  title  only.  It  was  decided  to  separate  the  offices  of  editor  and  secretary, 
Prof.  W.  A.  Noyes,  now  of  the  University  of  Illinois,  retaining  the  editorship 
of  the  Journal  of  the  American  Chemical  Society  and  of  Chemical  Abstracts, 
and  Dr.  C.  L.  Parsons,  head  of  the  chemical  department  of  the  New  Hampshire 
■College,  becoming  secretary. 

International  Zoological  Congress. — The  Seventh  International  Zoological 
Congress  was  held  in  Boston  August  19-25,  in  the  new  buildings  of  the  Harvard 
Medical  School.     Alexander  Agassiz  presided,  and  general  addresses  were  deliv- 
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ereil  by  Prof.  R.  Ilertwig.  of  Munich,  on  Xciicrc  Prohlciiic  dcr  ZcUfor.scliiiiH/, 
Sir  John  Murray,  of  the  Challenger  Expedition,  and  Prof.  W.  K.  Brooks,  of 
Johns  Hopkins  University,  on  Are  Heredity  and  Variation  Facts?  Nearly  300 
papers  and  addi'esses  were  offered  in  the  various  sections.  Following  the  sci- 
entific session  excursions  were  conducted  during  the  following  two  weeks  to 
various  scientific  and  educational  institutions  in  Boston,  New  York,  Philadel- 
]iliia,  Washington,  and  other  points  of  interest. 

International  Institute  of  Agriculture. — According  to  a  recent  note  in  *S'c/c?/cc, 
forty-four  nations,  including  nearly  all  of  agricultural  importance,  have  now 
ratified  the  convention  for  the  creation  of  this  institution.  The  palace  which  is 
being  erected  for  the  Institute  in  the  gardens  of  the  Villa  Borghese  in  Rome  is 
rapidly  approaching  completion.  Invitations  for  the  meeting  of  the  permanent 
committee  in  charge  and  for  the  inauguration  of  the  Institute  will  probably  be 
issued  in  November,  and  with  the  first  meeting  of  the  committee  next  spring  the 
Institute  will  enter  upon  active  work. 

In  the  meantime,  the  Italian  Royal  Commission  has  appointed  Professor  Panta- 
leoni  to  superintend  an  inipiiry  as  to  the  exact  extent  of  the  information  which 
the  different  countries  which  have  adhered  to  the  convention  can  supply  with 
regard  to  their  agricultural  production.  This  information  will  be  catalogued 
and  classified  in  tabular  form,  and  a  report,  which  will  also  contain  comments 
on  the  various  statistical  methods  employed,  will  be  ready  for  the  use  of  the 
permanent  committee,  whose  first  duty  will  be  to  discover  the  amount  and 
reliable  character  of  the  statistics  already  available  and  to  suggest  new  means 
of  obtaining  information  where  necessary.  A  great  mass  of  material  bearing 
on  this  subject  has  already  been  received  by  the  (UuiKiilfa  from  the  countries 
interested. 

The  Royal  Commission  has  also  intrusted  Professor  Bodio,  of  the  General 
Bureau  of  Statistics,  with  a  mission  to  Germany  and  Avistria  in  order  to  study 
on  the  spot  the  systems  pursued  by  those  countries  for  the  collection  of  agri- 
cultural reports,  and  has  taken  other  steps  as  well  in  order  to  extend  and 
impi-ove  the  statistics  furnished  in  Italy. 

New  journals. — A  Russian  journal,  entitled  ZJnirnal  Bohjcziil  Rastenii,  has 
been  begun  under  the  editorship  of  A.  A.  Elenkin.  assisted  by  a  corps  of  collabo- 
rators. It  is  to  be  the  official  organ  of  the  central  station  of  plant  pathology 
at  the  Imperial  Botanical  Gardens  at  St.  Petersburg  and  will  appear  quarterly. 
German  summaries  of  original  contributions  will  be  given.  The  first  number 
contains  articles  oia  the  occurrence  of  the  mildew  tipharothcca  'mors-uvw  on  the 
fruit  of  gooseberries,  the  Russian  species  of  dodder,  symbiosis,  a  mite  disease 
of  onions  due  to  Tyroglyphiis  allii  n.  sp.,  a  gall  of  Pyrethrum,  and  the  first 
portion  of  a  monograph  on  the  edible  and  poisonous  mushrooms  of  Russia. 

According  to  Garilcncr's  Chronicle,  Fiiiskc  Trudf/ordsohtrc,  a  horticultural 
journal  in  the  Swedish  language,  has  recently  been  established  at  Ilelsingfors, 
Finland,  by  a  local  nurseryman. 

Miscellaneous. — The  new  barns  of  the  Macdonald  Agricultural  College  were 
struck  by  lightning  September  5  and  totally  destroyed.  The  loss  is  said  to  be 
about  $50,000. 

The  Secondary  and  Agricultural  School  at  Bigods  Hall,  Dunmow,  established 
by  Lady  Warwick  about  ten  years  ago,  is  to  be  closed.  A  lack  of  cordial  support 
from  the  local  educational  committee  and  the  resignation  of  the  head  master 
are  among  the  reasons  assigned. 

I'rof.  W.  O.  Atwater  died  at  Middletown,  Conn.,  September.  22,  after  several 
years  of  failing  health.     An  account  of  his  life  will  be  given  in  the  next  issue. 

Dr.  C.  A.  Browne,  jr.,  in  charge  of  the  sugar  laboratory  in  the  Bureau  of 
Chemistry,  of  this  Department,  has  resigned  to  become  chief  of  the  New  York 
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Sugar    Trade   Laboratory,    just   estahlislied.     lie   will    assume    his   new    duties 
about  the  middle  of  October. 

C.  C.  Poindexter,  a  graduate  of  Ohio  State  University,  and  more  recently 
private  secretary  to  Prof.  T.  F.  Hunt  at  Cornell  University,  has  been  appointed 
Director  of  the  Department  of  Agriculture  of  the  American  Cliurch  Institute 
for  Negroes.  Fie  will  endeavor  to  introduce  the  study  of  agriculture  into  the 
St.  Paul  Normal  and  Industrial  School,  Lawrenceville,  Va.,  and  into  the  St. 
Augustine  School,  Raleigh,  N.  C,  and  will  also  give  lectures  on  agricultural 
economics  and  rural  sociology  to  the  students  in  the  Bishop  Payne  Divinity 
School,  Petersburg,  Ya. 
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Professor  Wilbur  Oliii  At  water,  of  Connecticut,  whose  death,  Sep- 
tember 22,  1907,  terminated  an  ilhiess  of  nearly  three  j'ears,  was  for 
many  years  a  leader  in  the  experiment  station  movement  in  the  United 
States.  He  was  born  at  Johnsburg,  New  York,  May  3,  184-1,  and 
received  his  acadendc  training  at  the  University  of  Vermont  and 
"Wesleyan  University,  jNIiddletown,  Conn.,  graduating  from  the  latter 
institution  in  1805.  He  received  the  degree  of  doctor  of  philosophy 
from  Yale  University  in  1869,  after  a  period  principally  spent  in 
studying  agricultural  chemistry  under  Professor  S.  AV.  Johnson. 
There  he  also  came  under  the  influence  of  Professor  W.  H.  Brewer. 
At  this  time  he  showed  the  desire  to  work  in  fields  of  science  giving 
promise  of  early  enlargement,  and  the  ability  to  forecast  correctly 
the  lines  of  development. — characteristics  which  largely  determined 
his  future  success. 

As  part  of  his  work  for  his  doctor's  degree  he  made  a  considerable 
number  of  analyses  of  several  varieties  of  Indian  corn — the  first 
work  of  the  kind  done  with  modern  methods  on  this  side  of  the 
Atlantic. 

From  1869  to  1871  he  studied  agricultural  and  physiological  chemis- 
try at  the  Universities  of  Leipsic  and  Berlin,  and  acquainted  himself 
with  the  P^uropean  agricultural  experiment  stations.  After  his  return 
to  America  his  first  experience  as  a  college  professor  was  at  the  Uni- 
versity of  Tennessee  and  the  JNlaine  State  College.  He  was  thus 
brought  into  close  touch  with  the  national  movement  for  agricultural 
education  and  research. 

Coming  to  Wesleyan  University  in  1873  as  professor  of  chemistry 
he  was  again  brought  into  close  association  with  Professors  Johnson 
and  Brewer  at  New  Haven,  and  with  other  agricultural  leaders  in 
Connecticut.  He  also  became  intimate  with  Orange  Jucld,  the 
founder  and  long-time  editor  of  the  American  Agriculturist,  who 
had  but  recently  given  to  Wesleyan,  his  alma  mater,  a  hall  of  natural 
sciences,  in  which  Professor  Atwater  had  his  laboratory  for  more 
than  thirty  years. 

With  these  men  as  associates  and  advisers.  Professor  Atwater, 
fresh  from  his  observations  of  the  agricultural  experiment  stations 
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in  Europe-,  entered  with  enthusiasm  into  the  movement  ah-eady  on 
foot  to  establish  similar  institutions  in  the  United  States.  On  De- 
cember 17,  1873,  at  the  winter  meeting  of  the  Connecticut  State 
Board  of  Agriculture,  Professors  Johnson  and  Atwater  urged  the 
establishment  of  a  station  in  Connecticut  after  the  European  j^attern. 
A  long  period  of  agitation  followed.  The  project  had  many  warm 
friends,  but  the  great  mass  of  the  farmers  took  little  interest  in  the 
enterprise.  When  it  became  apj^aient  that  it  could  not  otherwise 
succeed,  Mr.  Judd  oiiered  on  his  own  part  $1,000  to  begin  the  under- 
taking, and  on  the  part  of  the  trustees  of  AVesleyan  University  the 
free  use  of  a  cliemical  laboratory.  These  offers  were  made  on  con- 
dition that  the  State  legislature  should  appropriate  $2,000  per  annum 
for  two  years  for  the  work  of  the  station.  An  act  making  this  appro- 
priation was  unanimously  passed  July  2,  1875.  Professor  Atwater 
was  made  director  and  the  first  State  agricultural  experiment  sta- 
tion began  operations  in  October  of  that  year.  At  the  end  of  the  two 
years  provided  for  in  the  original  bill  the  station  was  reorganized 
under  the  direct  control  of  the  State  and  permanently  located  in 
New  Haven. 

Without  douljt  this  action  of  the  State  was  a  great  discouragement 
to  Professor  Atwater,  but  with  his  usual  persistency  he  contniued  to 
labor  earnestly  in  the  cause  of  agricultural  science.  He  organized 
and  suj^erintended  an  extensive  series  of  field  experiments  w^ith 
fertilizers,  accounts  of  which  were  j^rinted  in  the  annual  reports  of 
the  Connecticut  State  Board  of  Agriculture  for  1877  and  suc- 
ceeding years.  He  also  prepared  a  series  of  about  seventy  articles 
on  science  applied  to  farming,  which  were  published  in  the  American 
AgriculUnist  from  1875  to  1881. 

As  agricultural  experiment  stations  were  established  one  after 
another  in  rapid  succession  in  ditferent  States  he  ke2:)t  in  touch  with 
the  leaders  in  this  movement,  and  when  it  assumed  a  national  aspect 
and  Congress  was  asked  to  enact  a  general  law  granting  funds  for 
stations  in  all  the  States  he  was  among  the  foremost  of  the  repre- 
sentative leaders  of  agricultural  advancement  who  urged  the  adoption 
of  this  measure. 

The  report  made  in  1887  bj^'  a  committee  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations,  of  which 
Professor  Atwater  was  chairman,  is  notable  as  showing  his  attitude 
regarding  the  character  of  the  work  the  stations  should  undertake: 

"  It  is  essential  that  they  recognize  the  immediate  demand  for 
things  immediately  useful ;  that  they  find  what  questions  are  of 
direct  practical  importance  and  give  such  questions  an  amount  of 
early  attention  which  under  other  circumstances  might  be  dispro- 
portionate. But  it  is  vitally  important  that  the  highest  scientific 
ideal  be  maintained  and  every  effort  be  made  toward  its  realization. 
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The  future  usefulness  of  the  stations  will  depend  upon  what  they 
discover  of  permanent  value,  and  this  must  come  largely  from  the 
most  abstract  and  profound  research;  to  forget  this  will  be  fatal." 

On  the  passage  of  the  Hatch  Act  in  1887,  granting  $15,000  annually 
to  each  State  and  Territory  for  the  maintenance  of  one  or  more  experi- 
ment stations,  the  Storrs  Agricultural  Experiment  Station  was  organ- 
ized by  an  act  of  the  Connecticut  legislature  and  half  the  income 
received  under  the  Hatch  Act  was  granted  to  this  station.  Professor 
Atwater  was  made  director  and  for  fourteen  years  managed  this  sta- 
tion. During  this  period  a  relatively  large  amount  of  scientific  work 
along  chemical  and  other  lines  related  to  agriculture  was  done  b}^  the 
station  with  quite  limited  funds.  Of  special  interest  were  his  studies 
on  the  acquisition  of  atmospheric  nitrogen  by  plants,  begun  several 
years  prior  to  the  establishment  of  the  Storrs  Station  and  continued 
as  part  of  the  work  of  that  station  from  1888  to  1892. 

On  the  invitation  of  Commissioner  Colman  Professor  Atwater 
consented  to  become  the  first  director  of  the  Office  of  Experiment 
Stations,  on  condition  that  he  should  retain  the  directorship  of  the 
Storrs  Station  and  his  college  professorship.  In  this  capacity,  Pro- 
fessor Atwater  established  in  large  measure  the  policy  on  which  the 
Office  has  since  been  conducted  and  laid  down  the  lines  of  its  future 
work. 

In  his  first  report  the  following  statements  were  made  regarding 
the  functions  he  deemed  proper  for  this  Office  : 

"  The  most  immediately  pressing  need  seems  to  be  that  of  a  clearing- 
house and  an  exchange  for  the  stations.  The  stations  are  widely 
separated;  they  need  to  know  more  about  each  other's  work;  they 
need  each  other's  help,  especially  that  which  comes  from  the  inter- 
change of  experience.  Much  is  gained  by  the  proper  distribution  of 
Avork  and  by  cooperation  where  that  is  feasible.  As  a  clearing  house 
this  Office  can  facilitate  intercommunication  between  the  stations,  col- 
late the  results  of  their  work,  and  facilitate  its  most  advantageous 
coordination.  It  can  serve  as  an  exchange  or  distributing  point  for 
information  in  two  ways,  negotiating  between  the  stations  and  the 
agricultural  public,  on  the  one  side,  and  between  the  stations  and  the 
world  of  science,  on  the  other. 

"  One  of  the  means  by  which  this  Department  can  mediate  between 
the  stations  and  the  agricultural  public  is  the  issuing  of  a  series  of 
farmers'  bulletins,  which  should  collate  the  results  of  station  work 
bearing  upon  special  topics,  and  the  teachings  of  other  research,  and 
put  the  whole  into  a  form  so  i)lain  that  the  intelligent  farmer  will 
understand  it.  so  ])rief  that  he  will  read  it  through,  and  so  practical 
that  he  will  take  it  to  heart.  Thus,  Avhile  each  station  is  distributing 
its  own  results  to  the  farmer  of  its  own  State,  this  instrumentalitv  will 
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help  to  make  the  several  stations  serviceable  to  the  agriculture  of  the 
whole  country. 

''As  a  mediator  between  the  stations  and  the  world  of  science  this 
branch  of  the  Department  should  be  in  a  condition  to  collate  the 
results  of  experimental  research  in  this  country  and  in  Europe,  and 
publish  them  in  convenient  form  for  the  use  of  the  station  workers 
and  others  interested  in  the  science  of  agriculture. 

"  One  need  is  a  journal  for  the  stations,  to  contain  accounts  of 
their  current  research,  abstracts  of  similar  work  in  this  and  in  other 
countries,  and  other  matters  of  mutual  interest. 

''  Information  is  also  greatly  needed  in  regard  to  past  work  and  its 
results.  This  would  be  probably  best  brought  to  the  stations  in  the 
form  of  monographs  on  special  subjects." 

The  first  Farmers'  Bulletin  was  published  in  1889.  This  series 
proved  so  popular  that  it  was  soon  transferred  from  the  Office  and 
made  a  general  series  for  the  Dej)artment  of  Agriculture.  Congress 
made  a  special  printing  fund  for  these  bulletins  and  the  Congressmen 
undertook  their  distribution  on  a  large  scale.  Some  three  hundred  of 
these  bulletins  have  been  issued,  a  large  number  of  which  Avere  pre- 
pared in  the  Office  of  Experiment  Stations.  The  editions  of  many 
have  aggregated  hundreds  of  thousands  of  copies,  and  the  total  ()uti)ut 
of  Farm(>rs'  Bulletins  by  the  Department  has  been  many  millions  of 
copies.     Tn  IDOO  alone  more  than  7,r)0(),()()()  copies  were  printed. 

The  abstract  jouriud  was  provided  in  the  E.vperiinevt  Station 
Record  ^{\w  first  volume  of  which  appeared  in  1881).  This  has  been  de- 
veloped into  the  most  comprehensive  journal  of  its  class  in  existence, 
and  its  circulation  among  students  and  investigators  in  agricidtural 
science  is  world-wide.  The  Office  has  also  published  a  considerable 
number  of  monographs  on  special  subjects,  as  suggested  by  Professor 
Atwater. 

With  the  rapid  growth  of  the  experiment  station  movement  at 
home  and  abroad  and  the  recognized  success  of  the  Office  as  a  pro- 
moter of  the  stations'  interests,  the  business  of  this  Office  soon  in- 
creased to  such  an  extent  that  it  became  obvious  that  it  should  have 
at  its  head  a  Chief  who  could  devote  his  entire  time  to  its  manage- 
ment. Unwilling  to  relinquish  his  work  as  a  teacher  and  investi- 
gator, Professor  Atwater  decided  to  give  up  the  directorshijD  of  the 
Office  in  1891.  He  continued,  however,  to  have  official  relations  with 
the  Office  to  the  end  of  his  active  career. 

The  influence  of  Professor  Atwater  on  the  develojDment  of  agri- 
cultural education  and  research  in  this  country  has  been  greatly 
broadened  through  the  men  who  came  into  direct  association  Avith  him 
as  students  in  his  laboratory  and  who  haA^e  since  become  directors 
of  experiment  stations  and  professors  in  the  agricultural  colleges. 


EDITORIAL.  105 

Some  of  those  men  are  now  among"  the  most  active  and  intiuential 
leaders  in  this  national  movement. 

Parallel  with  his  studies  in  agricultural  chemistry,  Professor 
Atwater  began  at  an  early  day  to  carry  on  investigations  in  physio- 
logical chemistry,  with  special  reference  to  the  problems  of  human 
nutrition.  These  studies  soon  brought  him  into  official  relations  with 
national  and  State  organizations  having  funds  wdiich  could  be  used 
to  promote  research  in  these  lines.  Between  1879  and  1883  he  made 
a  series  of  analyses  of  fish  for  the  U.  S.  Fish  Commission  and  of  the 
flesh  of  domestic  animals  for  the  Smithsonian  Institution.  Studies 
of  the  dietaries  of  people  in  Massachusetts  and  Canada  were  also 
made  for  the  Massachusetts  Bureau  of  Statistics  and  Labor  and 
published  in  1886. 

Similar  work  was  instituted  in  connection  with  the  Storrs  Experi- 
ment Station,  and  in  1893  wuth  the  aid  of  Hon.  J.  Sterling  Morton, 
then  Secretary  of  Agriculture,  an  appropriation  Avas  obtained  from 
Congress  for  investigations  in  human  nutrition  in  cooperation  with 
the  experiment  stations.  Headquarters  for  this  enterprise  were 
established  at  jSIiddletown,  Conn.,  and  Professor  Atwater  was  made 
its  official  chief.  This  work  was  broadly  planned  and  steadily  devel- 
oped in  succeeding  years,  until  it  became  the  most  comprehensive 
investigation  on  this  subject  ever  undertaken.  The  cooperation  of 
universities,  colleges,  and  schools,  experiment  stations,  public  institu- 
tions, and  private  organizations  of  various  kinds  was  secured  in  dif- 
ferent parts  of  the  country.  Hundreds  of  dietary  studies  of  people 
of  dift'erent  occupations  were  made  and  the  results  of  similar  studies 
ihroughout  the  world  were  collated.  Numerous  digestion  experiments 
with  men  were  carried  on  and  special  studies  made  of  the  nutritive 
value  of  different  cereals,  meats,  vegetables,  fruits,  and  nuts,  the 
effects  of  cooking  and  other  forms  of  preparation  on  nutritive  value, 
and  other  important  food  problems.  Special  efforts  were  made  to 
improve  methods  and  apparatus  for  such  work. 

P'rom  a  scientific  point  of  view,  the  most  important  result  of  these 
investigations  was  the  development  and  use  by  Professor  Atwater 
and  his  associates  of  special  forms  of  bomb  and  respiration  calorime- 
ters. An  instrument  Avas  thus  provided  foi-  studying  the  effect  of 
food  in  the  dcA^elopment  of  energy.  Avhit-h  surpasses  all  apparatus  of 
the  kind  in  range  and  accuracy  of  operation.  As  a  direct  outcome 
of  this  Avork,  a  respiration  calorimeter  for  use  Avith  the  larger  domestic 
animals  lias  been  constructed  by  Doctor  Armsby  at  State  College,  Pa. 
The  studies  in  hunuin  nutrition  already  made  Avith  the  AtAvater-Tlosa- 
Benedict  calorimeter  have  been  very  important  and  pronuse  to  be 
still  nu)re  so.  Direct  evidence  has  l)('en  ol)tained  that  the  laAV  of  the 
conservation  of  energy  holds  good  in  tlie  utili^calion  of  food  in  the 
human  l)ody,  as  well  as  important  data  regarding  (lie  actual  nutritive 
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value  of  different  foods  and  the  relations  of  food  to  muscular  energy 
and  mental  work. 

As  the  Chief  of  Nutrition  Investigations  in  the  Office  of  Experi- 
ment Stations,  Professor  Atwater  planned  and  supervised  investiga- 
tions which  were  carried  on  in  about  twenty  States.  The  results  of 
this  Avork  are  embodied  in  about  one  hundred  technical  and  popular 
publications  issued  by  this  Department  and  the  Storrs  Experiment 
Station, 

These  jjublications  have  had  a  wide  distribution  and  have  been 
extensively  utilized  in  domestic  science  courses  in  colleges  and  schools 
throughout  the  country  and  in  the  preparation  of  text-books  and 
manuals  on  human  nutrition  in  this  and  other  countries. 

In  the  judgment  of  comjDetent  experts,  tlie  nutrition  investigations 
conducted  under  Professor  Atwater's  direction  were  more  thorough 
in  their  scientific  methods,  more  extended  in  the  scope  and  amount 
of  investigation,  and  more  useful  in  the  distribution  and  practical 
application  of  their  results  than  any  other  inquiry  of  the  kind  ever 
undertaken  in  this  country  or  in  Europe. 

As  a  public  official  working  in  a  wide  way  in  the  organization  and 
management  of  enterprises  for  the  general  good.  Professor  Atwater 
has  earned  the  lasting  gratitude  of  his  countrymen,  especially  by  what 
he  did  in  connection  with  the  agricultural  experiment  stations  and 
the  nutrition  investigations.  To  this  work  he  brought  a  well-trained 
mind  and  a  true  scientific  purpose.  He  had  the  enthusiasm  and  per- 
sistence necessary  to  impress  other  men  with  the  im^^ortance  of  his 
enterjjrises  and  to  carry  him  successfully  over  periods  of  opposition 
and  discouragement. '  He  had  unusual  ability  in  the  conception  and 
formulation  of  broad  lines  of  work,  and  in  attracting  and  holding  men 
competent  to  give  him  such  aid  as  he  needed  to  complete  these  plans, 
put  them  into  successful  operation,  and  secure  substantial  results. 

The  observance  by  the  Massachusetts  Agricultural  College  of  its 
fortieth  anniversary  by  means  of  a  four-day  conference  on  rural 
progress  was  a  novel  and  suggestive  departure  of  considerable  general 
interest.  AVhile,  as  may  be  seen  by  reference  to  the  program  as  given 
elsewhere  in  this  issue,  the  historical  and  anniversary  aspects  of  the 
occasion  received  substantial  recognition,  the  opportunity  was  utilized 
in  the  main  as  a  means  of  bringing  together  the  varied  forces  making 
for  rural  betterment — educational,  social,  and  religious,  as  well  as 
those  distinctively  agricultural.  The  cooperation  of  existing  organi- 
zations such  as  the  State  Board  of  Agriculture,  the  State  Grange,  and 
local  associations  of  workers  in  schools,  churches,  and  libraries  was 
invited,  and  the  program  was  so  arranged  as  to  offer  not  only  sessions 
at  which  the  special  phases  of  immediate  interest  to  each  of  these 
bodies  could  be  considered,  but  also  an  o]iportunity  for  all  to  come  in 
touch  with  questions  of  general  significance. 
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Althoufrli  the  attendance  at  some  of  the  sessions  was  less  represent- 
ative than  haJ  been  expected,  nuich  interest  was  developed,  especially 
among  people  but  indirectly  associated  with  agriculture  and  to  whom 
the  agricultural  college  had  hitherto  apparently  seemed  to  make 
little  appeal.  The  conference  attracted  an  amount  of  attention  from 
the  daily  press  of  New  England  seldom  accorded  to  agricultural 
meetings,  and  in  many  journals  the  sessions  were  reported  in  consider- 
able detail.  At  the  close  of  the  meetings  the  Sjrringf.eld  Repuhlican 
commented  editorially  as  follows: 

"  To  estimate  the  actual  and  potential  benefits  of  the  conference  is 
impossible,  for  its  coherent  variety  might  appeal  to  a  breadth  of  inter- 
ests which  can  not  be  mapped  or  platted  and  the  wholesome  strength 
of  the  influences  may  give  them  life  extending  beyond  our  perspective 
and  branching  out  where  we  do  not  see.  The  idea  of  a  conference  on 
rural  progress  was  a  happy  conception  which  was  well  carried  out. 
It  furnished  an  excellent  precedent  well  worth  following." 

The  need  of  a  conference  of  this  sort  may  be  attributed  in  part  to 
an  increasing  realization  of  the  complexity  of  the  problems  confront- 
ing rural  progress  and  the  desirability  of  thorough  understanding 
and  sympathetic  cooperation  on  the  part  of  the  various  agencies 
engaged  in  their  solution,  and  in  part  to  a  broader  conception  of  the 
responsibility  of  the  agricultural  colleges  and  experiment  stations  in 
all  that  pertains  to  rural  Avelfare.  It  indicates  a  belief  that  these  in- 
stitutions are  to  be  looked  to  not  only  for  advice  in  the  growing  of 
crops  aild  the  raising  of  stock,  but  also  for  leadership  in  matters  con- 
nected with  the  farmer's  roads,  his  school,  and  his  home — in  short, 
that  they  are  potential  agencies  of  education  to  an  extent  as  yet 
realized  only  in  part  by  the  community  and  perhaps  not  fully  by  the 
institutions  themselves. 

Something  as  to  the  part  which  the  experiment  stations  may  take 
in  such  advancement  was  developed  in  the  address  of  Doctor  True 
on  The  Broad  Outlook  of  the  Agricultural  Experiment  Stations, 
which  he  declared  to  be  along  educational  lines  and  for  the  benefit 
of  the  village  and  urban  residents  as  well  as  the  farmers. 

"With  their  existing  financial  limitations  the  stations  have  prop- 
erly given  their  attention  thus  far  principal!}^  to  the  needs  of  our  large 
agricultural  industries,  but  they  have  also  done  much  which  is  of 
use  to  village  and  city  people,  and  the}^  will  undoubtedly  enlarge  their 
work  in  this  direction  as  time  goes  on  and  funds  increase.  The  farm- 
ers need  have  no  fear  that  the  stations  will  forget  them  or  neglect 
their  interests,  but  should  rather  rejoice  that  in  the  stations  they  have 
a  ])owerful  agency  for  bringing  city  people  into  closer  sympathy  with 
rural  people." 
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"  Already,"  he  went  on  to  say,  "  the  work  of  the  stations  has 
created  an  entirely  new  agricultural  literature,  and  .  .  .  laid  the 
foundations  for  a  sound  agricultural  pedagogy,  and  .  .  .  they  must 
ever  sup^^ly  the  new  materials  by  which  the  courses  can  be  strength- 
ened and  improved.  But  their  work  has  a  far  more  fundamental 
and  far-reaching  purpose ;  namely,  to  make  agriculture  a  progressive 
industry  and  the  masses  of  agricultural  workers  progressive  men. 
Many  plans  for  rural  improvement  have  been  made  by  philanthro- 
pists and  statesmen,  but  they  have  largely  been  failures  because  they 
were  imposed  on  the  unwilling  minds  and  hearts  of  unprogressive 
people.  But  if  the  rural  people  themselves  awake  and  make  their 
plans  of  improvement  we  may  surely  expect  wonderful  things.  As  an 
arouser  of  desire  for  improvement  and  a  stimulator  to  intelligent 
effort  to  make  the  country  a  better  place  to  live  and  work  in,  the 
agricidtural  experiment  station  has  its  chief  importance  and  its 
highest  mission.  And  it  is  for  this  service  that  the  stations  especially 
commend  themselves  to  all  the  friends  of  rural  progress,  for  if  these 
fountains  of  new  knowledge  are  kept  strong  and  pure  theii-  waters 
will  spring  up  forever  to  replenish  the  life  of  countless  generations 
of  rural  people.'' 


RECENT  WORK  IN  A(;RICULTURAL  SCIENCE. 


AGRICULTURAL  CHEMISTRY. 

Nitron  as  a  microchemical  reagent,  II.  L.  Visser  {Vlicin.  Wcekblad,  3 
(1906),  pp.  743-7^6;  (lbs.  in  Ghent.  Zenthl,  1907,  I,  l^o.  Jf,  p.  302;  Jour.  ,Soc. 
Chcni.  Indus.,  26  (1907).  No.  ^,  pp.  167,  168;  Jour.  Chem.  80c.  [London],  92 
(1907),  No.  535,  II,  p.  394). — The  author  recommends  that  instead  of  weighing 
the  nitron  nitrate  in  determining  nitric  acid  the  determination  be  made  by  com- 
paring the  depth  of  the  layer  of  precipitate  with  that  of  a  corresponding 
l)recii)itate  from  a  solution  of  known  content  of  nitric  acid  in  glass  tubes  of 
equal  diameter. 

It  is  stated  that  nitron  also  forms  almost  Insoluble  salts  with  nitrous,  cldoric, 
perchloric,  oxalic,  and  salicylic  acids,  which  may  be  distinguished  under  the 
microscope  by  differences  of  crystalline  form.  "  Nitron  may  also  be  used  for 
the  microchemical  detection  of  saccharin  if  the  latter  be  first  converted  into 
o-sulphaminobeuzoic  acid  by  the  action  of  dilute  alkali."  The  characteristic 
crystalline  form  of  this  substance  is  easily  detected  with  the  mi(!-roscope. 

Note  on  the  determination  of  nitrogen  by  the  Jodlbaur  method,  H.  Volk- 
HOLZ  (Chem.  Ztg.,  30  {1906),  p.  370;  ohs.  in  Zfsclir.  Angcw.  Che  in.,  20  (1907), 
No.  23,  pp.  960,  961). — The  author  simplifies  and  shortens  this  method  by 
adding  the  zinc  dust  in  small  portions  and  with  vigorous  shaking  to  the  hot 
acid  solution. 

Determination  of  nitrous  acid  and  its  separation  from  nitric  acid,  G. 
Maderna  and  G.  Coffetti  (Abs.  in  Chem.  Ztg.,  31  (1907),  No.  29,  p.  375; 
Analyst,  32  (1907),  No.  375,  p.  23Jt). — ^The  method  proposed  is  based  upon  the 
fact  that  in  the  presence  of  acetic  acid,  or,  preferably,  citric  acid,  nitrous 
acid  is  reduced  to  nitric  oxid  by  ferrocyanids,  and  the  liberated  gas  may  be 
collected  and  measured.  Under  these  conditions  nitric  acid  does  not  react  with 
ferrocyanid. 

Detection  of  nitric  and  nitrous  acids,  II.  W.  Wagner  (Pharm.  CcntralhaUe, 
J,8  (1907),  pp.  5-7;  abs.  in  Jour.  Chem.  Soc.  [London],  92  (1907),  No.  533,  II, 
p.  196). — A  slight  modification  of  Sprengler's  phenol  test  is  recommended. 

On  the  method  of  separating  potassium  from  sodium  as  chloroplatinates, 
J.  MoRozEwicz  (Bui.  Acad.  8ci.  Cracorie,  1906,  pp.  796-S03;  abs.  in  Chcin.  Abs., 
1  (1907),  No.  8,  p.  57:2).— Eighty  per  cent  alcohol  is  considered  preferable  to 
absolute  alcohol  for  washing  out  the  sodium  chloroplatinate.  The  polarizing 
microscope  will  detect  doubly  refracting  salts  in  a  drop  of  the  slowly  evaporated 
aqueous  solution  of  the  potassium  chloroplatinate  and  thus  determine  its 
purity. 

The  estimation  of  free  acids  in  superphosphates,  J.  Van  Dobmael  (Bui. 
»S'oc.  Chini.  BeUj.,  21  (1907),  No.  3.  pp.  103-115;  abs.  in  Jour.  80c.  Chem.  Indus., 
26  (1907),  No.  8,  p.  Jt2.'t;  Analyst,  32  (1907),  No.  37/,,  p.  182).— The  method  ]>ro- 
posed  embodies  those  of  Ilerzfelder  and  Thomson  and  is  based  upon  double 
titration  with  fourth-normal  sodium  hydroxid  solution  of  the  ether  or  alcohol 
extract    (evaporated  to  dryness  and  taken   up   in   water)    of  the  dried   super- 
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phosphates,  titrating  first  with  methyl  orange  and  then  with  phenolphthalein. 
It  is  stated  that  as  a  rule  the  amount  of  free  sulphuric  acid  in  superphosphates 
is  negligible,  and  therefore  the  whole  of  the  sodium  hydroxid  consumed  may 
be  regarded  as  neutralizing  only  free  phosphoric  acid. 

A  short  scheme  of  water  analysis,  J.  A.  Hughes  (Merck's  Rpt.,  16  (1907), 
No.  5,  pp.  12S.  129). — A  simple  scheme,  which  is  considered  sufficient  to  enable 
one  to  quiclvly  form  a  very  good  opinion  of  the  ])otabillty  of  a  given  water,  is 
'described. 

Chemical  soil  analysis  for  investigations  in  plant  physiology,  E.  A.  INIit- 
SCHERLICH  (LaiKlir.  Juhrh.,  36  (1901),  A'o.  2,  pp.  309-369,  pi.  1,  figs.  10).— The 
method  proposed  by  the  author  (see  also  E.  S.  R.,  18,  p.  417),  is  based  upon  the 
assumption  that  solubility  in  water  saturated  with  carbon  dioxid  is  a  measure 
of  the  plant  food  in  the  soil  at  the  disposal  of  cultivated  plants.  Studies  of 
the  influence  of  the  elements  of  time,  carbon  dioxid  content  of  the  solvent, 
amount  of  solvent,  and  temperature  are  reported  and  the  details  of  the  method 
recommended  are  given. 

The  extract  is  prepared  by  digestion  of  the  soil  with  10  or  25  times  its  amount 
of  solvent  for  Hi  hours  at  30°  C.  in  a  flask  provided  with  a  constant  stirring 
apparatus  and  connected  with  a  cylinder  of  compressed  carbon  dioxid  which 
keeps  the  solution  in  the  flask  saturated  with  carbon  dioxid.  The  extract  is 
clarified  by  suction  through  a  clay  filter  and  aliquot  portions  are  taken  for 
determination  of  nitrogen  by  the  phenol-sulpluu-ic  acid  method,  potash  by  the 
ordinary  i)roc«lure.  final  weighing  being  made  of  reduced  ]>latimnn  according 
to  Kegel  (E.  S.  K.,  IS,  i».  loS).  phosphoric  acid  by  the  Waguer-Stutzer  molybdic 
method,  and  lime  by  precipitation  with  ammonium  oxalate  as  usual. 

The  errors  inherent  in  the  various  deternnnatious  are  discussed  and  a  series 
of  tests  are  reported  which  show  that  the  method  is  capable  of  detecting  small 
variations  in  the  composition  of  soils  due  to  ajtplications  of  fertilizers. 

On  the  question  of  the  method  of  determining  nitric  acid  in  soils  (  Vi/cst- 
nili  Sakh.  Prom.,  1906,  A"o.  ////,  p.  652;  abs.  in  Venthl.  Znckcriiidus.,  1-',  (1907), 
No.  S.'t,  pp.  923,  92.i).— Thin  is  a  brief  note  on  work  of  Welbel,  Frankfurt,  and 
Duschetschkin  on  this  subject,  which  led  to  the  conclusion  that  the  methods 
of  determining  nitric  acid  in  soils  in  which  the  soil  is  digested  with  water  for 
48  hours  give  too  low  results,  due  to  reduction  of  nitrates.  Two  hours'  digestion 
is  fully  suSicient  to  extract  the  nitric  acid  of  soils.  If  longer  treatment  is 
necessary,  accurate  results  can  be  obtained  by  adding  chloroform,  thymol,  or 
other  substances  which  check  the  activity  of  the  lower  organisms  that  reduce 
nitrates. 

Notes  on  the  determination  of  nitric  acid  in  chernozem  soils,  V.  I.  Sazanov 
(Zhur.  Opuitii.  Ai/roit.  (Riiss.  Jour.  Expt.  Laiidw.),  7  (1906),  No.  Jf,  pp.  381- 
387). — The  experiments  of  the  author  show  that  for  the  estimation  of  the 
nitrates  it  is  necessary  not  to  allow  the  soil  to  remain  in  contact  with  the 
water,  in  the  extraction,  any  longer  than  is  required  for  the  settling  of  the 
greater  part  of  the  fine  particles.  Longer  contact  causes  a  rapid  diminution 
of  the  nitrates.  Chloroform  prevents  this  decrease  of  the  nitrates.  In  keeping 
soils,  the  amount  of  nitrates  increases  with  the  time  if  the  soils  are  preserved 
in  the  humid  state.  Chloroform  does  not  prevent  this  increase.  A  quick  dry- 
ing (in  the  sun)  prevents  (4iange  in  the  nitr.-ite  content. ^ — p.  fireman. 

Anew  calcinxeter,  T.  P>ieler-Chatelan  (Citron.  Ayr.  Vaiid,  20  (1907),  No.  6, 
pp.  114-120,  flg.  1). — A  simple  apparatus  for  the  I'apid  determination  of  calcium 
carbonate  in  soils  is  described  and  its  practical  use  explained. 

The  use  of  biological  methods  in  the  analysis  of  food  stufEs,  A.  J.  J. 
Vandfvelde  (Biochem.  Ztschr.,  1  (1906),  No.  1-2,  pp.  1-7). — From  his  investiga- 
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tioiis  with  plasinolyse  and  heniolyse,  the  author  eonchides  that  it  is  possible  to 
juilire  of  the  properties  of  different  substances  by  biologcical  methods  and  has 
reported  determinations  of  the  coefficient  of  toxicity  of  alcohols,  aldehydes, 
acids,  essences,  oils,  and  similar  substances  of  interest  from  their  relation  to 
food  materials. 

Concerning  methods  for  the  analysis  of  flours,  breads,  bakers'  goods,  ali- 
mentary pastes  and  similar  goods,  spices,  and  condiments  (^Bul.  Mens.  Off. 
Rcnxeifi.  Af/r.  [Paris],  G  (1907),  No.  Jf,  pp.  J/Oo-'ilB). — The  directions  for  analy- 
sis are  in  accordance  with  the  French  law  of  August  1,  1905. 

Comparative  methods  of  determining  the  dry  matter  in  potatoes,  A.  J. 
Hansen  (Tidsskr.  Laiidbr.  Flaiiteavl,  13  {1906),  pp.  316-338).— The  results  of 
the  investigation  show  that  the  dry  matter  in  potatoes  may  be  determined  with 
as  nuich  accuracy  by  drying  as  in  other  root  crops,  and  that  a  good  sample  is 
best  obtained  by  -dividing  each  tuber  into  8  parts  by  3  perpendicular  cuts 
through  its  center  and  selecting  one  or  more  of  these  parts  for  comminution. 
The  author  finds  that  results  obtained  by  calculation  of  dry  substance  from 
determinations  of  specific  gravity  according  to  Maercker's  tables  are  1  to  2  per 
cent  too  low. — f.  w.  woll. 

The  mono-amino  acids  of  "  syntonins  "  from  beef,  E.  Abderhalden  and 
T.  Sasaki  (Ztschr.  Physiol.  Vhem.,  51  (1901),  No.  Ji-.5,  pp.  JfOJ/--iOS).—G\ycocoll, 
alanin,  valin,  leiicin,  jirolin,  asparagin,  glutamin,  phenylalanin,  and  tyrosin  were 
obtained  from  syntonin  in  addition  to  humln.  The  results  are  expressed  quanti- 
tatively. 

A  rapid  method  for  the  determination  of  fat  in  grits,  meal,  rice,  and 
cerealine,  O.  Schutte  (Pure  Products,  3  (1901),  No.  6,  pp.  287-291). — The 
method  outlined  consists  in  shaking  a-  sample  vigorously  for  15  minutes  in 
j)etroleum  ether,  filtering  after  settling  and  determining  the  amount  of  fat  in 
an  aliquot  portion  by  evaporation  and  drying  to  a  constant  weight.  As  shown 
by  comparison  the  results  are,  in  the  author's  opinion,  satisfactory,  though  on 
an  average  of  23  analyses  they  were  0.03  per  cent  lower  than  those  obtained  by 
the  Soxhlet  method. 

A  method  is  also  described  for  the  use  of  raw  cereal  in  which  the  finely  ground 
substance  is  allowed  to  stand  over  night  in  petroleum  ether,  filtered,  and  the 
fat  determined  in  an  aliquot  portion.  As  shown  by  8  comparative  tests,  the 
results  were  on  an  average  0.02  per  cent  lower  than  by  the  Soxhlet  method. 

The  estimation  of  the  unsaponifiable  cqnstituents  of  fat,  G.  Meyer  (Ghern. 
Z1{/.,  31  (1907),  No.  33,  p.   'i'3). — A  comparative  study  of  methods. 

Concerning  nitrogen-free  extract  in  oil  cakes,  P.  Christensen  (Jour. 
Laiidir.,  .5.5  (1907),  No.  1-2,  pp.  Jf7-67). — The  experimental  study  of  the  compo- 
sition of  oil  cake  of  different  sorts  led  the  author  to  conclude  that  the  determi- 
nation, in  addition  to  protein  and  fat,  of  total  carbohydrates,  starch,  etc.,  which 
I'.ave  food  value,  is  a  much  more  satisfactory  procedure  for  judging  the  value  of 
these  feeding  stuffs  than  the  usual  proximate  analysis  which  includes  crude 
fiber  and  nitrogen-free  extract  by  difference.  The  method  of  estimating  the 
total  carbohydrates  which  he  outlines  depends  upon  the  inversion  of  starch  by 
diastase  and  acid.  Before  inversion  the  material  is  heated  with  water  in  a 
closed  flask  for  20  hours  at  100°  C. 

The  sugar  content  of  dried  chips  and  sugar-beet  chips,  F.  Strohmer  and 
O.  Fallaua  (Mitt.  Chem.  Tech.  Vers.  Stat.  Cent.  Vcr.  liiihens.  Indus.  Osterr.- 
Vngar.,  No,  18-5,  pp.  18-21;  sep.  from  Osterr.  Ingar.  Ztschr.  Znckerindus.  u. 
Landir.,  36  (1907),  No.  2). — The  study  of  methods,  which  the  authors  report, 
led  to  the  deduction  that  digesting  the  sugar-beet  chips  in  the  usual  way  wnth 
hot  water  may  give  too  high  values  for  the  sugar  content. 
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A  new  decomposition  product  of  gliadin,  T.  B.  Osborne  and  S.  H.  Clapp 
{Anier.  Jour.  Physiol,  18  (1907),  No.  2,  pp.  123-128,  figs.  2). — From  gliadin 
hydrolyzed  by  boiling  for  a  considerable  time  with  25  per  cent  sulphuric  acid, 
a  crystalline  substance  of  definite  character  was  isolated,  which  on  vigorous 
liydrolysis  gave  prolin  and  plienylalanin.  It  seems  probable  that  this  substance 
is  a  dipeptid.  The  yield  was  in  the  proportion  of  about  4  gm.  from  1  kg.  of 
gliadin. 

The  quantitative  estimation  of  extractive  and  protein  phosphorus,  \V. 
Koch  (Jour.  Biol.  Client.,  3  {1901),  No.  2,  pp.  159-16'i). — The  method  outlined 
is  especially  apidicable  to  a  study  of  brain  tissue  and  similar  materials  and, 
according  to  the  author,  can  be  generally  used  in  the  study  of  normal  and  itath- 
ological  material. 

Determination  of  dry  matter  in  milk,  (4.  IIinard  {Bui.  Hoc.  Vliim.  France, 
Jf.  scr.,  1-2  (1907),  No.  10,  pp.  ')oS,  5.59). — In  determining  totxl  solids  in  milk  the 
author  has  endeavored  to  avoid  by  the  use  of  formaldehyde  the  progi'essive 
chajiges  which  take  place  in  the  proteids  during  prolonged  heating.  The 
method  as  tried  ex])erimentally  consisted  in  addi?ig  3  drops  of  formalin  to  10 
cc.  of  milk,  coagulating  the  milk  l)y  means  of  5  or  0  drops  of  a  l-j  per  cent  solu- 
tion of  acetic  acid,  and  evaporating  at  95  to  100°  C.  Heating  for  5  days  made  a 
difference  of  only  0.12  per  cent  in  the  weight  of  the  dry  matter. 

A  reaction  of  formaldehyde  with  naphthalene  in  the  presence  of  sul- 
phuric acid,  H.  DiTZ  (Chcni.  Ztg..  31  (1907),  No.  35,  pp.  //i5--}-^7).— In  the 
presence  of  naphthalene  dissolved  in  sulphuric  acid,  formaldehyde  in  very  small 
quantities  is  said  to  give  a  brown  coloration  and  in  large  quantities  a  bright  blue 
coloration.  In  applying  this  test  to  milk  the  casein  is  precipitated  by  dilute 
sulphuric  acid  and  the  naphthalene  sulphuric  acid  reagent  is  added  to  a  small 
quantity  of  the  clear  whey. 

On  the  determination  of  water  in  butter,  H.  Faber  (Mwllccritid,  20  (1907), 
No.  11,  pp.  199-211). — Descriptions  are  given  of  the  following  methods  of  deter- 
mining the  water  content  of  biitter  in  creameries  :  Gravimetric  chemical  analysis, 
the  Gray,  the  Gerber,  and  the  Carroll  method.  The  last  method  given,  which 
was  invented  by  Professor  Carroll  in  Dublin,  in  the  author's  opinion,  bids  fair  to 
prove  the  most  satisfactory  as  a  itreliminary  approximate  test. — f.  w.  woll. 

Note  on  the  determination  of  volatile  fatty  acids  in  butters  (Reichert 
number),  L.  de  Ko.mngh  (CJicni.  Nctrs.  95  (1907),  No.  ;2-'/77.  p.  229). — A  modi- 
fication of  the  Reichert  method  is  suggested  for  use  when  the  (juantity  of  butter 
is  small  and  an  early  analysis  is  required.     The  process  is  as  follows : 

"  The  butter  is  melted  in  a  test  tube  placed  in  hot  water,  and  2.5  gm.  of  the 
clear  fat  are  saponified  with  12.5  cc.  of  normal  alcoholic  caustic  potash  in  a  flask 
fitted  with  a  long  vertical  tube.  When  saponified  25  cc.  of  distilled  water  are 
added,  and  the  whole  evaporated  in  a  basin  to  pasty  consistenc-y.  The  soap  is 
dissolved  in  warm  water,  made  up  to  exactly  00  cc,  and  placed  in  the  distilling 
flask.  Fifteen  cc.  of  normal  sulphuric  acid  ai"e  then  added,  also  some  fragments 
of  clay  pipe.  The  whole  is  then  submitted  to  distillation  and  50  cc.  are  collected. 
The  distillate  is  filtered  into  a  300  cc.  flat-bottomed  Jena  flask  and  titrated  with 
N/10  sodium  hydroxid,  with  phenolphthalein  as  indicator.  The  result  may, 
however,  be  too  high,  as  during  the  evaporation  of  the  soap  a  not  inconsiderable 
quantity  of  carbon  dioxid  may  have  been  absorbed,  and  the  N/10  soda  used  in 
the  titration,  unless  freshly  made,  may  have  become  somewhat  carbonated. 
Therefore  0.5  cc.  of  N/10  hydrochloric  acid  is  added  and  the  carbon  dioxid  ex- 
pelled by  rapidly  heating  the  liquid  to  boiling  and  then  boiling  gently  for  8 
minutes.  The  flask  is  now  rapidly  cooled  and  the  titration  continuetl;  the  liquid 
should,  of  course,  be  colorless.  From  the  total  number  of  cubic  centimeters  of 
N/10  soda  used  0.5  cc.  is  theu  deducted." 
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The  iodin  number  of  olive  oil  and  variations  in  this  value  in  Tunitian  oils, 
K.  .Makcii.le  (.1///;.  Chiiii.  Aiiuli/t.,  12  {lUDl),  Xd.  .',,  pp.  tSS-lf)l). — Atrordiiis;  to 
the  author's  investigatious,  wide  variations  t)ccur  in  the  iodin  number  of  Tuni- 
.lian  olive  oils. 

Glycerin  in  wine,  1).  A.  Lojodice  (A'cr.  ]  it.,  28  {li)Ul),  Xo.  713,  pp.  119- 
1S5). — The  author  finds  that  the  difference  between  the  extract  determined  by 
evaporation  in  a  water  bath  at  100°  C.  and  by  drying  in  a  vacuum  represents 
approximately  the  glycerin  content  of  wine  determined  by  direct  methods. 

Agricultural  laws,  E.  F.  Ladd  {XorlJi  Dal-oia  Hid.  Hpcr.  Bui.  .'>,  pp.  12). — 
Tliis  contains  tlie  text  of  the  State  laws  relating  to  the  sale  of  commercial  feed- 
ing stuffs  and  sto(  k  foods,  formaldehyde.  I'aris  green,  and  commercial  fertilizers. 

Food  and  drug  laws,  E.  F.  Ladu  {\oiili  Dakota  Sta.  l<!pcc.  Bnl.  G,  pp.  20). — 
This  contains  the  State  pure-food  law  and  the  pure-drug  law  as  amended  and 
reenacted.  tlie  paint  law,  alistracts  from  other  State  laws  dealing  with  the 
adulteration  of  foods,  dairy  products,  oils  and  paints,  and  rulings,  interpreta- 
tions, and  suggestions  for  the  guidance  of  interested  parties. 

A  milk  colorimeter,  A.  Bernstein  (Chciii.  Zt;/.,  31  (t!)07).  No.  .IS,  p.  727,  p(/. 
1). — The  apparatus  descril:)ed  is  intended  fov  determining  approximately  the  fat 
content  of  sl<im  milk.  The  sample  to  Ijo  tested  is  coagulated  with  acetic  acid 
and  the  color  or  cloudiness  of  the  fluid  portion  is  compared  with  that  of  a  stand- 
ard solution  which  corresponds  in  appearance  to  whey  having  a  fat  content  of 
0.15  per  cent.  The  apparatus  consists  of  2  glass  tubes* with  a  blue  glass  rod  in 
the  center  of  each  and  a  white  porcelain  background. 

Apparatus  for  the  determination  of  water  and  fat  in  butter,  F.  T.  Shutt 
{Canada  Dcpt.  Agr.,  Branch  Bainj  and  Cold  Storage  Comr.  Bui.  14,  PP-  8, 
flgn.  2). — This  bulletin  gives  the  results  of  tests  of  2  pieces  of  apparatus  now 
on  the  market,  one  designed  for  determining  the  amount  of  fat  in  butter  and 
the  other  the  water  content.  Fairly  accurate  fat  determinations  were  made, 
bnt  the  results  with  the  hygrometer  were  rather  luisatisfactory. 

METEOROLOGY— WATER. 

The  importance  of  meteorological  and  weather  forecasting  for  practical 
farmers,  F.  Kruger  (FiiJiling's  Landir.  Ztg..  .76'  (1907),  \o.  11,  pp.  369-386, 
fig'<.  3). — This  is  a  discussion  of  this  subject  with  a  view  to  facilitating  the  use 
of  th(^  reports  of  the  German  weather  service  I)y  practical  farmers. 

Meteorology  in  the  service  of  agriculture,  J.  IIudig  {Cultura,  19  {1907), 
No.  223,  pp.  182-189). 

Variations  of  the  meteorological  elements  of  the  soil,  A.  Baldit  {Rev. 
Aurergne,  23  {1906),  No.  -'/,  pp.  269-271). — Observations  with  a  thermometer, 
barometer,  and  hygrometer  biu'ied  in  the  soil  at  a  depth  of  1.8  m.  from  June 
23-30  are  reported.  The  temperature  registered  by  the  buried  thermometer 
was  5°  to  6°  lower  than  that  of  the  air  thermometer.  The  barometric  pressure 
in  the  soil  was  about  3  mm.  higher  than  that  of  the  barometer  in  air.  The 
humidity  was  nuich  higher  in  the  soil  than  in  t!ie  air  (35  m.  above  ground). 
Tlie  most  important  fact  observed  was  that  the  atmospheric  jiressure  was  trans- 
mitted to  the  buried  banmieter  without  appreciable  lag  or  diminution  of  ampli- 
tude. 

Results  of  nieteorological  observations  in  Brunswick,  1878-1905,  Dorr 
(Beltr.  Statl.s.  Braunsclnrcig,  1907.  No.  20,  pp.  1-38.  map  1). — Detailed  sum- 
maries are  given. 

Meteorological  observations  by  the  Biological  Agricultural  Institute 
of  Amani,  German  East  Africa,  ^'.  Trommel   {I'flanzcr.  3   {1907),  No.  5-6.  pp. 
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77-82). — Monthly  summaries  of  dliservatioiis  on  temppratiire.  precipitation, 
and  humidity  at  this  phice  during  11)00  are  .given. 

Meteorological  observations  in  German  East  Africa,  I'.  IIeidke  {Mitt. 
Forsch.  Reis.  u.  Gclchrten  Dent,  ^chutzgeh..  19  (1906),  No.  1,  pp.  -',0-106).— 
Observations  at  22  stations  during  1899-1902  are  summarized. 

Rainfall  observations  in  German  East  Africa,  C.  Uhlig  (Mitt.  Forsch. 
Reis.  u.  Gelehrten  Dent.  Schntzgel).,  IS  (1905),  p.  332;  19  (1906),  Nos.  2,  pp. 
164-180 ;  3,  pp.  274-290;  //,  pp.  305-335 )  .—Observations  at  some  70  places  during 
0  years  are  smnmarized. 

The  Innsbruck  good  weather  wind,  A.  Defant  (Separate  from  Ber.  Natunc. 
Med.  Vcr.  Iiiiishnick,  30  (1905-6),  pp.  16,  fui.  1). 

Official  experiments  on  hail  protection  in  Italy,  Yidal  (Bui.  -S'oc.  Nat.  Agr. 
France,  67  (1907),  No.  5,  pp.  386-JtOO,  figs.  2). — The  author  talves  exceptions  to 
the  conclusion  from  the  official  tests  at  Castel-Franco,  near  Venice,  that  can- 
nonading is  useless  as  a  means  of  dissipating  hailstorms  and  states  that  the 
results  obtained  in  France  lead  to  the  opposite  conclusion. 

A  rain  gage  for  agricultural  purposes,  Grohmann  (///»>*.  Lan<lu\  Ztg., 
27  (1907),  No.  49,  p.  4-1,1,  -jig.  1). — Simple  and  convenient  forms  of  a  rain  gage 
with  measuring  apparatus  are  described. 

The  psycho-physical  aspect  of  climate,  with  a  theory  concerning  inten- 
sities of  sensation,  W.  F.  Tyler  (Jotir.  Trop.  Med.  and  Hijg.,  10  (1907),  No. 
8,  pp.  130-149,  flgs.  26;  rev.  in  Set.  Amer.  Sup.,  64  (1907),  No.  16J,5,  p.  19).— 
The  author  describes  a  scheme  for  the  utilization  of  certain  psychical  phe- 
nomena (personal  sensations)  as  a  means  of  synthesizing  meteorological  meas- 
urements recorded  by  physical  apparatus  and  proposes  certain  sensation  scales 
"  for  correlating  these  personal  sensations  with  the  instrumental  meteorological 
measurements  corresponding  to  theui." 

Denudation  and  rainfall,  C.  Kassner  (Mitt.  Justus  Perthes'  Geogr.  Anst.,  53 
(1907),  No.  2,  pp.  -',6,  7/7;  ahs.  in  Science,  n.  ser.,  25  (1907),  No.  6-',9,  pp.  909, 
910). — It  is  suggested  that  in  regions  of  subdued  mountain  forms  there  is  now 
probably  less  rainfall  than  before  leveling,  due  to  erosion,  took  place,  and  that 
the  former  rainfall  distribution  can  be  estimated  upon  the  basis  of  the  approxi- 
mate land  elevation  before  denudation  took  place. 

A  reviewer,  M.  S.  W.  Jefferson,  of  Kassner's  article,  however,  suggests  that 
in  many  cases  denudation  has  been  accompanied  by  a  compensating  regional 
uplift,  so  that  there  has  i)rohal)ly  been  in  such  cases  little  change  in  rainfall. 

The  rainfall  in  the  department  of  Puy-de-D6me,  J.  K.  Plumandon  (Rev. 
Auvergne,  23  (1906),  No.  4,  pp.  2-',7-26J,,  charts  2).— The  distribution  of  the 
rainfall  of  this  region  with  reference  to  topography,  elevation,  etc.,  is  discussed 
in  some  detail.  It  is  shown  that  there  is  no  invariable  relation  betneen  rain- 
fall and  elevation,  but  in  accounting  for  distribution  of  rainfall  it  is  necessary 
to  take  account  not  only  of  the  absolute  and  relative  elevation  of  the  region 
under  consideration,  but  also  of  the  topography  of  the  surrounding  coxmtry,  the 
form  of  the  average  isobars,  and  the  direction  of  the  winds. 

Change  in  the  climate  of  Kansas,  F.  II.  Snow  (Trans.  Kans.  Acad.  Sci.,  20 
(1906),  pt.  2,  pp.  288-291;  Quart.  Rpt.  Kansas  Bd.  Agr.,  26  (1907),  No.  101, 
pp.  438-440). — Replying  to  a  recent  article  by  the  Chief  of  the  Weather  Bureau 
of  this  Department  (E.  S.  R.,  18,  p.  1109),  the  author  quotes  his  own  records 
at  the  University  of  Kansas,  Lawrence,  Kans.,  covering  a  period  of  oO  years 
(1868-1906),  to  show  that  there  has  been  an  increase  of  rainfall  and  humidity 
and  a  decrease  in  velocity  of  the  wind. 

The  author  concludes  that  his  observations  "  indicate  a  gradual  change  in  the 
climate  at  Lawrence,  Kans.     And  as  this  locality  presents  a  typical  illustration 
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of  the  climate  conditions  of  eastern  Kansas,  it  is  safe  to  infer  that  the  same 
changes  are  talking  place  over  the  entire  region  of  which  it  forms  a  part.  The 
rainfall  and  atmospheric  humidity  have  increased  and  the  wind  velocity  has 
decreased.  The  change  in  the  rainfall  and  wind  velocity  has  heen  in  each  case 
more  than  10  per  cent,  while  the  increase  in  the  atmospheric  humidity  has 
been  more  than  6  per  cent." 

The  climatolog'y  of  Kansas,  T.  B.  Jennings  (Trans.  Kaiis.  Acad.  ScL,  20 
(1901)),  pt.  2.  in).  273-276). — A  brief  review  is  given  of  the  available  historical 
records  of  floods  and  drcaights. 

Climate  of  different  parts  of  the  world,  M.  Buijsman  (Gultura,  19  (1907), 
No.  224,  PP-  277-279). — This  is  a  contribution  to  the  climate  of  Cochin-China 
as  indicated  by  the  growth  of  different  species  of  plants. 

The  productive  capacity  of  plants  and  the  climatic  conditions  in  Java  and 
Middle  Europe,  W.  Detmer  [Botaitische  uiid  laiuliciriscliaftliclie  Sfudieii  auf 
Jura,  .fciia:  Gtistav  Fischer,  1907,  pp.  19-26). — In  cooperative  tests  with  maize 
grown  from  Java  seed,  the  production  of  dry  matter  in  the  above-ground  parts 
was  4  to  5  times  as  great  in  the  moist,  warm  climate  of  Buitenzurg,  Java,  as  in 
the  cooler,  drier,  but  less  uniform,  summer  climate  of  Jena. 

Influence  of  spring  precipitation  on  the  yield  of  oats  and  potatoes  and  on 
the  starch  content  of  i)otatoes,  A.  Alexandrov  {Zeml.  Ghaz.,  1905,  No.  41,  pp. 
579-581;  abs.  in  ZJiiir.  Opuitn.  Agron.  (Riiss.  Jour.  Expt.  Landic),  7  {1906),  No, 
Jf,  p.  515). — On  the  basis  of  experiments  at  the  Yiatka  Experiment  Station  the 
author  concludes  that  for  oats  INIay  rains  are  more  important  than  June  rains, 
the  optimum  precipitation  during  the  vegetation  period  being  about  G8  mm. ; 
for  potatoes,  the  greater  the  precipitation  in  May  and  June  the  less  the  yield 
and  the  starch  content,  and  conversel,y. — p.  fireman. 

The  relation  of  a  diffusion  of  heat  rays  to  the  season  of  the  year,  A. 
Defant  (Separate  from  Ber.  Naturiv.  Med.  Ver.  Innshruck,  30  (1905-0).  pp.  17). 

Ground  water  in  Hamburg,  A.  Vollek  (Jahrh.  Hamburg,  Wiss.  Anst.,  23 
(1905),  Beiheft  1,  pp.  7,  charts  4). — The  results  of  observations  during  1905  on 
ground  water  as  related  to  temperature  and  humidity  of  the  air,  precipitation, 
and  river  levels  at  Hamburg  are  reported  in  detail. 

Geology  and  underground  water  resources  of  northern  Louisiana,  with 
notes  on  adjoining  districts,  A.  C.  Veatch  (Geol.  Survey  La.  Bui.  4,  PP-  ^09, 
pis.  25,  fi(;s.  IS). — This  pai)er  is  made  up  of  excerpts  from  Professional  Paper 
No.  4G  of  the  U.  S.  Geological  Survey  (E.  S.  R.,  18,  p.  817). 

Underground  waters  of  Missouri,  their  geology  and  utilization,  E.  M. 
Siiepard  ([/.  *S'.  Geol.  Survey,  Water-Supphj  and  Irrig.  Paper  No.  195,  pp. 
X-\-224,  pis.  6,  p.gs.  6). — This  report  describes  the  topography  and  geology  of 
the  State  and  their  relations  to  artesian  waters,  discussing  in  detail  the  under- 
ground supplies  of  each  county.  The  results  of  investigations  of  the  sources 
and  qualities  of  waters  used  for  municipal  supplies  are  also  reported. 

Ground  and  deep  waters  of  North  Carolina,  G.  McCarthy  (Bui.  N.  C. 
Bd.  Health,  22  (1907).  No.  1,  pp.  1-1 4.  figs.  6').— The  arrangement  of  strata  in 
the  Atlantic  Coast  region,  particularly  in  North  Carolina,  with  reference  to 
underground  water  supplies  is  discussed,  and  examinations  of  several  samples 
of  North  Carolina  dee])  water  are  I'eported. 

Water  supply  of  Nome  region,  Seward  Peninsula,  Alaska,  1906,  J.  C. 
HoYT  and  F.  F.  IIensiiaw  (f.  S.  Geol.  Survey,  Water-Supplg  and  Irrig.  Paper 
No.  196,  pp.  52,  pis.  6,  fig.  1). — This  paper  gives  the  results  of  investigations 
made  during  the  season  of  1906  to  determine  the  water  supply  available  for  the 
economical  development  of  the  placer  mines  and  water  power  of  Alaska. 

The  quality  of  surface  waters  in  Minnesota,  R.  B.  Dole  and  F.  F.  Wes- 
brook  (U.  S.  Geol.  Survey,  Water-Supply  and  Irrig.  Paper  No.  193,  pp.  171,  pis. 
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7,  fi(;s.  .',). — This  paper  "outlines  the  general  characteristics  of  surface  waters 
in  Minnesota  and  the  various  factors  that  tend  to  modify  the  (luality  of  the 
drainage.  It  includes  the  results  of  nearly  two  years'  field  and  laboratory 
work  done  by  the  United  States  Geological  purvey  in  cooperation  with  the 
Minnesota  State  board  of  health.  First  the  general  features,  both  natural  and 
economic,  that  influence  the  quality  of  the  meteoric  water  and  impart  to  the 
lakes  and  streams  their  essential  characteristics  are  reviewed.  Next  each  drain- 
age area  is  considered  in  detail,  the  streams  are  described,  the  sources  of  pollu- 
tion are  discussed,  and  the  results  of  chemical  analyses  and  bacteriological 
examinations  are  given.  Statistics  are  in-esented  regarding  practically  all  of  the 
municipal  water  supplies  in  the  State  and  the  relative  value  of  the  surface  and 
groimd  waters  for  general  consumption  is  discussed.  At  the  end  is  a  description 
of  the  laboratory  methods  employed  in  tlie  chemical  and  bacteriological  work." 

Pollution  of  Illinois  and  Mississippi  rivers  by  Chicago  sewage,  M.  O. 
Leighton  ( U.  S.  Geol.  Survey.  Water-Siitrply  and  Irrig.  Paper  19.),  pp.  369,  t>ls. 
2,  figs.  5). — This  is  a  digest  of  the  testimony  taken  in  the  case  of  the  State  of 
Missouri  v.  the  State  of  Illinois  and  the  sanitary  district  of  Chicago,  together 
with  the  full  text  of  the  decision  of  the  Supreme  Court  on  this  subject. 

The  problem  of  potable  water,  E.  A.  Martel  { Prcs.se  Med.  [Paris],  1907, 
No.  28,  pp.  217-220,  figs.  J/). — This  article  discusses  the  sources  of  water  supply 
for  Paris,  subterranean  waters  in  limestone  or  chalk,  wells  and  water  levels, 
effect  of  droughts  and  deforesting,  microbiology  of  the  waters,  temperature, 
protection  against  pollution,  purification,  and  sterilization. 

Water  supply  and  sewage  disposal  in  France  (Rec.  Hyg.  Pub.,  35  {1905), 
pp.  386-.>i66,  635-731). — The  character  of  the  water  supply  and  methods  of 
sewage  disposal  in  various  towns  in  France  are  described  in  a  series  of  reports 
to  the  consulting  commission  cf  public  hygiene  of  France,  with  detailed  tabular 
statements  of  chemical  and  bacteriological  examinations,  the  interpretation  of 
the  results  of  analyses  of  water,  and  tests  of  methods  of  purification. 

Sewage  irrigation  at  Paris  (Rev.  8ci.  [Paris],  5.  ser.,  7  (1907),  No.  21,  p. 
666). — This  is  a  note  on  a  recent  report  to  the  French  Minister  of  Agriculture 
on  work  in  the  Commune  of  Acheres.  The  amount  of  sewage  is  increasing 
beyond  the  capacity  of  the  area  to  dispose  of  it,  and  a  large  extension  of  the 
area  or  the  introduction  of  other  methods  of  purification  are  considered 
imperative. 

SOILS— FERTILIZERS. 

The  influence  of  soil  on  vegetation,  H.  Frickhinger  (Ber.  Naturir.  Ver. 
Schirabcn  u.  Neuburg,  37  {1901,-5),  pp.  2.'i7-277). — Previous  observations  on  the 
relation  between  the  character  of  soils  and  the  vegetation  growing  on  them  are 
briefly  reviewed,  the  importance  of  mineral  matter  for  plants,  with  a  compila- 
tion of  analyses  of  typical  rocks  and  minerals  from  which  soils  are  derived,  is 
discussed,  and  experiments  with  17  so-called  silica-loving  and  lime-loving  plants 
are  reported.  The  soils  used  were:  (1)  That  in  which  the  plants  were  found 
growing  naturally;  (2)  coarse-grained  weathered  dolomite;  (3)  a  mixture  of 
quartz  and  weathered  gneiss,  and  (4)  a  mixture  of  humus,  calcareous  loam,  and 
quartz.  The  plants  experimented  with  were :  Spergula  arvcnsis,  Lycopsis 
arvensis,  Veronica  rerita,  Sclcranthus  annuus,  8.  pcrennis,  Sarotliamnus  vulgaris, 
Sagina  procumbens,  Gypsopliila  muralis,  Farsetia  incana.  Digitalis  purpurea, 
Helichrysuin  arenarium,  Arabis  liirsuta,  Laserpitium  latiforium,  L.  siler,  Coro- 
nilla  moniuna.  Erysimum  cheiranthoides.  and  Agrostemma  githago. 

The  results  show  that  a  small  content  of  silica  and  calcium  carbonate  in  the 
soils  did  not  prevent  the  plant  roots  from  obtaining  the  necessary  amounts  of 
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these  materials.  The  so-called  silica-loving  plants  grew  vigorously  on  weathered 
dolomite  rich  in  lime,  provided  the  porosity  of  the  material  was  similar  to  that 
of  the  quartz  soils.  The  so-called  lime-loving  plants  grew  badly  on  a  calcareous 
soil  which  had  been  rendered  very  porous  by  the  addition  of  quartz.  They  grew 
well  on  a  siliceous  soil  which  had  been  rendered  compact  by  the  addition  of 
loam  and  a  little  calcareous  clay. 

It  seems  clear,  therefore,  that  it  is  the  physical  and  mechanical  properties  and 
not  the  chemical  properties  which  influence  the  growth  and  distribution  of  plants. 
The  difference  in  growth  on  sandy  soils  and  on  calcareous  and  clay  soils  depends 
solely  upon  variations  in  the  mechanical  condition  of  the  products  resulting 
from  the  weathering  of  various  soil-forming  rocks. 

Some  factors  influencing  soil  fertility,  O.  Schreineb  and  H.  S.  Reed  ([/,  8. 
Dept.  Ayr.,  Bur.  Soils  Bui.  J/O,  pp.  .'/().  pis.  3). — This  bulletin  cites  previous  experi- 
ments by  the  Bureau  of  Soils  and  other  investigators  which  are  held  to  indicate 
the  presence  of  toxic  properties  in  unproductive  soils,  manifesting  themselves 
in  diminished  yields  of  succeeding  crops  and  in  the  mutually  injurious  effects 
of  the  roots  of  trees  and  other  plants,  and  reports  experiments  with  wheat,  oat, 
corn,  and  cowpea  seedlings  to  determine  the  behavior  of  these  plants  when 
grown  in  fresh  non-nutrient  agar  or  iu  that  containing  the  excreta  from  previous 
crops  of  the  same  plant  or  of  other  plants. 

From  the  facts  presented  in  the  bulletin  the  authors  conclude  that  "  it  is 
evident  that  the  production  of  toxic  excretions  by  the  roots  of  plants  is 
undoubtedly  a  factor  of  importance  in  soil  fertility.  Many  experiments  have 
demonstrated  that  the  accumulation  of  these  toxic  excretions  may  temporarily 
impair  the  fertility  of  certain  soils.  The  foregoing  experiments  have  not  only 
shown  that  infertility  may  be  due  to  actual  toxic  conditions  of  the  soil,  but 
also  that  the  toxic  conditions  may  arise  from  the  growth  of  vegetation.  The 
data  given  are  jvist  as  conclusive  in  showing  that  the  infertility  of  the  soils 
was  not  due  to  their  poverty  in  plant  food  constituents.  .  .  . 

"  In  our  present  state  of  knowledge  it  would  seem  that  we  must  regard  the 
excreta  of  growing  roots  as  one  of  the  main  causes  of  the  low  yields  obtained 
in  improper  crop  rotations. 

"  In  some  tj'pes  of  soil,  influenced  perhaps  by  certain  climatic  environments, 
there  appear  to  exist  conditions  which  are  imusually  favorable  to  the  rapid 
destruction  of  toxic  excretions.  Such  soils,  when  planted  year  after  year  to 
the  same  ci'op  may  not  only  maintain  their  original  productive  powers,  but  even 
increase  with  continued  cultivation." 

Soil  improvement  for  tlie  worn  hill  lands  of  Illinois,  C.  G.  Hopkins  and 
J.  E.  Readiiimer  (lUhiois  Sta.  Bui.  115,  pp.  J/Sl-^/fS). — This  bulletin  is  a 
report  of  progress  in  the  land  improvement  work  carried  on  by  the  station, 
chiefly  in  southern  Illinois.  A  plan  of  the  exi)eriments  and  earlier  results  have 
been  previously  noted  (E.  S.  R.,  17,  p.  ^(>1). 

In  sunmiarizing  the  results  with  wheat  (m  the  Vienna  experiment  field,  taking 
into  account  the  total  yields  for  the  last  3  years,  it  is  shown  that  untreated 
land  produced  11.8  bu.  per  acre,  while  with  a  leguminous  crop  the  yield  increased 
11.5  bu.,  and  with  lime  used  in  addition  to  the  leguminous  crop  the  increase  in 
yield  was  34.3  bu.  During  this  period  the  use  of  phosphorus  gave  a  further 
increase  of  only  5.G  bu.  per  acre,  and  the  use  of  potassium  of  10.8  bu.  It  is 
pointed  out  that  the  direct  effect  of  the  lime  applied  in  the  form  of  ground 
limestone  is  to  increase  the  growth  of  the  crops  for  green  manuring. 

In  the  corn  tests  for  the  last  3  years  the  untreated  land  produced  109.2  bu. 
per  acre.  The  u.se  of  a  leguminous  crop  alone  increased  the  yield  only  0.8  bu., 
while  with  the  further  addition  of  lime  an  increase  of  50.7  bu.  was  secured. 
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Neither  phosphorus  nor  potassiinu  increased  the  yield  of  corn  iH'.vond  that 
obtained  from  tlae  use  of  a  leguminous  crop  and  lime. 

In  pot  culture  experiments  made  with  red  silt  loam  of  unglaciated  hill  land 
there  was  practically  no  gain  except  when  nitrogen  was  supplied  either  directly 
in  commercial  form  or  indirectly  by  means  of  a  leguminous  crop.  The  effect  of 
phosphorus  and  potassium  was  less  where  decaying  organic  matter  had  been 
provided  in  the  leguminous  crop  than  where  the  nitrogen  was  given  in  com- 
mercial form  with  but  little  organic  matter.  Since  1005  practically  no  effect 
has  been  observed  from  either  phosphorus  or  potassium  when  applied  in  con- 
nection with  growing  leguminous  crops  for  soil  improvement.  These  results 
bear  out  conclusively  the  results  obtained  in  the  field  tests,  that  marked 
improvement  can  be  made  on  this  soil  by  turning  imder  leguminous  crops  where 
lime  has  been  applied. 

Another  series  of  pot  culture  experiments  was  made  with  soil  from  worn  gray 
silt  loam  hill  lands  of  northwestern  Illinois.  In  these  tests  the  amount  of  oats 
secured  where  nitrogen  was  applied  was  aliout  8  times  that  where  no  nitrogen 
was  given.  Lime  alone  produced  no  beneficial  results,  thus  indicating  that  lime 
and  nitrogen  together  are  necessary  on  this  laud. 

Notes  are  given  on  crop  rotations,  the  use  of  the  crops,  and  the  use  of  fer- 
tilizers in  soil  improvement.  A  rotation  for  the  worn  hill  lands  of  southern 
Illinois,  consisting  of  corn  the  first  year,  cowpeas  or  soy  beans  the  second, 
wheat  the  third,  clover  and  timothy  meadow  the  fourth,  and  pasture  the  fifth 
and  sixth  years  is  suggested. 

Improvement  of  upland  timber  soils  of  Illinois,  C.  G.  Hopkins  and  J.  E. 
Readhimer  {Illinois  fSta.  Clrc.  109,  pp.  S). — This  circular  briefiy  summarizes  the 
more  practical  results  of  field  experiments  carried  on  in  a  representative  area 
of  the  ordinary  gently  rolling  upland  timber  soils  of  northern  and  central  Illi- 
nois. The  profitable  system  of  improvement  for  such  soils,  as  indicated  by  the 
results  of  these  experiments,  "  is  to  grow  legumes  in  the  crop  rotation  and 
make  as  much  manure  as  possible  to  maintain  the  supply  of  hiunus  and  nitrogen 
and  to  purchase  somewhat  more  phosphorus,  in  the  form  of  pure  steamed  bone 
meal  or  fine-ground  r;nv  rock  phosi)hate,  than  is  removed  from  the  soil  by  crop- 
ping, so  that  the  soil  will  grow  richer  rather  than  poorer." 

The  action  of  water  and  aqueous  solutions  upon  soil  phosphates,  F.  K. 
Cameron  and  .1.  ^l.  Bell  {U.  >S'.  Dept.  A(/r..  Bur.  Soils  Bui.  '/l.  pi).  .IS.  flf/x.  .',). — 
This  bulletin  reviews  the  literature  bearing  on  this  subject  and  reports  experi- 
ments on  the  action  of  water  on  mouocalcium,  dicalcium,  and  tricalcium  phos- 
I)hate;  the  behavior  of  the  three-component  system— lime,  phosphoric  acid,  and 
water — and  the  four-component  system — lime,  phosphoric  acid,  sulphuric  acid, 
and  wa!:er ;  the  action  of  solutions  of  carbon  dioxid,  sulphurous  :icid,  citrates, 
ammonimn  comiuninds.  calcium  salts,  i»otassium  chlorid,  sodium  nitriite  and 
chlorid,  and  other  solvents  cm  the  phosphates  of  calcium:  and  of  the  behavior 
of  sui)eri)h()sphates  and  magnesium,  iron,  and  aluminum  phosphates  under 
similar  treatment.     The  following  is  the  authors"  summary: 

"  In  this  bulletin  it  has  been  shown  that  the  soil  phosphates  are  decomposed 
or  hydrolyzed  by  water,  with  the  formaticm  of  other  phosphates  containing 
relatively  more  of  the  base. 

"  Neutral  salts  in  solution  have  a  marked  effect  ui»on  the  amount  of  phos- 
phoric acid  and  of  lime  going  into  solution  from  a  lime  phosphate,  generally 
increasing  both.  Lime  salts  generally  decrease  the  amount  of  both  in  solution, 
as  do  alkaline  solutions,  while  acid  solutions  increase  it. 

"  Neutral  salts  have,  however,  little  effect  ui)on  the  solubility  of  the  phos- 
phates of  iron  or  alumina,  and  it  is  impossible  to  predict  the  direction  of  the 
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effect.  Salts  which  hydrolyze  with  the  formation  of  acid  or  allvaliue  solutions 
increase  the  amount  of  phosphoric  acid  yielded  to  the  solution  by  the  phosphates 
vt  iron  and  alumina.  The  phosphates  of  the  soil,  whether  solid  solutions  or 
definite  chemical  compounds,  are  of  such  a  nature  as  to  yield  a  solution  con- 
taining very  small  quantities  of  phosphoric  acid.  Inasmuch  as  all  soils  con- 
tain far  more  basic  matter  than  is  sufficient  to  combine  with  the  phosphoric 
acid,  the  least  soluble  phosphates  are  the  ones  which  will  be  formed  and  will 
control  the  concentration  of  the  soil  moisture.  This  fact,  together  with  the 
well-known  phenomena  of  absorption,  gives  a  satisfactory  explanation  of  the 
observation  that  the  concentration  of  the  soil  moisture  is  low  and  varies  but 
little  for  different  soils  and  with  the  total  amount  of  phosphoric  acid  in  the 
soils.  For  the  same  reason,  the  addition  of  phosphatic  fertilizers  can  not  be 
expected  to  influence  materially  the  concentration  of  phosphoric  acid  in  the  soil 
moisture. 

"  The  action  of  phosphatic  fertilizers  is,  therefore,  on  the  soil  and  not  pri- 
marily on  the  plant ;  for  the  concentration  in  plant  food  constituents  of  the 
solution  on  which  the  plant  feeds  is  not  materially  altered  by  the  addition  of 
jihosphatii'  fertilizers  in  the  amounts  used  in  oi'dinary  field  practice. 

"  The  changes  in  both  solution  and  solid  which  take  place  during  the  progress 
of  leaching  su[ierphosi)hates  have  been  descrliied." 

The  action  of  straw  manure  on  the  fertility  of  soils,  L.  IIiltner  and  L. 
Tetkes  {Aril.  K.  Biol.  A  list.  Land  ii.  Forstic.  5  {IHIIG),  Xo.  3.  p}).  99-12^:  abs. 
ill  ./our.  Cliciii.  .S'oc.  [London].  U.!  {1907),  No.  53-'i,  11,  p.  296). — Pot  experi- 
ments with  lupines  and  oats  grown  on  lupine  and  potato  soils  and  fertilized  with 
lupine  straw,  alone  or  with  the  addition  of  potasshmi  nitrate,  and  m  all  cases 
with  a  basal  ration  of  potash  and  phosphoric  acid,  are  reported. 

The  growth  of  the  oats  was  retarded  by  the  application  of  lupine  straw. 
The  lupines  were  not  affected.  The  second  year  the  growth  of  oats  Avas  greater 
after  lupines  than  after  oats.  The  after-effect  of  lupine  straw  on  oats  follow- 
ing lupines  was  very  favorable,  incrinising  the  yield  about  .^0  per  cent,  so  that 
the  net  effect  of  the  lupine  straw  for  the  first  and  second  years  was  good.  The 
addition  of  nitrate  increased  the  effect  of  the  straw.  In  case  of  oats  following 
oats  the  average  gain  from  the  use  of  lupine  straw  was  only  about  19  per  cent, 
making  a  net  loss  for  the  2  years. 

Field  experiments  with  lupines,  seradella,  robinia.  peas,  and  beans  gave  simi- 
lar results.  Alfalfa  was  injured  l)y  the  application  of  the  straw.  The  favorable 
action  of  the  robinia  straw,  which  is  very  woody,  was  particularly  marked. 
Straw  extract  greatly  increased  the  yield  of  mustard,  indicating  that  it  is  the 
insoluble  matter  of  the  straw  which  produces  the  injurious  effects. 

Recent  progress  in  investigations  on  nitrification,  P.  Ehrenbekg  (Mitt. 
Deut.  Landic.  Gesell.,  22  {1901),  'No.  13,  pp.  134-137).— This  is  a  brief  review  of 
recent  investigations  by  Winogradski,  Schloesing,  Kellner,  Godlewski,  Boul- 
langer,  and  Massol,  the  author,  and  others. 

On  changes  of  availability  of  nitrogen  in  soils,  I,  O.  Loew  and  K.  Aso 
(Bui.  Col.  Ai/i:.  Toh-ifo  Imp.  I'niv.,  7  {1907).  No.  3,  pp.  -'/43-^.)S).— From  a  study 
of  the  character  of  the  nitrogenous  excretions  from  living  and  dying  yeast 
cells  and  from  investigations  on  the  effect  of  sterilizing  soil  by  carbon  bisulphid 
and  heat,  the  authors  conclude  that  "on  the  death  of  cells  all  soluble  matters 
can  pass  throughdhe  cytoplasm  to  the  outside.  Peptones  and  mineral  nutrients 
are  excreted  largely  by  dying  yeast  cells  and  very  probably  also  by  the  microbes 
of  the  soil.  This  phenomenon  throws  some  light  on  the  beneficial  action  on 
crops  of  bisulphid  of  carbon  when  applied  to  soils." 
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The  activity  of  bacteria  in  soils,  V.  Bromberg  (Illus.  Landrv.  Ztg.,  21 
{1907).  pp.  m,  J78;  abs.  in  CJiem.  Ah.^..  1  (1907).  No.  10,  p.  1309).— The 
dependence  of  nitrogen-fixing  bacteria  upon  the  organic  matter  of  the  soil  is 
discussed. 

Assuming  that  1.000  gm.  of  organic  matter  is  used  by  Itacteria  in  fixing  8  gm. 
nitrogen,  it  is  estimated  that  on  a  soil  containing  2  per  cent  humus  the  organ- 
isms would  produce  42  lbs.  nitrogen  per  acre  per  year.  Increasing  the  amount 
of  organic  material  or  source  of  energy'  in  the  soil  by  the  addition  of  humus- 
forming  substances  and  by  cultivation,  or  by  favoring  the  grovs^th  of  algaj,  tends 
to  i-aise  the  nitrogen-accumulating  power  of  the  soil.  Fallow  favors  bacterial 
action  most.  Plats  inoculated  with  nitrogen-fixing  organisms  produced  18  to  56 
per  cent  more  dry  matter  and  23  to  130  per  cent  more  nitrogen  than  uuinocu- 
lated  plats  in  the  case  of  soy  beans,  lupines,  and  seradella. 

Further  experiments  on  nitrogen-fixing  bacteria,  Keding  (TF/.ss,  Meere- 
simter.s.  AM.  Kiel.  9,  p.  27J;  abs.  in  Centbl.  Bakt.  [etc.].  2.  Abt..  18  (1907). 
No.  10-12,  pp.  351-353). — The  author  reviews  work  of  other  investigators  and 
reports  experiments  of  his  own  on  the  nitrogen-fixing  bacteria  found  in  sea 
v,-ater  and  in  soils  of  various  kinds.  He  confirms  the  conclusion  of  Keutner 
that  Azotobacter  occurring  in  sea  water  is.  in  all  respects,  similar  to  that  found 
in  soils.     Sodium  chlorid  was  found  to  favor  the  growth  of  this  organism. 

The  organism  was  found  in  all  soil  saui])les  examined  except  those  from  moor 
lauds.  Its  fixing  power  was  not  affected  eitlier  by  the  air  drying  of  soil  in 
which  it  occurred  during  11  months  or  by  rapid  drying  over  sulpluiric  acid. 
The  organism  was  capable  of  assimilating  the  nitrogen  of  the  air  in  pure 
cultures.  This  power  was  not  increased  by  associative  action  of  other  bacteria 
and  the  nitrogen  compounds  of  the  air  were  also  without  influence. 

The  use  of  nitrobacteria  in  Mexican  agriculture,  C.  Macias  (BoI.  Sec. 
Fomento  [.l/c.//co1,  6  (1906),  Nos.  J,,  pp.  T-'z-T.-^,";  6',  pp.  2:u-263,  ph.  3;  7,  pp. 
267-27-);  8,  pp.  291-309). — This  is  a  preliminary  report  on  investigations  made 
under  the  auspices  of  a  special  commission  on  agricultural  parasitology,  ap- 
pointed by  the  Mexican  government  to  study  especially  the  root  tubercle  organ- 
isms of  leguminous  plants.  The  report,  however,  summarizes  information 
regarding  all  of  the  more  important  organisms  which  are  known  to  fix  and 
transform  nitrogen  in  the  soil,  as  well  as  those  assimilating  nitrogen  of  the  air 
in  symbiosis  with  leguminous  plants. 

Informaticni  regarding  the  preparation  and  use  of  efficient,  nitragin  cultures 
is  given  with  considerable  fullness,  the  general  conclusion  being  reached  that 
inoculation  with  this  material  is  not  applicable  to  all  soils,  but  that  the  indi- 
vidual soil  conditions  nnist  be  studied  and  that  in  any  case  only  the  more  viru- 
lent organisms  should  be  used. 

The  inoculation  question  in  soil  bacteriology,  P.  Ehrenberg  (Fiihlinr/'s 
Landiv.  Ztg.,  56  (1907).  Xo.  9.  pp.  301-311).— The  progress  of  investigation  on 
this  subject  is  briefly  reviewed,  special  attention  being  given  to  the  relative 
merits  of  soil  and  seed  inoculation.  The  conclusion  is  reached  that  notwith- 
standing some  disadvantages  in  its  present  stage  of  development,  seed  inocula- 
tion is  a  s:itisfac-t.ory,  cheap,  and  convenient  method  when  carried  out  with 
proper  precautions. 

Fertilizers,  E.  B.  Ferris  (Mississippi  Sta.  Bui.  99,  pp.  16.  flf/s.  3).— This  bul- 
letin summarizes  the  results  of  5  years'  experiments  with  fertilizers,  manures, 
and  restorative  crops  on  fruits,  vegetables,  and  staple  farm  crops  at  the  McNeill 
substation,  which  is  situated  on  sandy  and  sandy  loam  soil  "  similar  to  those 
which  occur  throughout  the  long  leaf  pine  belt,  which  occupies  an  area  of  some 
15,000  s(iuare  miles,  or  practically  one-third  of  the  entire  State." 
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Analyses  of  samples  of  soil  and  subsoil  from  the  experimental   field  showed 
the  following  results  : 

Analy.'ies  of  noil  and  subsoil  fnim  McNeill  mibstatifjii,  Missi-ssiiJi)!. 


Sand 

Silt 

Fine  silt 

Clay 

Phosphoric  acid 

Potash 

Lime 

Magnesia 

Iron  oxid  and  alumina 


Soil. 

Subsoil. 

Per  cent. 

Per  cent. 

53.  440 

48.  780 

•28.  OnO 

28. 370 

3.8ti0 

3.450 

5. 400 

14.920 

.023 

.017 

.112 

.210 

.  220 

.170 

.162 

.140 

4.800 

7.830 

The  requirements  of  Mississippi  soil  of  the  type  experimented  with  for  phos- 
phoric acid,  potash,  and  nitrogen,  and  the  kinds  of  fertilizer  suited  to  cotton, 
corn,  winter  grains,  sweet  potatoes,  sugar  cane,  cowpeas,  peanuts,  vegetables, 
and  fruits  are  discussed  as  well  as  methods  of  application. 

The  author's  conclusions  are  as  follows : 

"  It  is  estimated  that  the  farmers  of  the  fertilizer  belt  of  Mississippi  are 
spending  ,$100,000  annually  for  the  purchase  of  potash  in  their  fertilizers.  So 
far  as  results  at  McNeill  go  to  show,  this  money  is  practically  wasted,  and  we 
would  urgently  insist  that  the  thinking  men  of  the  State,  merchants,  farmers 
or  manufacturers,  who  can  control  the  composition  of  fertilizers,  either  discon- 
tinue the  use  of  potash  or  convince  themselves  that  it  is  necessary  under  their 
own  conditions.  The  McNeill  Station  would  also  insist  on  the  use  of  less  cotton- 
seed meal  applied  directly  to  crops,  provided,  of  course,  the  farmers  themselves 
would  get  the  nitrogen  that  the  soils  need  from  other  sources.  Cowpeas  will 
suppl.v  this  nitrogen  and  they  can  be  grown  every  year  after  corn,  oats,  and 
practically  all  vegetables.  By  rotating  the  crops  cowpeas  may  also  be  made 
to  furnish  a  large  part  of  the  nitrogen  to  such  crops  as  cotton,  strawberries,  and 
sugar  cane,  occupying  the  land  one  year  or  longer.  Spanish  peanuts  will  add 
much  nitrogen  to  soils,  especially  if  hogs  are  allowed  to  graze  them  off,  and 
there  is  certainly  no  surer  money-maker  on  the  farm  than  pork  grown  and 
fattened  on  such  crops.  The  growing  and  feeding  of  cattle  in  our  State,  except 
for  dairy  purposes,  has  not  on  the  whole  been  profitable,  yet  we  are  convinced 
by  work  done  here,  that  by  buying  and  selling  judiciously,  we  may,  under  aver- 
age conditions,  feed  cotton-seed  products  to  cattle  and  get  the  manure  on  the 
laud  as  a  profit,  fin  parking  experiments  carried  on]  since  1903  the  average 
yearly  increase  in  yield  of  corn  and  cotton,  due  alone  to  the  manure  fi'om  cattle, 
has  been  848  lbs.  of  seed  cotton  per  acre  and  21.4  bu.  of  corn  per  acre." 

Every  farmer  his  own  experimenter,  H.  B.  M.  Buchanan  and  J.  J.  Willis 
(-l/«/7.-  Lane  Express,  !>(i  (1907).  Xos.  3930.  pp.  32,  53;  3931.  p.  86;  3932,  p.  Ill; 
3933.  p.  l.',o;  393.',,  p.  180;  3935,  p.  211;  3936,  p.  242;  3937.  p.  273;  3938.  p.  305: 
3939,  p.  337;  39J,0,  p.  365;  391,1,  p.  391;  39J,2.  p.  J,18;  391,3,  p.  W;  39 J,.',,  p.  -',76; 
39.',5,  p.  509;  391,6,  p.  5J,2;  391,7,  p.  581;  39.',8,  p.  609;  39-',9,  p.  6/,i).— This 
article  undertakes  to  present  in  clear  and  simple  language  some  of  the  more  im- 
IKjrtant  and  practical  principles  governing  the  general  manuring  of  farm  crops, 
the  results  of  a  few  exiieriments  showing  how  these  ])rincii»les  have  been  applied 
in  a  practical  and  pi'ofitable  way,  and  to  induce  farmers  to  undertake  experi- 
ments for  themselves  in  a  small  way. 

On  the  influence  of  different  methods  of  applying  fertilizers  on  their 
eflficiency,  P.  Holdp:fleiss  (.SV/c7ks-.  Landtr.  Ztschr..  55  {1907),  Nos.  1,  pp.  3-5; 
2.  pp.  32-3-',). — A  brief  general  discussion  of  the  subject. 
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[Studies  of  changes  which  take  place  in  nitrogen  when  added  to  soils 
in  different  forms  of  combination],  W.  A.  Withebs  (Xorth  Carolina  Sta.  lipt. 
1906,  pp.  15-18). — This  is  a  brief  summary  account  of  the  work  of  the  year  in 
the  chemical  department  of  the  North  Carolina  Station  which  dealt  mainly  with 
the  changes  which  nitrogenous  matter  undergoes  in  the  soil,  and  is  a  continua- 
tion of  previous  work  along  the  same  line  ( E.  S.  R.,  17,  p.  344).  The  nitroge 
nous  compounds  experimented  with  were  asparagin,  ammonium  sulphate,  sodium 
nitrite,  and  sodium  nitrate.  When  these  materials  were  mixed  with  sterilized 
soil  and  immediately  extracted  by  shaking  with  water  for  4  hours  about  88  per 
cent  of  asparagin  and  of  ammonium  sulphate,  92  per  cent  of  sodium  nitrate,  and 
only  59  per  cent  of  sodium  nitrite  were  recovered. 

The  colorimetric  method  for  the  determination  of  nitrites,  proposed  by  the 
Bureau  of  Soils,  was  used  in  these  investigations.  As  a  means  of  decolorizing 
the  nitrite  solutions  lampblack  extracted  with  alcohol  or  gasoline  was  found  to 
be  satisfactory  as  was  also  the  treatment  with  ammonia  and  alum  combined, 
the  alum  being  used  in  excess. 

In  soils  with  or  without  addition  of  the  nitrogenous  compounds  nametl  there 
was  no  production  and  some  reduction  of  nitrates  or  nitrites  during  February 
but  a  considerable  formation  in  September.  At  the  latter  period  the  soil  treated 
with  asparagin  produced  nitrites  but  no  nitrates  and  that  treated  with  ammo- 
nium sulphate  produced  nitrates  but  no  nitrites.  The  conclusion  is  therefore 
reached  "  that  the  oxidation  of  organic  nitrogen  and  of  ammoniacal  nitrogen  is 
accomplisheil  by  different  organisms." 

Other  observations  are  reported  which  indicate  that  nitrifying  organisms  are 
readily  transferred  from  the  soil  of  one  pot  to  that  of  another  by  natural  agen- 
cies. Apparently  the  nitrous  organism  is  more  resistant  than  the  nitric  oi'gan- 
ism  but  less  resistant  than  the  reducing  organism.  Other  lines  of  work  which 
are  in  progress  or  contemplated  are  briefly  referred  to. 

The  interaction  of  ammonium  salts  and  the  constituents  of  the  soil,  A.  1». 
Hall  and  C.  T.  Gimi.ngham  {.Jour.  Chrni.  i<oc.  [London].  91-!)2  (HJOl).  \o.  .)3.'i. 
pp.  6'77-687). — In  view  of  the  observation  that  the  application  of  neutral  am- 
monium salts,  such  as  sulphate  and  chlorid.  has  resulted  in  the  production  of  an 
acid  reaction  in  soils,  the  authors  undertook  the  investigations  which  are  here 
reported  to  determine  the  actual  effects  which  are  produced  when  dilute  solu- 
tions of  ammonium  salts  are  brought  in  contact  with  the  separate  appi-oximate 
constituents  of  soils,  viz,  sand,  clay,  humus,  and  calcium  carbonate.  The  method 
of  procedure  was,  in  general,  to  shake  100  gm.  of  dry  material  for  24  hours  with 
a  solution  of  3ft(t  cc.  of  a  solution  of  ammonium  salts,  then  to  determine  whether 
there  had  been  any  increase  in  acidity  or  evolution  of  ammonia. 

The  trials  with  sand  gave  absolutely  negative  results  and  are  not  reported. 
In  the  case  of  clay  there  was  no  change  of  reaction  and  no  withdrawal  of  the 
acid  radicle  from  the  solution.  The  reaction  of  the  ammoniimi  salts  on  the  clay 
was  apparently  purely  one  of  double  decomposition.  Complete  absorption  of 
the  base  did  not  occur  even  when  as  much  as  50  gm.  of  clay  to  1.6  gm.  of  am- 
monium chlorid  was  used.  Much  the  same  results  were  obtained  with  am- 
monium carbonate  and  phosphate  as  with  ammonium  chlorid. 

In  the  case  of  the  phosphate  and  carbonate,  some  of  the  acid  was  also  removed 
from  solution.  It  was  observed  that  when  ammonium  salts  were  used  in  e.\cess 
of  the  clay,  reaction  proceeded  until  a  definite  point  was  reached  and  then 
stopped,  "  so  that  a  given  weight  of  clay  removes  the  same  amount  of  ammonium 
from  solution,  whatever  the  strength  of  the  solution  of  ammonium  salt  with 
which  it  is  in  contact."  It  was  found  that  when  varying  quantities  of  clay 
were  shaken  with  fifth  normal  and  tenth  normal  .solutions  of  ammonium  chlorid, 
100  gm.  of  clay  withdrew  approximately  0.147  gm.  of  ammonium  from  solution. 
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whatever  the  quantity  of  sohition  with  which  it  was  in  contact.     This  propor- 
tion, however,  was  found  to  vary  with  different  samples  of  clay  used. 

When  calcium  carl)onate  was  shaken  up  with  solution  of  ammonium  salts  the 
reaction  was  of  the  same  type  as  with  clay.  The  addition  of  10  gm.  of  calcium 
carbonate  to  50  gm.  of  clay  increased  somewhat  the  precipitation  of  ammonium, 
but  did  not  change  the  tj'pe  of  the  reaction.  "Since  few  soils  would  contain 
as  umch  as  10  gm.  of  calcium  carbonate  per  50  gm.  of  clay,  it  may  be  concluded 
that  tiie  main  reaction  when  ammonium  salts  are  applied  to  the  soil  takes  place 
with  the  clay,  although  the  calcium  carbonate  will  afterwards  continue  to  de- 
compose the  zoolitic  ammonium  compound  as  ammonium  carbonate  is  removed  by 
nitrification." 

Experiments  of  similar  character  with  different  kinds  of  peat  showed  that 
there  was  no  production  of  acidity  when  any  of  the  samples  of  humus  were 
shaken  up  with  the  solutions  of  ammonium  salts.  In  experiments  with  peat, 
which  had  been  extracted  with  hydrochloric  acid  and  thoroughly  washed  with  hot 
distilled  water,  there  was  apparently  a  slight  production  of  acid  and  withdrawal 
of  ammonium  from  solution.  The  ammonium  had  been  i-eplaced  by  calcium, 
small  quantities  of  which  had  remained  in  the  peat  in  spite  of  the  treatment  it 
had  received.  "  It  seems,  however,  certain  that  free  '  humic  acid '  can  to  some 
extent  decompose  ammonium  salts  with  the  formation  of  an  insoluble  ammonium 
compound,  and  this  is  confirmed  by  the  observation  that  whereas  the  humus, 
after  all  mineral  acid  had  been  washed  away,  yielded  a  brown  solution  on  shak- 
ing with  pure  water,  when  shaken  with  the  ammonium  salt  a  colorless  solution 
resulted.  As  free  '  humic  acid '  does  not  appear  to  be  a  normal  constituent  of 
soils,  this  experiment  does  not  vitiate  the  general  conclusion  reached  by  the 
authors  that  the  constituents  of  the  soil  do  not  react  with  solutions  of  ammonium 
salts  to  produce  a  free  acid.  For  the  acid  observed  in  the  field  experiments 
quoted  a  biological  origin  has  now  been  found." 

Can  calcium  carbonate  cause  loss  of  ammonia  by  evaporation  from  the  soil? 
T.  Takeuchi  {Bui.  Col.  Agr.,  Tokyo  Imp.  Univ.,  7  (1907),  ^'o.  3,  pp.  433-Ji36).— 
From  a  study  of  the  reaction  between  calcium  sulphate  and  ammonium  carbon- 
ate and  calcium  carbonate  and  ammonium  sulphate,  the  author  concludes  that 
"  there  is  no  danger  of  losing  any  significant  amount  of  ammonia  by  manuring 
a  soil  with  ammonium  sulphate  where  calcium  carbonate  is  present." 

The  cause  of  the  lower  eflB^ciency  of  ammoniacal  nitrogen  as  compared 
with,  nitric  nitrogen  (Abs.  in  Saaten,  Diinger,  u.  F utter markt,  1907,  No.  17,  p. 
.'fS3).- — The  conclusion  of  Wagner  that  the  lower  efficiency  of  ammoniacal  nitro- 
gen is  due  to  loss  of  ammonia  in  soils  containing  calcium  carbonate  is  briefly 
referred  to. 

On  the  prospects  for  natural  and  artificial  nitrogenous  compounds  in  the 
service  of  agriculture,  K.  Rordam  (Tidsskr.  Laiidbr.  Planteavl,  12  {190')).  pp. 
SSl-.'jlO). — A  detailed  discussion  of  the  present  sources  of  nitrogenous  fertiliz- 
ers and  the  prospects  for  their  use  for  agricultural  purposes. — f.  w.  woll. 

On  the  exhaustion  of  the  Chilean  nitrate  of  soda  deposits,  W.  Obst  {Saaten, 
Diinger.  u.  Futtermarkt.  1907,  No.  11,  pp.  313-317).— The  possibility  of  the  ex- 
haustion of  the  Chilean  deposits  and  of  supplying  nitrogen  compounds  by  artifi- 
cial means  is  discussed. 

Nitrate  of  soda  propaganda  {Asoc.  Sal.  Propaganda.  Circ.  Triincst.  Jfl,  1907, 
pp.  LXyi-\-16-'>). — Detailed  statistics  of  production  and  consumption  of  nitrate 
of  soda  are  given,  with  reviews  of  investigations  relating  to  the  production  of 
nitrogen  compounds  from  the  air  and  their  comparison  with  nitrate  of  soda  as  a 
fertilizer. 
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Lime  nitrogen  as  a  commercial  substitute  for  nitrate  of  soda,  A.  Frank 
(Illus.  Landw.  Ztg.,  21  (1907),  No.  J,3,  pp.  388-391).— In  this  paper,  which  was 
read  before  the  International  Congress  of  Agriculture  at  Vienna,  the  author 
discusses  the  commercial  possibilities  of  lime  nitrogen  in  an  optimistic  manner. 

On  lime  nitrogen,  I,  G.  Bredig  et  ai,.  (Ztschr.  Elektrochem.,  13  (1907),  No. 
9,  pp.  69-75;  ahs.  in  CJiem.  Abs.,  1  (1907),  No.  10,  p.  122Jf).— The  authors  main- 
tain that  neither  the  theory  of  a  high  temperature  of  reaction  nor  that  of  finely 
divided  carbid  explains  the  absorption  of  nitrogen  by  calcium  carbid  in  presence 
of  calcium  chlorid  and  other  substances.  They  believe  that  calcium  chlorid 
acts  as  a  catalyzer. 

Experiments  were  made  at  800°  and  700°,  the  calcium  carbid  being  heated 
electrically  in  a  nitrogen  atmosphere.  The  temperature  was  read  by  means  of  a 
thermo-couple  and  kept  constant  either  by  shutting  ofC  the  supply  of  nitrogen 
or  by  diminishing  the  heating  current.  At  800°  a  mixture  of  calcium  carbid 
with  10  per  cent  of  calcium  chlorid  absorbed  in  2  hours  22  per  cent  of  nitrogen, 
and  calcium  carbid  alone  only  .3.1  per  cent.  Other  substances,  such  as  lithium 
chlorid  and  sodium  chlorid,  act  also  as  catalyzers,  but  to  a  smaller  extent ;  lime, 
magnesia,  calcium  fluorid.  and  sea  sand  have  little  or  no  action.  At  700°  the 
vapidity  of  the  reaction  decreases,  but  much  more  in  case  of  calcium  chlorid 
than  in  that  of  lithium  chlorid  or  sodinm  chlorid. 

On  atmospheric  nitrogen  fertilizers,  H.  Briem  (Ccntbl.  Zuckerindus.,  15 
(1907),  No.  30,  pp.  816-818). — Progress  in  the  manufacture  of  lime  nitrogen  and 
lime  niter  and  in  tests  of  the  fertilizing  value  of  these  materials  is  briefly 
reviewed  with  a  short  bibliography  of  the  more  important  investigations  relating 
to  the  siibject. 

Nitric  acid  from  the  air  (Ztschr.  Elcctrorhcm.,  13  (1907),  Nos.  9,  pp.  75-77, 
fitjs.  2;  18,  pp.  190-198,  figs.  24;  19,  pp.  210-221,  figft.  28;  20,  pp.  225-23',,  figs.  36; 
21,  pp.  237-255,  figs.  61;  22,  pp.  280-286,  figs.  11).— The  various  technical  proc- 
esses and  apparatus  which  have  been  devised  for  the  artificial  production  of 
nitric  acid  from  the  air  are  quite  fully  described  in  this  article. 

On  the  electro-synthetic  production  of  certain  nitrogenous  compounds  of 
agricultural  value,  Bruttini  (Bol.  Quind.  Soc.  Agr.  Ital.,  12  (1907),  No.  7,  pp. 
245-2.'f8). — A  brief  review  of  recent  progress  in  the  manufacture  of  such  prod- 
ucts. 

Norwegian  lime  niter,  I.  Bjerknes  (Tidsskr.  Norske  Laiidbr.,  13  (1906),  No. 
9,  pp.  385-396).— The  article  contains  an  illustrated  description  of  the  Notodden 
lime-niter  factory  (Birkeland-Eyde  process). — f.  w.  wool. 

Fertilizer  experiments  with  lime  nitrogen  and  Norwegian  lime  niter,  II. 
VON  Feilitzen  (Dciit.  handle.  Pressc,  3-',  (1907),  Nos.  28,  pp.  229,  230;  29,  p. 
2'i3). — In  pot  experiments  with  oats,  barley,  spring  wheat,  and  potatoes  on  sand 
and  loam  soils  lime  nitrogen  was  very  nearly  equal  to  ammonium  sulphate. 
AVith  oats,  barley,  spring  wheat,  on  moor  soil  of  better  (luality  the  action  of  the 
lime  nitrogen  was  also  good,  but  very  poor  and  much  inferior  to  other  fertilizers 
on  oats  and  potatoes  on  moor  soils  which  were  not  well  decomposed.  The  lime 
niter  was  fully  equal  in  effect  to  nitrate  of  soda  in  experiments  with  oats  on 
sand  and  moor  soils.  In  fact  the  lime  combination  v.ith  nitrate  seemed  some- 
what better  for  oats  than  the  sodium  compound.  The  investigations  were  in 
continuation  of  earlier  work  (E.  S.  R.,  17,  p.  17 ;   18,  p.  19). 

Further  comparative  experiments  with  lime  nitrogen  and  lime  niter  on 
barley  and  oats,  K.  Otto  (Drtit.  Laridir.  I'rcxsc,  3',  (1907),  No.  36.  pp.  295, 
296). — In  plat  experiments  on  different  kinds  of  soil  the  results  with  lime  nitro- 
gen were  somewhat  inferior  to  those  with  nitrate  of  soda. 

On  bat  guano  from  Marianne  Islands,  S.  Kanamori  (Bui.  Col.  Agr..  Tokyo 
Imp.  Univ.,  7  (1907),  No.  3,  pp.  Jt61-Jf6^). — Pot  experiments  with  barley  to  test 
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tlio  availability  of  the  nitrogen  of  this  guano,  a  largo  part  of  wbicli  is  in  the 
form  of  chitin,  are  reported.  The  I'esults  show  that  the  undecomposed  chitin 
is  not  a  readily  available  soin-ce  of  nitrogen. 

Concentration  of  sugar  beet  vinasse  for  fertilizer,  M.  I*.  Kestner  (Bet- 
jcravc,  1906,  A-o.  J/ll,  PP.  403-406;  aJ)S.  in  Client.  Abs.,  1  (1907),  No.  9,  pp.  1159, 
1160). — Instead  of  using  the  vinasse  for  recoveiy  of  potash  as  usual,  it  is  pro- 
posed to  mix  the  dried  vinasse  with  peat  or  other  absorbent  material  and  thus 
l)repare  a  fertilizer  containing  nitrogen  as  well  as  potash.  The  increased  cost 
of  preparation  is  said  to  be  offset  by  the  higher  value  of  the  product. 

Continued  test  of  nine  phosphates  with  different  plants,  H.  J.  Wheeler 
and  G.  E.  Adams  (Rhode  Ii^land  ^'?ta.  Bui.  118,  pp.  55-86). — A  previous  bulletin 
reported  the  results  of  these  tests  up  to  and  including  1901  (E.  S.  R.,  18,  p.  019). 
This  bulletin  reports  a  continuation  of  the  tests  with  soy  beans  in  1902 ;  with 
Alaska  peas,  beans,  squashes,  potatoes,  ruta-bagas,  turnips,  mangel-wurzels, 
barley,  millet,  oats,  cabbage,  tomatoes,  lettuce,  spinach,  and  crimson  clover  in 
190;? :  and  with  oats  in  1904 ;  also  with  redtop  following  the  miscellaneous 
crops  grown  in  1903. 

The  experiments  embraced  tests  of  the  relative  efficiency  of  the  same  9 
phosphates  (dissolved  boneblack,  dissolved  bone,  acid  phosphate,  fine  ground 
bone,  basic  slag  meal,  floats,  raw  and  roasted  redondite,  and  double  superphos- 
phate) used  in  previous  trials  on  the  same  soil,  limed  and  unlimed.  The  appli- 
cations of  phosphates  were  equalized  for  the  first  time  in  1902,  sufficient  amounts 
of  each  phosphate  being  added  in  that  year  to  bring  the  I'ate  of  application  for 
the  entire  period,  1894-1904,  up  to  67.12  lbs.  of  phosphoric  acid  per  acre  per 
annum. 

As  in  previous  trials  liming  greatly  increased  the  efficiency  of  roasted  redondite 
but  was  without  influence  on  the  raw  redondite,  as  "  in  several  cases  in  the 
limed  series  the  results  were  better  without  than  with  the  raw  redondite." 

'•  In  the  unlimed  series  neither  the  raw  nor  roasted  redondite  proved  to  be 
of  much  practical  value  when  used  in  connection  with  most  of  the  varieties  of 
plants.  The  crimson  clover,  potato,  and  especially  the  Japanese  millet,  oat,  and 
golden  millet,  furnished,  however,  some  notable  exceptions. 

"  Floats  gave  very  good  results  with  the  soy  bean,  peas,  crimson  clover, 
mangel-wurzel  (on  limed  land),  barley  (on  limed  land),  potato  (on  unlimed 
land),  Japanese  millet,  oat,  and  golden  millet,  but  they  proved  highly  inefficient 
especially  for  the  Hubbard  squash,  ruta-baga,  crook-neck  squash,  flat  turnip, 
cabl)age,  mangel-wurzel  (on  the  acid  unlimed  land),  tomato,  lettuce.  New 
Zealand  si)inach,  and  red  valentine  bean. 

"As  a  rule  in  the  unlimed  series,  especially  in  the  case  of  plants  which  are 
subject  to  injury  by  acid  soils,  double  superphosjihate  failed  to  give  good  results. 
The  same  inferior  action,  in  a  less  degree,  was  observed  in  the  case  of  certain 
plants  both  with  dissolved  boneblack  and  acid  phosphate. 

"In  one  or  two  cases  the  results  with  acid  phosphate  were  quite  poor  even 
in  the  limed  series,  but  whether  this  was  incidental  or  due  to  the  presence  of 
some  compound  peculiar  to  this  substance,  which  is  particularly  toxic  to  certain 
I)lants,  remains  to  be  determined.  .  .  . 

"  Basic  slag  meal  and  fine  ground  bone  proved  to  be  excellent  phosphatic 
mamn-es  for  acid  soil,  the  former  being  immediately  efficient  and  the  latter 
becoming  so  after  remaining  in  the  soil  for  2  or  3  years  or  long  enough  for 
extended  decomposition  to  result. 

"  Thes(»  results  ought  to  show  that  attention  nuist  be  paid  to  the  kind  of  crop, 
the  kind  of  phosphate,  and  the  kind  of  soil,  if  one  will  make  sure  that  the  phos- 
phoric acid  shall  pay  proper  returns  for  the  money  employed  in  its  purchase." 
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The  influence  of  contact  with  the  soil  on  the  absorbability  of  soluble 
phosphates,  C.  Schreibeb  (Rev.  Gen.  Agron.,  n.  ser.,  2  (1907),  No.  2,  pp. 
.i.9-JJ). — Pot  experiuients  with  superphosphate,  Thomas  slag,  and  precipitated 
phosphate  on  ferruginous  soil  are  reported  which  show  that  prolonged  contact 
with  the  soil  destroys  the  absorbabilitj'^  of  available  phosphates.  This  retro- 
gression varies  with  the  character  of  the  phosphate,  being  much  greater  in  the 
case  of  superphosi»hates  than  of  Thomas  slag  and  precipitated  phosphate. 

Wolters  phosphate,  E.  Wein  (Dent.  Laiidic.  Pres.se,  3't  (1907),  No.  35,  pp. 
289,  290). — Comparative  plat  tests  of  Wolters  sodium  phosphate  and  potassium 
phosphate,  supei'phosphate,  and  Thomas  slag  on  nuistard,  meadows,  potatoes, 
barley,  oats,  and  clover,  show  the  Wolters  phosphate  to  be  readily  availal)le  and 
as  effective  as  superphosphate. 

Ground  limestone  for  acid  soils,  C.  G.  Hopkins  (Illinois  Sta.  Circ.  110,  pp. 
19,  flf/s.  3). — The  character  and  action  of  caustic  and  carbonate  lime  are  briefly 
explained.  The  advantages  of  limestone  over  caustic  lime  for  use  under 
ordinary  conditions  in  Illinois  are  pointed  out,  and  the  best  methods  of  apply- 
ing lime  on  such  soils  are  outlined. 

"As  a  general  rule,  we  should  use  lime  only  to  correct  the  acidity  of  the  soil, 
and  this  is  necessary  only  where  tliere  is  difficulty  in  obtaining  a  good  stand 
?.nd  luxuriant  growth  of  a  leguminous  crop,  such  as  red  clover.  As  to  the 
form  of  lime  to  use  for  this  purpose,  the  farmer  must  be  governed  somewhat 
by  the  cost  of  the  material.  Fine-ground  limestone  will  be  both  the  best  and 
the  most  economical  form  of  lime  to  use  wherever  it  can  easily  be  obtained.  If 
caustic  lime  be  used,  we  should  mal<e  special  provision  to  maintain  the  humus 
in  the  soil." 

The  conclusions  drawn  are  based  upon  experiments  by  the  Pennsylvania  and 
Maryland  stations,  as  well  as  on  those  carried  on  for  a  number  of  years  l)y  the 
Illinois  Station.  As  an  average  of  50  tests  carried  on  by  the  latter  station 
"  during  the  last  3  years  on  the  soil  experiment  fields  at  Vienna  in  Johnson  . 
County,  at  Cutler  in  Perry  County,  at  Dubois  in  Washington  County,  at  Odin  in 
■  Marion  County,  and  at  Edgewood  in  Effingham  County,  the  value  of  the  in- 
crease pi'oduced  by  lime  or  ground  limestone  has  been  $2.69  ah  acre  a  year, 
counting  corn  worth  35  cts.  a  bushel,  oats  25  cts.,  wheat  70  cts.,  and  clover  h;iy 
worth  $G  a  ton.  As  an  average  of  20  tests  on  these  fields,  the  yield  of  corn  has 
been  increased  0.6  bu.,  and  as  an  average  of  IS  tests  the  yield  of  wheat  has 
been  increased  4.8  h\\.  per  acre,  both  of  tliese  crops  being  grown  in  rotation 
with  legume  crops  on  both  the  limed  and  unlimed  land.  As  an  average  of  7 
tests  the  yield  of  clover  has  l^een  increased  0.37  ton  of  air-dry  hay  per  acre, 
and  liming  has  increased  the  yield  of  oats  10  bu.  per  acre,  but  this  is  an  average 
of  only  5  tests." 

AGRICULTURAL  BOTANY. 

Some  factors  determining  the  structure  of  plants,  J.  Laurent  (Rev.  Gen. 
Bot.,  19  (1907),  No.  220.  pp.  129-160). —A  study  was  made  of  a  number  of  the 
factors  that  determine  the  structure  of  plants,  and  as  a  result  of  his  investiga- 
tions the  author  concludes  that  of  the  internal  factors  changes  in  turgescence 
through  changed  osmotic  pressure  produce  the  principal  variations  in  growth, 
and  that  of  a  considerable  number  of  specific  factors  studied  those  capable  of 
increasing  osmotic  pressure  are  capable  of  influencing  the  structure  of  the  plant. 
A  biltliography  is  appended. 

Notes  on  polyenibryony,  M.  T.  Cook  (Torreya,  7  (1907),  Xo.  6,  pp.  113- 
117,  figs.  3). — On  account  of  the  importance  of  plant-l)reeding  experiments  witli 
tropical  fruits,  the  author  describes  cases  of  polyembryony  in  the  mango  and  the 
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rose  apple.  The  mango,  which  is  recognized  as  a  very  important  fruit  in  the 
Tropics,  is  heing  studied  with  a  view  to  securing  improved  varieties,  but  in  con- 
nection with  breeding  experiments  the  possiblity  of  several  embryos  must  be 
considered. 

The  effect  of  acids,  alkalis,  and  neutral  salts  on  the  fermentative  activity 
of  yeast  cells,  E.  Dkauulp:  and  Dais'y  (i.  Scott  ( Bio-Chcin.  .lour..  2  (J907), 
No.  7-8,  pp.  S-iOS-'tO,  dgm.  1). — An  account  is  given  of  observations  on  the  effect 
of  acids,  alkalis,  and  neutral  salts  on  the  rate  of  fermentation  induced  by  yeast 
cells  and  also  some  notes  on  the  rate  of  multiplication  of  yeast  cells  in  culture 
media  to  which  a  neutral  salt  had  been  added  to  increase  the  osmotic  pressure. 
The  solutions  employed  were  sodium  chlorid,  potassium  chlorid,  sodium  nitrate, 
potassium  nitrate,  hydrochloric  acid,  nitric  acid,  sodium  hydroxid,  and  potas- 
sium hydroxid.  all  of  which  were  made  up  in  various  fractional  portions  of 
gram-molecular  strength. 

The  neutral  salts  failed  to  exercise  any  marked  inhibiting  action  on  the  fer- 
mentative activity  of  yeast  when  added  to  sugar  solutions  in  strengths  of  0.1, 
0.01,  0.001,  and  0.0001  gram-molecule.  Sodium  and  potassium  hydroxids  of 
0.1  gram-molecular  strength  entirely  prevented  fermentation.  The  weaker 
strengths  depressed  the  action,  while  0.0001  affected  the  process  but  little. 
Hydrochloric  and  nitric  acids  of  the  weaker  strengths  depressed  the  action  of 
yeast  and  at  0.1  strength  entirely  prevented  fermentation  and  completely 
inliibited  the  reproduction  of  yeast.  The  lower  concentrations  permitted  slight 
reproduction  of  the  cells.  In  all  strengths  of  the  neutral  salts  employed  the 
cells  reproduced  actively.  The  hydroxids  were  found  to  be  destructive  at  a 
concentration  of  0.1  gram-molecule  and  at  this  strength  prevented  any  repro- 
duction. At  the  lower  concentrations,  except  0.01  per  cent  potassium  hydroxid, 
reproduction  took  place. 

In  a  series  of  cultures  containing  sodium  nitrate  of  strengths  differing  by 
one-tenth  from  1.0  to  0.1  gram-molecule  the  greatest  reproduction  was  found  in 
the  media  containing  0.2  sodium  nitrate.  From  this  stage  increasing  strengths 
of  the  salt  depressed  the  activity  until  no  reproduction  took  place  at  0.7  per 
cent.  At  greater  strengths  than  this  the  solutions  proved  destructive  to  some  of 
the  cells. 

Recent  investigations  on  the  development  of  the  ascomycetes,  P.  Claussen 
{Ber.  Dent.  Bat.  GeselL,  24  (1906).  Geiieralversammlioifjs-Hcft,  pp.  11-38.  figs. 
7). — A  review  is  given  of  some  of  the  more  recent  literature  relating  to  the  life 
liistory  of  the  ascomycetes.     A  bibliography  of  about  100  titles  is  included. 

Utilization  of  nitrogen  in  air  by  plants,  II,  T.  .Jamieson  (Agr.  Research 
Assoc.  [Scot.]  Rpt.  1906,  pp.  29-117.  pis.  2;  ahs.  in  Chem.  Neics,  95  {1907).  No. 
2JpJi,  p.  203). — Experiments  are  reported  upon  that  were  conducted  to  prove 
that  plants  take  up  nitrogen  from  the  air  by  means  of  special  trichomes,  called 
by  the  author  "  albumin  generators,"  which  were  described  in  a  previous  commu- 
nication  (E.  S.  R..  18,  p.  12.5)., 

Cultures  were  made  in  pots  as  well  as  water  cultures  with  rape,  cress,  frogbit, 
azolla,  chickweed,  and  mimulus,  which  are  reported  upon  in  detail.  It  appears 
that  gains  in  nitrogen  were  made  by  each  of  these  plants.  Expressed  in  per- 
centages of  dry  weight  the  gains  were  as  follows :  Rape  .3.098.  cress  2.693, 
frogbit  2.10.5,  azolla  1.87G,  chickweed  0..541,  and  "mimulus  0.392  per  cent.  The 
details  of  the  analyses  are  given  in  an  ai)pendix  to  the  report. 

Root  action  and  bacteria,  S.  Pickering  (Nature  [London],  76  (1907),  No. 
1902,  pp.  126,  127).— In  previous  publications  (E.  S.  R.,  15,  p.  474)  it  is  shown 
that  injurious  effects  followed  the  growing  of  grass  over  the  roots  of  freshly 
planted  ajtple  trees  at  the  Woburn  experimental  fruit  farm.  The  conclusion  at 
that  time  was  that  the  effect  was  due  to  a  poison  produced  either  directly  by  the 
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grass  or  indirectly  through  the  agency  of  bacteria.  Subsequent  investigations 
have  strengthened  the  view  that  bacteria  are  probably  the  principal  agents  in 
causing  the  injury. 

In  investigating  this  subject  trees  were  planted  in  pots,  the  soil  of  some  of 
which  was  sterilized,  others  partially  sterilized,  and  some  untreated.  All  those 
which  were  untreated  started  growth  immediately,  while  of  the  9  in  sterilized 
soil,  2  started  about  2  days  later  than  those  unsterilized  or  those  in  which  the 
soil  had  been  partially  sterilized,  G  were  retardetl  for  at  least  14  days,  and  1 
did  not  grow  at  all.  It  is  believed  that  sterilization,  while  not  destroying  all 
the  bacteria,  did  have  the  effect  of  killing  some  bacteria  which  are  connected 
with  root  activity. 

The  nature  of  starch  and  its  reactions  depending  upon  different  media,  J. 
Wolff  (Rcr.  Gen.  f<ci.,  18  (1907),  Xo.  11,  pp.  4.>.0-.//6,J).— Attention  is  called  to 
the  differences  noted  between  starch  as  it  exists  in  the  leaves  and  other  green 
organs  of  plants  and  that  deposited  as  reserve  material  in  various  parts  of 
the  plant. 

The  effect  of  malt  diastase  on  starches  of  different  origin  and  at  different 
temperatures  is  described.  The  proportion  of  stai-ch  transformed  in  experi- 
ments with  malt  diastase  was  found  to  vary  with  the  temperature.  Only  5 
per  cent  of  potato  starch  was  transformed  at  55°  C,  while  90.3  per  cent  was 
transformed  at  05°,  the  temperature  at  which  this  starch  becomes  gelatinized. 
The  average  of  a  number  of  samples  of  rice  showed  9.7  per  cent  transformed  at 
55°  and  31.1  per  cent  at  65°,  the  gelatinization  of  this  starch  taking  place  at 
80°.  Of  barley  starch  53.3  per  cent  was  transformed  at  55°  and  9G.2  per  cent 
at  65°.  Wheat  starch  was  transformed  to  the  extent  of  62.2  per  cent  at  55° 
and  94.6  per  cent  at  65°.  No  cornstarch  was  transformed  by  the  malt  diastase 
at  a  temperature  of  55°,  18.5  per  cent  was  transformed  at  60°,  and  54.6  per  cent 
at  65°.  Other  starches  showed  a  wide  variation,  and  considerable  differences 
are  noted  for  starches  from  different  varieties  of  the  same  plant. 

The  changes  of  starch  during  germination  and  the  action  of  diastases  under 
the  influence  of  various  chemical  and  physical  agents  are  discussed  at  some 
length. 

On  the  occurrence  of  sucrase  and  saccharose  in  different  parts  of  the 
grape,  V.  Martinand  (Compt.  Rend.  Acad.  8ci.  [PaiHs],  lJf4  {1901),  No.  2Jf,  pp. 
1376-1379).— In  a  previous  publication  (E.  S.  R.,  13,  p.  225)  the  author  called 
attention  to  the  occurrence  of  invertin  or  sucrase  in  grapes,  grape  nmst.  and 
wine,  remarking  that  the  enzym  occurred  in  considerable  quantity,  sufficient  to 
ferment  all  the  sugar  contained  in  the  fruit. 

In  the  present  paper  the  author  gives  an  account  of  investigations  to  deter- 
mine the  distribution  of  sucrase,  and  he  finds  that  it  occurs  in  practically  every 
part  of  the  grapevine.  Saccharose  was  observed  in  the  leaves,  in  the  pulp  of 
the  grape,  and  in  small  quantities  in  the  roots,  but  he  was  not  able  to  recognize 
it  in  the  juice  obtained  from  the  grapes  without  pressure,  nor  in  the  woody 
part  of  the  vine. 

From  his  investigations  the  author  concludes  that  the  hydrolysis  of  saccharose 
may  take  place  in  any  of  the  parts  of  the  grape  through  the  intervention  of 
sucrase  occurring  naturally  in  it,  and  that  there  is  always  a  considerable  excess 
of  the  enzym  which  is  capable  of  fermenting  the  must  obtained  under  pressure 
as  well  as  the  saccharose  which  may  be  added.  Without  this  ferment  it  would 
be  necessary  to  resort  to  the  use  of  yeast  or  other  hydrolyzing  agents  in  the 
fermentation  of  the  grape  juice. 

On  the  relation  between  the  magnesium  oxid  and  calcium  oxid  in  the 
leaves  of  various  plants  during  different  periods  of  growth,  .1.  Seissi,  {Ziftchr. 
Landic.  VcrsncliHic.  Oesterr.,  10  (1907),  No.  3,  pp.  88-101).— The  author  inves- 


AGRICULTURAL    BOTANY,  129 

tigated  the  ratio  between  the  calcium  and  magnesium  oxid  content  of  a  consid- 
erable number  of  plants  at  various  periods  of  their  development. 

About  20  species  of  vascular  plants  were  subjected  to  analysis  and  the  results 
obtained  are  given  in  tabular  form.  The  experiments  covered  portions  of  3 
seasons,  and  slight  fluctuations  were  noted  between  the  ratio  of  these  2  sub- 
stances in  the  ash  analyzed  in  different  years.  In  nearly  every  instance  there 
was  a  in-ogressive  increase  in  the  ratio  of  the  lime  to  the  magnesia  content 
toward  autunui.  In  only  2  samples  of  vascular  plants  was  the  lime  content 
greater  than  that  of  the  magnesia.  Similar  ratios  were  obtained  for  a  number 
of  seaweeds,  but  in  an  analysis  of  a  number  of  fungi,  mostly  basidiomycetes,  the 
lime  content  was  only  about  one-third  that  of  the  magnesia. 

Phaseolunatin  and  the  associated  enzyms  in  flax,  cassava,  and  Lima 
beans,  W.  R.  Dunstan,  T.  A.  Henry,  and  S.  J.  M.  Auld  (Proc.  Roy.  Soc. 
[London],  .SVr.  B.  7.9  (1907),  Xo.  3532,  pp.  31o-322).—lt  having  been  stated  that 
several  cyauogenetic  glucosids  may  exist  in  the  Java  beans  instead  of  one,  as 
reported  in  the  previous  paper  (E.  S.  R.,  18,  p.  330),  the  authors  have  reviewed 
their  previous  investigations  and  claim  that  in  the  Java  beans  there  is  no 
(yanogenetie  glucosid  except  phaseolunatin.  This  glucosid  is  said  to  be  iden- 
tical with  linamarin  in  flax  and  the  enzyms  of  the  Lima  beans,  flax,  and  cassava 
decompose  it. 

A  study  was  made  of  the  enzyms  present  in  Lima  beans,  and  there  seems  to 
be  evidence  to  establish  the  identity  of  the  a-enzym  with  yeast  maltase.  Since, 
however,  the  enzym  preparation  obtained  from  Lima  beans  decomposes  amyg- 
dalin  and  salicin,  it  is  believed  to  also  contain  a  /3-enzym  identical  with  or 
similar  to  emulsin.  A  mixture  of  the  2  enzyms  is  believed  to  occur  in  cassava 
and  flax,  as  enzym  preparations  from  these  sources  behave  in  identically  the 
same  manner  as  preparations  obtained  from  Lima  beans.  It  is  further  stated 
that  yeast  is  capable  of  decomposing  phaseolunatin,  amygdalin,  and  salicin,  and 
on  this  account  it  is  assumed  to  contain  an  emulsiu-like  enzym  as  well  as 
maltase. 

Investigations  on  the  separation  of  vicianin  and  its  diastase  from  the 
seeds  of  various  leguminous  plants,  G.  Bertrand  and  L.  Rivkind  {Bui.  Soc. 
Chim.  France.  J,,  scr..  1-2  {1901),  No.  9,  pp.  497-501). — The  authors  have  made 
a  study  of  the  seeds  of  about  GO  species  of  leguminous  plants,  representing  more 
than  40  genera,  and  report  that  most  of  them  contain  the  diastase  emulsin, 
which  is  capable  of  hydrolyzing  vicianin.  The  glucosid,  however,  is  only  found 
in  species  of  the  genus  Vicia  and  in  not  all  of  the  species  of  that  genus.  It  was 
found  that  Vicia  narboncn-siis  did  not  contain  either  the  diastase  or  vicianin. 

The  Leguminosse  of  Porto  Rico,  Janet  Perkins  (U.  *Sf.  Nat.  Mas.,  Contrih. 
Nat.  Ilerhuriinn.  10,  No.  J/,  pp.  133-220  -\-  IX). — Descriptions  are  given  of  the 
si)ecies  of  Icgiunindus  i)lants  known  to  occur  in  Porto  Rico,  and  their  distribu- 
tion throughfmt  the  West  Indies  is  indicated.  Sixty-seven  genera  and  141  spe- 
cies are  described,  and  notes  are  given  on  the  uses  of  such  as  are  known  to  have 
economic  value. 

Sumac  and  its  sophistication,  E.  Collin  {Jour.  Pharni.  ct  Chim.,  6.  ser.,  25 
(1907),  No.  12,  pp.  603-610,  fi(f.  1). — A  description  is  given  of  true  sumacs  which 
are  said  to  consist  of  the  leaves  of  Rhus  coriaria  and  R.  cot  in  us,  and  atten- 
tion is  called  to  a  number  of  varieties  of  leaves  commonly  used  in  the  falsifi- 
cation of  those  tnimin  materials.  Among  the  more  common  are  inferior  varieties 
of  Rlius,  such  as  R.  f/labra  and  R.  iiirtopiuni,  and  the  leaves  of  Pistacia  Icntis- 
cus,  Tanuiri.r  africana,  Coriaria  inyrtifolia,  Osyris  compressa,  and  Ailanthus 
(jlandulosa. 
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Farm  practice  in  the  Columbia  Basin  uplands,  B.  Hunter  (U.  S.  Dept. 
Agr.,  F(in)icr!<'  Bui.  29.'f,  pp.  30,  figs.  9). — A  description  of  the  region  and  its  types 
of  soil  is  given,  its  agricultural  history  outlined,  and  the  cropping  systems  fol- 
lowed described.  The  most  important  varieties  of  spring  wheat  grown  in  that 
section  are  Little  Club,  Red  Chaff,  Jenliins,  Early  Wilbur,  and  Bluestem,  and 
the  most  important  varieties  of  winter  wheats  are  Red  Russian,  Jones  Fife, 
Fortyfold,  and  Turkey  Red.     Each  one  of  these  varieties  is  briefly  noted. 

The  best  method  of  summer  fallowing  consists  in  disking  and  harrowing  in  the 
early  spring  before  plowing,  packing  the  subsurface  immediately  after  plowing, 
and  then  giving  sufficient  surface  cultivation  to  retain  moisture  and  keep  the 
weeds  under  control.  Where  this  method  is  practiced,  the  yields  of  wheat  are 
about  2.5  per  cent  greater  than  those  obtained  by  ordinary  summer  fallowing. 
It  was  observed  that  the  use  of  implements  for  settling  and  packing  the  bottom 
of  the  plow  furi'ow  tends  to  increase  materially  the  yield  of  all  cereal  crops 
when  the  land  is  plowed  in  the  spring  before  it  is  sown. 

It  is  also  stated  that  farmers  as  a  whole  will  secure  better  results  by  con- 
fining themselves  to  a  few  varieties  of  wheat.  Little  Club  and  Red  Chaff  are 
best  adapted  to  humid  sections  and  Bluestem  to  arid  and  semiarid  condi- 
tions. Early  Wilbur,  a  new  wheat,  is  promising  in  the  arid  section  because  of 
its  earliness.  Of  the  winter  vrheats  Turkey  Red  stands  first  for  the  arid  and 
semiarid  sections.  When  the  grains  are  hard  and  horny  it  is  a  very  superior 
milling  wheat,  but  on  account  of  its  tendency  to  become  starchy  it  may  be  neces- 
sary to  procure  seed  wheat  occasionally  from  Kansas  and  Nebraska.  Fortyfold 
is  adapted  to  the  entire  region,  stands  the  winters  well,  and  has  the  advantage 
of  being  early. 

Dry  farming  in  Montana,  F.  B.  Linfield  and  A.  Atkinson  {Montana  Sta. 
Bill.  63.  pp.  32,  pi.  1,  figs.  8,  maps  2). — The  first  part  of  this  bulletin  describes 
the  districts  where  dry  farming  promises  greatest  success  in  Montana  and  the 
second  part  describes  the  principles  and  practices  of  dry  farming. 

In  connection  with  the  descriptions  of  the  different  districts  the  rainfall  of 
the  various  sections  is  discussed  and  the  amount  of  precipitation  recoi'ded. 
Historical  notes  on  dry  land  cropping  are  given  and  the  statement  is  made  that 
in  any  portion  of  the  State  having  14  in.  of  rainfall  or  more,  and  where  the 
precipitation  for  the  months  of  April,  May,  June,  and  July  is  7  to  8  in.  or  over, 
dry  farming  properly  conducted  ought  to  be  successful,  but  that  those  areas 
with  an  average  of  12  in.  or  less  of  annual  rainfall,  and  with  less  than  7  in.  in 
the  spring  and  early  summer  months,  offer  a  less  promising  outlook. 

In  discussing  the  principles  and  practices  of  dxy  farming  the  results  gained 
from  actual  tests  made  in  the  State  are  presented.  The  following  cultural 
methods  have  been  found  of  value :  The  formation  of  a  deep  seed  bed  as  a  soil 
moisture  reservoir,  careful  packing  of  the  soil,  constant  surface  cultivation  when 
possible,  summer  fallowing  each  alternate  year  together  with  summer  cultiva- 
tion, growing  hardy  strains  of  the  different  crops,  growing  fall  and  early  ripen- 
ing strains  of  spring  grain,  thin  seeding,  growing  intertilled  crops  like  corn  and 
potatoes,  as  constant  cultivation  retains  soil  moisture,  and  occasionally  gi'owing 
a  leguminous  crop. 

The  average  yields  per  acre  on  .5  dry  farms  in  1906  were  as  follows :  Durinn 
wheat  14.03  bu..  Sixty  Day  oats  27.4.5  bu..  White  Hulless  barley  20.86  bu.,  spelt 
19.60  bu.,  spring  rye  14.90  bu.,  fall  rye  25.15  bu..  flax  8.72  bu..  sugar  beets  5..50 
tons,  potatoes  95.53  bu.,  and  corn  42  bu.  As  determined  on  3  of  the  farms  sowing 
3  pk.  per  acre  of  spring  wheat  or  of  oats  gave  better  yields  than  either  5  or  8  pk., 
and  3  pk.  of  barley  gave  a  better  yield  than  5  pk. 
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Forage  plants  at  the  Highmore  substation,  1906,  W.  A.  Wheelek  and  S. 
Balz  iSoiith  Dakota  Sta.  Bui.  101,  pp.  131-153,  fifis.  5).— The  seasons  of  1905 
and  l!>(t(>  wei-e  favorable  to  the  production  of  hirge  crops  of  corn  and  forage. 
Of  the  different  alfalfa  plants  tested  Nos.  162,  164,  167,  and  240  have  been 
found  hardy  and  of  high  forage  quality  under  conditions  at  Highmore.  Nos. 
162  and  1(>7  started  earlier  in  the  spring  and  i)roduced  a  stronger  first  crop 
than  Xos.  164  and  240.  These  4  numbers  have  been  tested  from  8  to  10  years 
and  vith  the  exception  of  No.  240  have  gone  through  several  generations  of 
seed.  About  20  numbers  of  strains  grown  in  the  breeding  plats  as  well  as  in 
ordinary  field  tests  are  described. 

It  was  observed  in  the  pedigree  rows  of  1906  that  plants  from  the  same 
selection  had  a  general  tendency  towards  uniformity,  and  that  some  rows 
exhibited  exceptional  forage  qualities  as  compared  with  plants  in  other  rows, 
while  other  pedigree  rows  sh(Aved  great  seed-bearing  tendencies.  Five  kinds 
(if  alfalfa  sown  in  1905,  of  which  Montana,  Arabian,  and  Turkestan  survived 
the  following  winter,  produced  2,860  lbs.  of  hay  per  acre.  In  this  set  Oasis  and 
Tripoli  were  killed  out  entirely,  while  Arabian  sustained  a  loss  of  75  per  cent 
through  winterkilling  as  compared  with  only  5  per  cent  for  the  other  2  varieties. 

Of  the  different  varieties  of  millet,  Kursk,  introduced  by  this  Department, 
appears  to  be  as  well  adapted  to  South  Dakota  as  any  other  variety  tested,  and 
some  of  the  pedigree  stocks  from  this  source  are  very  promising.  Of  the 
broom  corn  or  proso  millets,  Voronezh  or  Black  Turkestan  and  Tambov  have 
given  the  best  yields  and  appear  to  be  well  adapted  to  the  region  between  the 
James  and  Missouri  rivers  in  South  Dakota  and  possibly  west  of  this  region. 
Seed  of  Red  Orenburg  and  Black  Voronezh  grown  at  Highmore  yielded  better 
than  seed  from  other  sources. 

The  results  with  1(5  varieties  of  corn  under  trial  show  that  Minnesota  No. 
13  still  leads  in  quality  and  yield,  although  Golden  Ideal  in  1906  produced  3.7 
bu.  more  per  acre  than  this  variety.  Golden  Ideal,  however,  required  6  days 
longer  for  maturing,  had  a  larger  percentage  of  cob,  and  contained  more  water. 
Of  the  Dent  corn  varieties  tested  at  Highmore  in  1906  only  Minnesota  No.  13, 
Early  White  Dent  from  North  Dakota,  and  Brown  County  Yellow  Dent  seem 
worthy  of  extended  trial. 

Notes  are  also  given  on  the  value  of  3  sorghums  tested  for  the  past  3  years, 
but  owing  to  a  poor  stand  in  1906  no  comparisons  were  made. 

Report  on  the  northern  substations  for  1906  [Field  crops],  E.  J.  Del- 
wiCHE  ( ir/.sco».s/M  .S7fl.  BuL  l.'tl,  pp.  1-1.1,  20-21,,  27-/,S,  figs.  S).— This  bulletin 
contains  the  report  on  the  first  season's  work  carried  on  at  the  substations 
located  at  Ashland,  Iron  River,  Bayfield,  and  Superior.  The  Ashland  and  Supe- 
rior experiment  farms  are  located  on  red  clay,  and  the  Iron  River  farm  on  red 
sandy  soil  typical  of  much  of  the  sandy  soils  of  northern  Wisconsin.  The 
purpose  of  these  experiments  is  the  introduction  and  examination  of  farm  crops, 
the  dissemination  of  suitable  standard  seeds,  the  determination  of  varieties 
adapted  to  the  region,  and  the  development  of  such  agricultural  industries  and 
practices  as  are  adapted  to  the  conditions. 

At  Iron.  River,  Oderbruck  barle.y  was  sown  at  the  rate  of  5  pk.  per  acre  on 
April  30.  A  crop  of  26  bu.  of  grain  per  acre  was  threshed  in  September,  the 
weight  per  measured  bushel  being  49.2  lbs.  Nine  pecks  per  acre  of  Swedish 
Select  oats  was  sown  May  1,  from  which  a  yield  of  27  bu.,  weighing  38.6  lbs. 
per  measured  bushel,  of  oats  of  a  fine  quality  was  secured.  Early  Yellow  Dent 
corn  iilanted  from  June  2  to  7  was  harvested  .the  first  days  in  October.  The 
yield  of  the  2  acres  first  planted  was  47.7  bu.  of  shelled  corn  per  acre,  and  the 
total  yield  of  green  corn  was  18,500  lbs.  per  acre. 
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Soy  beans  planted  June  12  were  cut  for  hay  September  10.  The  yield  of  hay 
was  at  the  rate  of  3.828  lbs.  per  acre.  A  row  of  beans  left  uncut  to  ripen  was 
killed  by  frost  October  12.  Kleinwanzleben  sugar  beets  planted  May  30  were 
harvested  October  26,  giving  a  yield  of  9  tons  per  acre.  The  sugar  content  was 
16.9  per  cent  and  the  purity  93.3  per  cent.  Alfalfa  was  sown  at  the  rate  of  25 
lbs.  of  seed  per  acre  on  May  2.  The  alfalfa  grew  to  the  end  of  the  season  and 
stood  from  6  to  7  in.  high. 

At  Ashland,  on  clay  soil,  Oderbruck  barley  sown  May  10  at  the  rate  of 
7  pk.  of  seed  per  acre  was  harvested  August  10.  The  crop  was  heavy  in  straw, 
stood  lip  well,  and  free  from  rust  or  smut,  and  the  yield  per  acre  was  22^  bu. 
This  first  plat  was  on  fall  plowing.  The  spring  plowed  plat,  although  better 
drained  than  the  first,  yielded  only  10  bu.  per  acre.  Swedish  Select  oats  were 
sown  May  16  and  20  at  the  rate  of  2  bu.  of  seed  per  acre.  The  early  sowing 
produced  a  good  stand  but  was  attacked  by  rust  and  yielded  only  16  bu.  per  acre. 
The  later  sown  oats  did  not  reach  maturity.  A  good  patch  of  clover  was 
secured  with  the  oats  as  a  nui'se  crop  and  a  still  better  one  with  the  barley. 
White  Flint  corn  planted  July  11  had  produced  fully  developed  ears  in  the  milk 
stage  by  September  8  and  was  cut  for  fodder  early  in  October. 

At  Superior,  Swedish  Select  oats  on  a  stiff  red  clay  loam,  rather  mucky  in  the 
lowest  places  and  poorly  drained,  produced  only  9  bu.  of  grain  of  poor  quality. 

Potatoes  were  planted  at  Iron  River  on  4  different  plats.  The  first  was 
manured  with  well-rotted  barnyard  manure  at  the  rate  of  10  loads  per  acre. 
The  second  i-eceived  200  lbs.  of  sodium  nitrate,  300  lbs.  of  desiccated  bone,  and 
200  lbs.  of  potassium  sulphate  per  acre.  The  third  was  left  as  a  check,  and  on 
the  fourth  a  crop  of  clover  was  turned  under.  The  barnyard  manure  plat  yielded 
197  bu.  14  lbs.,  the  commercial  fertilizer  plat  192  bu.  23  lbs.,  the  check  plat 
174  bu.  53  lbs.,  and  the  clover  plat  241  bu.  30  lbs.  per  acre.  It  was  also  shown 
that  potatoes  should  not  be  raised  two  years  in  succession  on  the  same  land,  and 
that  nitrogen  at  present  seems  to  be  the  only  fertilizer  element  needed  to  produce 
a  good  crop  of  potatoes  on  these  sandy  soils.  This  type  of  soil  seemed  well 
adapted  to  the  potato  and  clover  growing  is  the  cheapest  method  of  supplying  the 
soil  with  the  needed  nitrogen. 

Other  experiments  on  sandy  soils  with  corn  and  potatoes  seemed  to  show  that 
peat  in  combination  with  rock  phosphate  and  potassium  sulphate  is  an  effective 
substitute  for  barnyard  manure.  Acid  phosphate  apparently  gave  a  decided 
increase  in  yield,  while  lime  also  gave  an  increase,  but  not  in  any  marked  degree. 
The  principal  needs  of  this  type  of  soil  are  nitrogen  and  humus,  of  which  peat  is 
a  cheap  source.  The  results  of  experiments  with  green  manuring  crops  showed 
that  the  cowpea,  hairy  vetch,  soy  bean,  and  crimson  clover  were  best  adapted  to 
that  kind  of  soil. 

Notes  are  also  given  on  experimental  work  conducted  on  the  red  clay  soils  with 
barley,  oats,  and  corn,  and  with  rotations  and  fertilizers.  The  effect  of  tile 
drainage  was  observed  to  be  beneficial  to  the  different  crops,  but  with  oats  the 
effect  was  not  so  pronounced  as  with  barley.  Corn  gave  a  better  crop  on  tiled 
than  on  untiled  land,  and  the  best  results  were  obtained  where  the  tiles  were 
placed  40  ft.  apart. 

Small  grain  crops,  A.  M.  Ten  Eyck  and  V.  INI.  Shoeswith  (Kansas  Sta.  Bui. 
144,  pp.  lJil-193,  figs.  5). — A  trial  of  varieties  of  winter  wheat  is  described  in 
detail.  Hardy  strains  of  durum  wheats  sown  in  fall  were  nearly  all  destroyed, 
while  ordinary  winter  varieties  survived  the  winter  in  good  condition.  Observa- 
tions made  in  1904  on  the  yield  in  connection  with  stooling  showed  that  those  va- 
rieties averaging  6  or  more  tillers  per  plant  made  an  average  yield  of  28.45  bu. 
per  acre,  while  those  averaging  less  than  6  produced  21.74  bu.  The  varieties  yield- 
ing 27  bu.  or  more  per  acre  averaged  0.6  tillers  per  plant,  while  those  yielding 
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l«»ss  than  27  bu.  averajijed  4.Sr>  tillers  per  plant.  In  1905  stooling  apparently  bad 
little  or  no  effect  upon  the  yield.  In  lOOG  varieties  averaging  7  or  more  tillers 
per  plant  made  an  average  yield  of  4o.G2  bu.  per  acre,  and  tliose  averaging  less 
than  7  a  yield  of  4.1.51  bu.  lu  1904  tbe  varieties  tillering  the  most  made  the 
largest  yields,  while  in  1900  the  reverse  took  place,  indicating  that  the  yield 
depends  upon  the  thickness  of  the  stand,  but  that  the  proper  thickness  may  vary 
with  the  season. 

In  1904.  2  varieties  of  soft  wheat  gave  an  average  yield  of  27.2  bu..  15  varie- 
ties of  the  smooth  bearded  type  of  hard  wheats  28  bu..  2  varieties  of  the  smooth 
awnless  type  19.S  bu..  and  2  varieties  of  awnless  velvet  chaff  10.4  bu.  per  acre. 
During  the  3  years  the  varieties  of  the  hard  red  Tvirkej^  or  Russian  type  of 
wheat  wei'e  the  best  yielders.  The  highest  average  yield  for  the  3  seasons,  41.7 
bu.  per  acre,  was  made  by  Bearded  Fife,  really  a  hard  i*ed  Turkey  wheat. 
Other  varieties  tested  for  3  years  and  producing  large  average  yields  were  De- 
fiance, Turkey  No.  4,  Turkey  No.  9,  Malakoff,  and  Kharkof  of  the  hard  wheats, 
and  Zimmerman  and  Fultz  of  the  soft  wheats.  The  2  soft  wheat  varieties 
averaged  38.3  bu.  per  acre,  as  compared  with  37.88  bu.  for  the  11  hard  wheats 
tested  during  the  same  i>eriod.  It  is  stated  that  the  hard  wheats  are  especialy 
adapted  to  fairly  dry  or  upland  conditions,  such  as  obtain  in  the  western  two- 
thirds  of  tbe  State  and  on  the  uplands  in  the  eastern  part,  while  the.soft  wheats 
give  best  results  in  eastern  Kansas  on  bottom  lands  and  in  some  sections  on  the 
lower  uplands. 

A  selected  strain  of  winter  durum  wheat  pi'oduced  42.56  bu.  per  acre  in  1904, 
as  compared  with  17.52  bu.,  the  largest  yield  from  spring  durum  wheat.  The 
following  year,  however,  only  about  one-tenth  of  the  plants  of  this  strain  sur- 
vived the  winter. 

In  1900  the  best  results  were  secured  from  planting  wheat  in  furrows  2  to 
2i  in.  deep.  Seeding  winter  wheat  at  weekly  intervals  from  September  1  to 
November  3  resulted  in  the  best  yields  on  the  plats  sown  September  21  and  27 
and  October  5.  The  use  of  5  pk.  of  seed  per  acre  gave  the  largest  yield  as 
compared  with  other  quantities  of  seed.  In  previous  tests,  seeding  G  to  8  pk. 
per  acre  has  given  the  best  results. 

A  yield  of  59.09  bu.  per  acre  was  secured  on  a  i-acre  plat.  This  high  yield 
is  regarded  as  resulting  from  a  good  rotation  of  crops,  the  application  of  barn- 
yard manure  in  moderate  quantities,  early  plowing  and  frequent  cultivation 
of  the  soil,  seeding  at  a  favorable  time,  and  the  use  of  a  well-bred  variety.  In 
this  same  field  a  measured  acre  produced  3,497.6  lbs.,  or  58.3  bu.  of  wheat. 

In  a  fertilizer  experiment  it  was  shown  that  commercial  fertilizers  on  worn 
land,  deficient  in  humus  and  in  bad  physical  condition,  are  practically  a  total 
loss.  In  all  fertilizer  tests  with  small  grains  conducted  at  the  station  the 
application  of  barnyard  manure  has  resulted  in  the  largest  yields.  For  green 
manuring  the  cowpea  was  found  to  be  an  excellent  crop.  It  was  found,  how- 
ever, that  corn  is  a  much  better  crop  than  wheat  to  follow  cowpeas. 

Wheat  was  grown  in  a  2-year  rotation,  being  alternated  with  wheat,  oats, 
Hax.  millet,  soy  beans,  sorghum,  Kafir  corn,  and  corn.  The  value  of  the  crops 
lor  a  4-year  period  was  greatest  when  wheat  was  rotated  with  oats,  and  next 
greatest  when  wheat  was  grown  continuously. 

In  1904  winter  barley,  owing  to  winterkilling,  gave  a  low  yield,  but  in  1905 
2^  acres  yielded  67.86  bu.  per  acre.  In  1906  a  yield  of  6<).9  bu.  per  acre  was 
secured  from  a  variety  originally  obtained  from  the  Tennessee  Station.  As  com- 
pared with  other  grains  winter  barley  yielded  nearly  75  bu.  more  grain  per  acre 
in  the  ."'>  years  than  spring  barley  and  40  bu.  more  than  the  best  producing  oats. 
The  barley  sown  on  September  21  and  27  gave  better  results  than  that  sown 
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either  earlier  or  later.  Seeding  2  bu.  per  acre  ])ro(UK-ed  a  heavier  yield  than 
either  smaller  or  larger  quantities  of  seed. 

Monster  winter  rye  grown  for  3  years  successively  gave  an  average  yield  of 
37.97  bu.  per  acre.  Ivanof  winter  rye,  a  Russian  variety,  appeared  a  little 
hardier  and  a  stronger  growing  rye  than  Monster.  The  average  yields  for  the 
2  seasons,  1904  and  1905,  were  about  the  same. 

Of  the  varieties  of  winter  oats  tested  at  the  station.  Winter  Turf  seemed 
more  hardy  than  Virginia  Gray,  Common  Gray,  and  Culbertson.  In  the  fall 
of  1904,  2  samples  of  Winter  Turf  oats  were  sown,  the  first  yielding  57.37  bu. 
and  the  second  44.05  bu.  per  acre,  while  on  another  field  Red  Texas  oats  yielded 

71.26  bu.  per  acre.  The  following  year  the  winter  oats  winterkilled  very  badly, 
only  a  few  plants  surviving.  The  seed  from  these  was  harvested  for  further 
planting  and  the  selection  of  hardier  strains.  The  Winter  Turf  oats  stooled 
abundantly  and  made  a  rank  growth  of  foliage. 

In  experiments  with  spring  wheat  Velvet  Don  durvim  wheat,  as  an  average 
for  4  years,  yielded  14.24  bu.  per  acre,  while  the  best  producing  variety  of 
winter  wheat  yielded  41.70  bu.  The  durum  wheats  yielded  better  than  the 
common  varieties  of  spring  wheat. 

The  highest  average  yield  during  the  4  years'  comparison  of  varieties  of  oats. 
which  was  43.24  bu.  per  acre,  was  produced  by  Sixty-day.  and  the  second  high- 
est yield,  42.11  bu.  per  acre,  by  Kherson,  two  of  the  earliest  maturing  varieties 
grown.  Red  Texas  ranked  third,  with  an  average  yield  of  40.44  bu.  per  acre. 
In  1905  and  1906  the  average  highest  yields  were  as  follows :  Red  Texas  54.37 
bu.,   Silvermine  52.18  bu..  White  Tartar  51.97  bu.,  Danish  48.03  bu.,  Kherson 

47.27  bu..  Sixty-day  40.75  bu.,  Minnesota  No.  202  46.57  bu.,  and  Swedish  Select 
45.16  bu.  per  acre. 

During  the  4  seasons'  work  with  varieties  of  barley.  Common  Six-rowed  barley 
made  the  largest  average  yield,  30.94  bu.  per  acre,  Bonanza  and  ^lansury  ranking 
second  and  third,  with  yields  of  28.97  and  28.80  bu.  per  acre,  respectively.  Beard- 
less varieties  produced  smaller  yields  with  a  poorer  grade  of  grain  than  varie- 
ties of  the  six-rowed  bearded  tj'pe.  Hulless  barley  produced  relatively  low 
yields.  In  general,  the  largest  yields  from  different  rates  of  seeding  barle.v  and 
oats  were  secured  from  the  use  of  2i  bu.  of  seed  grain  per  acre.  The  yields 
of  grain  on  brome  sod  land,  however,  were  not  only  larger  than  those  produced 
on  corn  ground  and  alfalfa  land  but  the  largest  crop  was  also  secured  from  sow- 
ing I2  bu.  of  seed  barley  per  acre.  The  brome  sod  land  pi'oduced  nearly  25  bu. 
more  per  acre  than  the  alfalfa  land  and  11.3  bu.  more  per  acre  than  the  coi-n 
ground.  This  result  was  largely  due  to  the  lodging  of  the  grain  where  the  crop 
followed  the  alfalfa  and  corn.  In  1905  the  best  j'ield  of  oats,  as  well  as  of 
barley,  was  secured  from  seedings  made  March  30.  In  1906  barley  and  oats 
were  sown  on  7  different  dates  from  February  1  to  May  11.  The  largest  yield 
of  barley,  36.55  bu.,  was  produced  by  seeding  February  1,  but  the  largest  yield 
of  oats,  43.75  bu.,  was  secured  from  the  seeding  made  March  29.  The  seeding 
of  different  small  grains  on  February  ],  February  19,  and  at  the  ordinary  season 
showed  that  spring  wheat,  emmer,  and  barley  gave  decidedly  larger  yields  from 
the  early  or  winter  seeding,  while  oats,  winter  wheat,  and  winter  rye  were  most 
satisfactory  when  sown  at  the  ordinary  season. 

Nitrate  of  soda  was  applied  at  the  rate  of  180  lbs.  per  acre  for  oats  and  210 
lbs.  per  acre  for  barley.  The  oats  lodged  badly  on  both  the  fertilized  and 
unfertilized  plats.  The  fertilized  plat  produced  19.5  bu.  of  grain  and  1,512  lbs. 
of  straw,  and  the  unfertilized  plat  24.4  bu.  of  grain  and  1,649  lbs.  of  straw  per 
acre.  The  fertilized  barley  plat  gave  20  bu.  of  grain  and  2,234  lbs.  of  straw  per 
acre,  and  the  check  plat  16.2  bu.  of  grain  and  1.640  lbs.  of  straw  per  acre.  The 
following  year  the  experiment  was  repeated,  nitrate  of  soda  being  applied  to 
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both  oats  and  barley  at  the  rate  of  18U  lbs.  per  acre.  The  fertilized  plat  of  oats 
yielded  24.17  bu.  of  grain  and  1,637  lbs.  of  straw,  and  the  check  plat  26.27  bu. 
of  fjrain  and  1.G02  lbs.  of  straw  per  acre,  while  the  fertilized  barley  plat  pro- 
duced 35.21  bu.  of  grain  and  1.5!>4  lbs.  of  straw,  and  the  unfertilized  plat  17.69 
bu.  of  grain  and  Sll)  lbs.  of  straw  per  acre.  In  another  series  of  experiments 
with  commercial  fertilizers  a  combination  of  the  fertilizei's  gave  practically  no 
better  results  than  the  application  of  each  on  separate  plats.  A  crop  of  cow- 
peas  1  receding  the  oat  crop  but  not  plowed  under  for  green  manure  was  much 
more  effective  in  increasing  the  yield  than  the  use  of  counnercial  fertilizers. 
Applying  commercial  fertilizers  at  different  rates  on  poor  upland  soil  proved  of 
very  little  effect  in  increasing  the  crops  of  grain,  whether  applied  in  small  or 
large  quantities. 

Spring  emmer  was  tested  for  3  years,  one  variety  received  from  a  Kansas 
seed  firm  giving  an  average  yield  for  the  3  seasons  of  28.46  bu.  per  acre,  while 
another  received  from  the  North  Dakota  Experiment  Station  produced  31.35  bu. 
per  acre.  Fall  seeding  of  emmer  with  the  purpose  of  producing  a  winter  variety 
proved  unsuccessful.  Seeding  emmer  at  the  rate  of  1.S7  bu.  per  acre  through  the 
use  of  an  ordinary  grain  drill  set  to  sow  2^  bu.  of  barley  per  acre  produced  the 
lax'gest  yield  as  compared  with  other  quantities.  A  yield  of  2,571  lbs.  of  spelt 
per  acre  is  also  recorded. 

The  varieties  of  flax  producing  the  largest  average  yields  in  1905  and  1906 
were  as  follows:  Conmion  flax  No.  14,  11.58  bu. ;  U.  S.  Department  of  Agri- 
culture No.  9982,  10.82  bu. ;  North  Dakota  No.  155.  9.78  bu. ;  North  Dakota  No. 
709,  9.15  bu.  per  acre.  The  best  average  yield  of  grain  was  secured  by  seeding 
at  the  rate  of  3  pk.  per  acre.  The  thickest  sown  flax,  5  pk.  of  seed  per  acre, 
produced  the  largest  quantity  of  straw,  4,723  lbs.  per  acre.  The  next  largest 
yield,  4.633  lbs.,  being  obtained  from  the  plats  seeded  with  3  pk.  per  acre.  A 
brief  note  on  flax  culture  in  Kansas  is  also  given. 

A  preliminary  progress  report  of  cereal  investigation,  1905-1907,  G.  W. 
Shaw  {CaJifoniia  Sta.  Circ.  28,  pp.  Ji). — The  object  of  this  work  is  to  discover  or 
produce  such  wheat  as  will  yield  the  largest  profit  per  acre  and  supply  grain  of 
superior  milling  (piality.  to  conduct  similar  experiments  with  oats,  barley,  and 
other  cereals,  and  to  determine  the  effects  of  various  methods  of  culture  and  of 
changes  of  environment  upou  the  growth  of  cereals  and  particularly  the  wheat 
kernels. 

The  act  passed  by  the  State  legislature  to  provide  for  the  improvement  of  the 
cereal  crops  of  California  is  given,  and  the  arrangements  for  the  work  and  the 
plan  of  operation  are  discussed.  The  grains  introduced  into  California  in  con- 
nection with  this  work  and  not  before  grown  in  the  State  are  listed.  With  the 
exception  of  corn  and  a  very  few  varieties  of  other  grains  the  entire  list  of  varie- 
ties was  planted  at  Modesto  and  Yuba  City,  the  2  field  stations  established  for 
these  investigations. 

Cowpeas  and  soy  beans,  L.  A.  Moorehouse  (Oklalioma  Sta.  Bui.  7'/.  pp.  22, 
flux.  5).- — General  descrii)tious  of  the  cowpea  and  the  soy  bean  are  given  and 
their  value,  especially  in  crop  rotations,  is  pointed  out. 

Rotation  experiments  with  these  crops  have  been  in  progress  at  the  station 
for  several  years.  One  rotation  included  corn,  oats,  and  wheat  and  cowpeas, 
covering  a  period  of  3  years,  wheat  and  cowpeas  being  taken  from  the  land  in 
one  season.  In  this  test  the  plats  receiving  barnyard  manure  at  varying 
intervals  gave  an  average  yield  of  3.23  bu.  of  grain  and  0.35  ton  of  straw 
per  acre,  while  the  inimanured  ground  gave  2.88  bu.  of  grain  and  0.29  ton 
of  straw  as  an  average  yield.  This  low  yield  of  the  cowpea  crop  v/as  due  to  a 
poor  stand  resulting  from  the  seed  not  giving  a  good  germination.  The  second 
rotation  included  castor  beans,  Kafir  corn,  cotton,  oats,  and  wheat  and  soy  beans. 
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tbe  series  being  completed  in  5  years,  with  crops  of  wheat  and  soy  beans  in  the 
final  year.  The  manured  section  received  barnyard  manure  at  the  rate  of  14  tons 
per  acre  in  the  spring  of  1902,  with  no  further  application  of  any  Icind  since  that 
date.  After  the  wheat  was  harvested  in  June,  1904,  all  plats  were  disked  twice 
and  a  third  disking  was  given  about  the  first  of  July  after  heavy  rains  had 
fallen.  The  plats  were  seeded  to  soy  beans  on  July  12  and  13  in  drills  32  iu. 
apart  at  the  rate  of  about  30  lbs.  of  seed  per  acre.  The  unmanured  plats  yielded 
ll.G  bu.  of  l)eans  and  0.68  ton  of  straw,  and  the  manured  plats  17.G  bu.  of 
beans  and  1.02  tons  of  straw  per  acre.    This  crop  matured  in  79  days. 

In  a  variety  test  with  cowpeas,  conducted  iu  1903,  Whip-poor-will  produced 
a  more  vigorous  growth  of  vines  and  gave  a  larger  yield  than  California 
Black  Eye.  The  Iron  cowpea  gave  a  heavy  yield  of  forage  but  a  low  yield  of 
gi-ain.  In  1904,  5  varieties  of  cowpeas  were  compared,  and  in  this  test  the  White 
Era  led  in  yield  of  grain  with  18.20  bu.  per  acre,  a  local  variety  somewhat 
resembling  Whip-i)oor-will  standing  next  with  13.59  bu.  The  Iron  cowpea  gave 
the  maximum  yield  of  cured  hay,  with  a  low  yield  of  seed.  California  Black 
Eye  ranked  fli'st  in  earliness,  requiring  only  112  days  to  mature,  while  the  other 
varieties  continued  to  grow  and  blossom  for  142  days. 

In  1904  cowpeas  and  soy  beans  were  compared  on  bottom  and  on  upland  soil. 
The  bottom  land  was  seeded  May  5  and  the  upland  June  30.  On  the  bottom 
land  the  soy  beans  produced  0.70  ton  of  hay  and  9.90  bu.  of  grain,  and  the 
cowpeas  1.79  tons  of  hay  and  8  bu.  of  grain  per  acre.  On  the  upland  area  soy 
beans  produced  0.61  ton  of  hay  and  9.45  bu.  of  grain,  and  cowpeas  1.07  tons  of 
hay  and  12.45  bu.  of  grain  per  acre. 

Root  crops  for  stock  feeding,  S.  Eraser,  J.  W.  Gilmore,  and  C.  F.  Clark 
(New  York  Cornell  .S7«.  Bui.  2.',3,  pp.  //7-7'6,  fig.'i.  i5).— This  bulletin  deals  with 
mangels,  sugar  beets,  turnips,  hybrid  turnips,  ruta-bagas.  kohl-rabi,  carrots,  and 
parsnips,  with  a  view  to  guiding  those  wishing  to  raise  any  of  these  crops  under 
New  York  State  conditions.  The  value  of  root  crops  for  forage  is  discussed 
and  the  cultural  experiments  conducted  for  3  years  are  reported. 

In  1904  the  crops  were  sown  early  in.May  and  the  middle  of  June  on  land  part 
of  which  had  been  in  mangels  for  3  years  and  the  remainder  under  a  rotation  of 
crops.  The  early  sown  mangels  on  the  no-rotation  areas  were  attacked  by  leaf 
spot  while  young.  The  land  received  about  10  tons  of  barnyard  manure  per  acre, 
was  plowed  about  8  in.  deep  early  in  the  spring,  and  harrowed  4  times.  Four 
hundred  pounds  of  17  per  cent  available  acid  phosphate  was  sown  broadcast  and 
harrowed  in.  The  land  was  rolled  before  sowing  and  the  seeds  put  in  with  a 
hand  planter.  The  mangels  were  sown  at  the  rate  of  about  8  lbs.  of  seed  per 
acre.  Mangel  and  parsnip  seeds  were  put  in  about  f  in.  deep  and  all  others  i  in. 
deep.  The  mangels  came  up  in  12  days  and  the  cabbages,  ruta-bagas,  hybrid 
turnips,  and  common  turnips  in  from  5  to  6  days.  The  carrot  seed  was  slow  .in 
starting  and  the  parsnips  were  a  failure.  The  ruta-bagas  were  sown  at  the 
rate  of  4  lbs.,  hybrid  and  common  turnips  rather  less,  and  carrots  at  the  rate 
of  (")  to  7  lbs.  per  acre.  The  cultivation  for  all  crops  was  the  same.  The  hand 
cultivator  was  used  twice  in  May  and  the  1-horse  cultivator  on  May  20  and  every 
2  weeks  during  June  and  July,  and  in  the  case  of  the  late-sown  crops  until 
August  or  until  the  plants  met  in  the  row.  Common  turnips  were  harvested 
July  18  and  all  other  roots  from  October  22  to  29. 

Sugar  beets  were  also  grow^n  with  and  without  rotation  on  a  well  fitted,  rich 
loam  soil.  This  was  replowed  and  fertilized  with  1,000  lbs.  per  acre  of  a  mixture 
containing  4  per  cent  nitrogen,  5  per  cent  phosphoric  acid,  and  10  per  cent 
potash.  In  addition  1,500  lbs.  per  acre  of  air-slaked  lime  was  applied.  The 
seed  used  was  of  the  Kleinwanzleben  variety,  grown  at  Fairfield,  Wash.  The 
seed  was  sown  2  to  f  in.  deep  at  the  rate  of  12  lbs.  per  acre.     The  plants  were 
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thinned  G  to  8  in.,  and  the  rows  were  27  in.  apart.  Harvesting  was  begun 
Sept.  13  and  continued  weekly  until  Nov.  1. 

In  1905  the  experiment  was  conducted  on  clay  loam  soil  in  poor  condition, 
which  in  1902  and  1903  had  produced  oats,  and  in  1904  soy  beans.  The  land 
was  manured  in  the  fall  with  from  10  to  12  tons  of  cow  manure  per  acre.  It 
was  plowed  8  in.  deep  from  May  2  to  5.  It  was  harrowed  and  limed  with  about 
1.200  lbs.  of  unslaked  freshly  burned  lime  per  acre.  The  lime  was  slaked  to  a 
fine  powder  and  then  spread  and  harrowed  in,  after  which  a  dressing  of  240 
lbs.  of  12  per  cent  available  acid  phosphate,  120  lbs.  of  16  per  cent  available 
dried  blood,  and  120  lbs.  of  muriate  of  potash  was  given. 

In  1906  the  soil  used  for  this  work  was  a  Dunkirk  clay  loam  which  had  been 
in  corn  in  1905  and  in  tipiothy  for  several  years  previous.  It  was  plowed  in 
the  fall  and  limed,  and  manure  was  applied  at  the  rate  of  10  tons  per  acre.  It 
was  brought  to  a  good  tilth  the  next  spring  and  given  an  application  per  acre 
of  120  lbs.  of  dried  blood,  240  lbs.  of  acid  phosphate,  and  120  lbs.  of  muriate 
of  potash.  The  seeds  were  sown  on  May  15  and  16.  No  late  sowing  was  made, 
as  the  results  of  the  2  previous  years  were  not  favorable  to  late  sowing. 

A  summary  of  the  results  for  the  3  years  is  given  in  the  following  table : 

Yields  per  acre  of  fresh  and  dry  suhstanee  of  different  root  crops. 


Crops. 


Mangels 

Half-sugar  mangels. 

Sugar  beets 

Carrots 

Rutabagas 

Hybrid  turnips 

Turnips 

Kohl-rabi 

Cabbages  

Parsnips 


1904. 


Fresh 
sub- 
stance. 


Tons. 
20.8 


9.6 
17.1 
21.4 

5.6 


43.8 


Dry 

sub- 
stance. 


Pounds. 
4, 726 


3,181 
3,074 
3,561 


6, 206 


Fresh 
sub- 
stance. 


Tons. 
26.2 
29.6 
26.9 
16.8 
25.8 
24.7 
20.9 
22.3 
29.0 
8.0 


Dry 

sub- 
stance. 


Pounds. 
5,800 
6,580 
8, 120 
3,720 
4,820 
4,120 
3,880 
4,480 
3,640 
3,240 


Fresh 
sub- 
stance. 


Tons. 
23.9 
23.6 
20.7 
11.3 
26.0 
18.1 
12.1 
20.0 
22.5 
8.1 


Dry 
sub- 
stance. 


Pounds. 

4,940 
5,180 
6,060 
2,500 
5,100 
3,400 
1,980 
3,660 
4,140 
3,020 


Average. 


Fresh 
sub- 
stance. 


Tons 
23.6 
26.6 
23.8 
12.6 
23.0 
21.4 
12.9 
21.2 
31.8 
8.1 


Dry 

sub- 
stance. 


Pounds. 

5, 155 
5,880 
7,090 
3,134 
4,331 
3,694 
2, 680 
4,070 
4,662 
3,130 


Sugar  beets  gave  the  highest  average  yield  of  dry  matter,  but  the  difficulty  of 
harvesting  them  seems  to  offset  this  advantage.  Mangels  and  half-sugar  man- 
gels stood  next  in  yield  of  dry  matter  and  were  closely  followed  by  ruta-bagas 
and  cabbages.  It  is  stated  that  the  greatest  economy  would  be  practiced  by 
growing  cabbages,  ruta-bagas,  and  mangels  in  succession  for  harvesting  and 
feeding,  more  especially  for  sheep  and  swine.  The  results  show  that  a  profit- 
able yield  of  stock  feed  may  be  harvested  in  average  seasons  from  practically 
all  of  these  ci'ops  and  that  a  greater  average  yield  of  di-y  matter  may  be 
obtained  from  mangels,  half-sugar  mangels,  sugar  beets,  and  ruta-bagas  than 
from  an  average  yield  of  corn,  although  at  not  quite  so  low  a  cost.  Mangels 
I)roved  more  succulent  than  sugar  beets,  were  easier  to  harvest,  and  also  kept 
better  during  storage.  Turnips  are  considered  useful  for  early  feeding,  but 
were  found  not  to  yield  as  well  as  the  other  roots  and  were  more  liable  to  be 
attacked  by  disease.  The  yields  of  carrots  and  parsnips  were  not  sufficiently 
large  to  warrant  general  planting  for  stock  feeding.  Notes  on  harvesting,  stor- 
ing, and  feeding  roots  are  given. 

Culture  and  varieties  of  roots  for  stock  feeding,  S.  Fraser,  J.  AV.  Gilmork. 
and  C.  F.  Clark  (.Yoc  York  Cornell  St  a.  Bui.  2U,  pp.  79-122,  fiffs.  29).— This 
bulletin  discusses  the  culture  of  roots,  describes  the  leading  varieties,  and 
reports  the  experience  gained  with  this  class  of  crops  at  the  station. 
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The  iiuuiber  of  seeds  or  fruits  per  pound  of  the  different  kinds  of  seed,  as 
well  as  the  percentage  of  germination,  were  determined,  and  the  results  are 
summarized  in  the  following  table : 


Comparison  of  root  crop  seeds. 


Crop. 


Seeds  or  fruits  per 
pound. 


Germina- 
tion. 


Mangels 

Half-sugar  mangels 

Sugar  beets 

Ruta-bagas.-. 

Hybrid  turnips 

Common  turnips... 

Kohl-rabi 

Carrots 


32,000 
24,000 
22,000 
161,000 
183,000 
200,000 
114,000 
440,000 


to  185,000 
to  36,000 
to  24,000 
to  188,000 
to  266,000 
to  260,000 
to  129,000 
to  460,000 


Per  cent. 
73  to  185 
100  to  136 
102  to  132 
83  to  92 
71  to  94 
89  to  92 
48  to  96 
15  to  83 


Carrot  seed  with  a  germination  power  of  only  15  per  cent  was  sown,  and  for 
each  carrot  secured  over  80  seeds  were  required.  Sowing  from  May  G  to  9 
proved  l)etter  for  all  roots  than  sowing  as  late  as  June  12.  On  clay  loam  soil 
carrot  seed  failed  to  grow  when  sown  i  in.  deep,  while  it  grew  well  in  sand 
sown  i  in.  deep.  Mangels,  half-sugar  mangels,  and  sugar  beets  were  all  sown 
i  in.  deep,  and  all  others  between  J  and  i  in. 

Mangels  were  ready  for  thinning  30  to  35  days  after  sowing,  ruta-bagas  25  to 
30  days,  turnips  16  to  25  days,  and  carrots  and  parsnips  35  to  40  days.  An 
application  of  100  lbs.  of  nitrate  of  soda  per  acre  was  made  when  the  crops 
were  found  to  be  making  insufficient  growth.  Common  turnips,  some  of  the 
hybrid  turnips,  and  cabbages  were  used  from  the  beginning  of  September  until 
November,  and  the  other  crops  were  harvested  and  stored  in  October  and  early 
in  November. 

Proper  rotation,  early  sowing,  and  a  uniform  stand  are  regarded  as  essentials 
for  a  high  yield.  Mangels  grown  continuously  on  the  same  land  for  4  years 
yielded  9.6  tons  of  roots,  containing  1  ton  of  dry  matter,  while  on  land  under 
rotation  they  yielded  34  tons  of  roots  and  4  tons  of  dry  matter  per  acre.  From 
25,000  to  30,000  plants  of  mangels,  ruta-bagas,  and  hybrid  turnips,  and  from 
40.000  to  OO.OOO  plants  of  carrots  per  acre  are  suggested  as  a  proper  stand. 

Two  half-sugar  mangels,  Vilmorin  Half-sugar  Rosy  and  Carter  Half-sugar, 
are  considered  suitable  stock  for  breeding  purposes.  Carter  Ilolborn  Elephant, 
Kangaroo,  and  Garton  Superlative  ruta-bagas  were  found  to  be  comparatively 
free  from  fibrous  roots  and  of  uniform  and  good  shape.  Tlie  Yellow  Aberdeen 
hybrid  turnip  proved  best  for  early  fall  use,  while  Garton  Pioneer  is  later  and 
can  be  stored  as  well  as  ruta-bagas.  Mammoth  Improved  Green  Globe  and 
White  Egg  turnips  were  the  best  early  varieties.  Carter  100-ton  carrot  was 
the  best  variety  for  clay  loam  soil.  Lobberich  Agricultural  carrot  grew  equally 
well  on  clay  loam  and  gravel  loam,  and  Giant  Wiltshire  and  Orange  Giant 
gave  good  yields  on  heavy  clay  land.  Owing  to  difficulty  in  harvesting,  the 
Giant  Wiltshire  and  Orange  Giant  are  better  adapted  to  deep  friable  loams 
than  to  soils  of  a  heavier  nature.  White  Vienna  and  Carter  Model  kohl-rabi 
gave  about  equally  good  results. 

With  mangels,  the  average  yield  of  dry  matter  per  acre  in  the  past  3  years 
was  between  2.4  and  3  tons  per  acre.  In  1904  the  dry  matter  in  the  9  varieties 
grown  varied  between  9.56  per  cent  and  IG.l  per  cent.  Norbiton  Giant  was 
near  both  extremes,  with  9.55  per  cent  in  one  case  and  14.88  per  cent  in 
another.  The  sugar  content  for  this  same  year  varied  with  the  9  varieties 
between  4.23  per  cent  and  8.99  per  cent.  In  sugar  content  the  Norbiton  Giant 
also  showed  a  wide  variation,  although  one  sample  ranked  first. 
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It  was  also  obsorveil  that  mangels  and  sugar  beets  when  grown  continuously 
on  the  same  land  for  4  years  were  much  more  susceptible  to  leaf  spot  th;;n  when 
grown  in  a  rotation  with  other  crops.  The  results  secvired  with  5  varieties  of 
mangels  with  and  without  rotation  showed  a  gain  of  24  tons  in  total  yield  and  of 
3  tons  iu  dry  matter  per  acre  as  apparently  due  to  rotation  with  other  crops. 
In  the  case  of  sugar  beets*  the  results  showed  a  gain  of  1.9  tons  in  total  yield  or 
21  per  cent,  and  i  ton  of  dry  matter  or  24  per  cent  increase  per  acre  in  favor  of 
rotation.  The  increase  in  the  dry  matter  was  entirely  in  sugar,  which  increased 
45  per  cent.  Data  are  brought  together  showing  the  composition  of  mangels 
since  1S52  and  pointing  out  that  the  average  composition  of  the  mangel  to-day 
is  practically  tlie  same  as  it  was  50  years  ago.  Attention  is  called  to  the  fact 
that  during  the  past  40  years  the  value  of  the  sugar  beet  for  sugar  production 
has  l)een  increased  50  per  cent. 

Alfalfa  in  Indiana,  A.  T.  Wiancko  (Indiana  Sta.  Bui.  122,  pp.  141-154). — 
The  first  part  of  this  bulletin  gives  the  results  of  experiments  in  late  summer 
seeding,  and  the  second  part  presents  suggestions  for  beginners  in  alfalfa 
culture. 

On  the  university  farm  in  1905  alfalfa  was  seeded  August  17,  a  good  growth 
was  secured,  and  the  young  crop  passed  the  winter  successfully.  In  190G  an 
effort  was  made  to  determine  the  practicabilitj'  of  late  seeding  by  similar  experi- 
ments in  various  parts  of  the  State.  Arrangements  were  made  and  tests  were 
reported  from  57  different  farms  located  in  42  different  counties.  The  reports 
showed  good  results  with  various  dates  of  seeding  all  through  the  month  of 
August.  Of  38  plats  sown  from  August  7  to  15,  34  gave  satisfactory  fall  growth 
and  19  of  these  were  in  good  or  fair  condition  at  the  end  of  April.  Of  19  plats 
sown  later  than  August  15,  12  gave  a  satisfactory  fall  growth  and  10  of  these 
were  in  good  or  fair  condition  at  the  end  of  April.  Of  57  reports  30  consider 
that  the  fall  weather  was  favorable,  and  of  the  44  reporting  good  stands  10  say 
that  the  fall  weather  was  rather  too  dry  and  5  very  dry.  The  reports  do  not 
seem  to  show  any  relation  between  the  date  of  seeding  and  the  amount  of  winter- 
killing. Of  52  experimenters  reporting  on  the  spring  condition,  23  reported  less 
than  10  per  cent  of  damage  by  winterkilling,  11  from  10  to  30  per  cent,  and  18 
over  30  per  cent.  In  some  cases  the  damage  was  largely  due  to  standing  water 
and  ice.  There  was  more  or  less  winterkilling  on  all  types  of  soils,  but  relatively 
less  on  the  lighter  soil. 

It  is  also  shown  that  of  13  tests  on  pure  clays  all  gave  good  or  fair  stands, 
of  38  tests  on  clay  or  clay  loam  soils  28  gave  good  or  fair  stands,  and  of  15  on 
sandy  or  sandy  loam  soils  14  gave  good  or  fair  stands.  The  preceding  crop  had 
no  appreciable  effect  upon  the  results  except  that  standing  corn  seemed  to  act 
unfavorably.  In  many  cases  the  use  of  either  manure  or  commercial  fertilizers 
for  the  crop  proved  of  considerable  value.  Observations  on  the  presence  of 
nodules  and  on  the  practice  of  inoculation  indicated  that  some  special  form  of 
inoculation  is  pi'obably  necessary  in  one-half  of  the  cases  where  alfalfa  is  first 
introduced. 

The  improvement  of  corn,  A.  M.  Soule  and  P.  O.  Vanatter  (Virginia  Sta. 
Bill.  16.',,  pp.  .9/-i,S'.5,  fiijs.  J,8). — The  first  part  of  this  bulletin  is  devoted  to  the 
improvement  of  corn,  and  the  second  part  to  the  basis  for  this  improvement. 

Among  the  best  varieties  of  corn  tested  at  this  station  are  Boone  County 
White,  Cocke  Prolific,  Snow  White  Dent,  Virginia  Station  Learning  Ear  No.  37, 
and  Virginia  Golden  Dent,  these  having  made  yields  respectively  of  78.57,  77.08, 
75.S9.  75.89,  and  71.43  bu.  per  acre.  Learning  is  considered  one  of  the  best 
varieties  for  high  elevations,  and  Hickory  King  for  soils  of  medium  fertility. 
The  period  of  tasseling  with  the  20  varieties  under  test  commenced  July  1  and 
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ended  July  31,  and  the  period  of  silking  commenced  July  6  and  ended  August  12, 
the  number  of  days  varying  from  9  to  24.  The  benefits  of  detasseling  did  not 
pay  for  the  labor.  While  varieties  from  the  Middle  West  will  outyield  home- 
grown strains  under  proper  soil  conditions,  they  will  not  do  so  well  on  the 
comparatively  thin  lands  of  the  State  as  the  native  varieties. 

In  190G  a  variation  in  yield  per  acre  of  more  than  9  bu.  between  the  best  and 
poorest  strains  of  Hickory  King  and  nearly  18  bu.  between  similar  strains  of 
Virginia  Ensilage  was  observed.  A  sample  of  Leaming  corn  from  IlHnois 
yielded  70.34  bu.  and  a  Virginia  sample  59.81  bu.  per  acre.  Ear  No.  14  from  the 
breeding  plat  made  a  yield  of  59.82  bu.,  Ear  No.  35,  G6.29  bu.,  and  Ear  No.  37, 
G7.84  bu.  per  acre.  These  results  are  pointed  out  to  show  the  hniwrtauce  of 
securing  the  right  strain. 

It  was  found  that  corn  developed  on  thin  land  will  not  yield  well  when  first 
placed  on  rich  ground.  Virginia  Leaming  on  land  where  cowpeas  were  plowed 
under  yielded  59.81  bu.,  as  compared  with  70.34  bu.  for  a  thoroughl)red  sample 
from  Illinois.  Ear  No.  37,  a  strain  improved  at  the  station,  made  a  yield  of 
64.34  bu.  These  results  indicate  that  corn  from  the  West  should  be  put  on  rich 
land  and  the  native  corn  bred  up  by  crossing  to  produce  corresponding  yields 
under  favorable  conditions. 

The  application  of  fertilizers  where  cowpeas  and  barley  or  cowpeas  alone 
were  turned  under  was  not  profitable  as  a  rule.  The  most  profitable  fertilizer 
application  when  green  manure  was  also  used  was  acid  phosphate  at  the  rate 
of  150  to  300  lbs.  per  acre  and  muriate  of  potash  at  the  rate  of  50  lbs.  Green 
manuring  with  leguminous  crops  was  highly  beneficial,  but  heavy  applications 
of  fertilizers  seemed  advisable  where  vegetable  matter  was  lacking  in  the  soil. 
Where  wheat  stubble  was  plowed  under  in  the  fall  15  tons  of  barnyard  manure 
gave  an  increase  per  acre  of  27.91  bu.  over  no  fertilizer,  at  a  cost  of  21  cts.  per 
bu.,  300  lbs.  of  cotton-seed  meal  an  increase  of  31.93  bu.  at  a  cost  of  14  cts.,  acid 
phosphate  at  the  rate  of  150  or  300  lbs.  an  increase  of  9.16  and  18.33  bu.,  respec- 
tively, at  a  cost  of  10  cts.,  Thomas  slag  at  the  same  rates,  of  10.54  and  14.99  bu. 
at  a  cost  of  13  and  18  cts.,  respectively,  floats  at  the  rate  of  300  lbs.,  of  5.59  bu.  at 
a  cost  of  18  cts.,  muriate  of  potash,  of  10.75  bu.  at  a  cost  of  G  cts.,  and  a  complete 
fertilizer  at  the  rate  of  100  lbs.  nitrate  of  soda,  300  lbs.  of  acid  phosphate,  and 
50  lbs.  of  muriate  of  potash  made  an  increase  of  10.30  bu.  at  a  cost  of  33  cts. 
per  bu. 

The  necessity  and  possibility  of  improving  corn  is  shown  by  the  fact  that  the 
yield  from  40  samples  tested  varied  from  28.14  to  57.20  bu.  per  acre  in  1905, 
and  from  34.79  to  81.69  bu.  in  1906.  The  effect  of  cross-pollinating  native  varie- 
ties with  western  strains  is  shown  in  Ear  No.  23,  which  yielded  47.73  bu.  in 
1905  ajid  79.40  bu.  in  1906,  and  in  Ear  No.  35,  which  yielded  54.94  bu.  in  1905 
and  81.09  bu.  in  1900.  The  effect  of  cross-pollination  was  further  shown  by  the 
fact  that  the  lowest  yield  from  Illinois  seed  in  1905  was  20  bu.  and  the  highest 
53  bu.,  while  in  irM)0  the  lowest  was  42  bu.  and  the  highest  08  bu.  In  1905  the 
lowest  yield  of  the  Virginia  sample  was  39  bu.  and  the  highest  yield  57  bu., 
while  in  1900  the  corresponding  yields  were  52  and  81  bu.  A  Virginhi  sample 
of  Boone  County  White  after  cowpeas  plowed  under  made  84.53  bu.,  after  15 
tons  of  barnyard  manure  73.21  bu.,  and  after  timothy  and  clover  sod  79.46  bu., 
while  the  Illinois  sample  yielded  58.92  bu.  after  cowpeas,  76  bu.  after  manure, 
and  67.86  bu.  after  timothy  and  clover  sod.  The  fact  that  the  Virginia  seed 
germinated  more  vigorously  and  the  plants  grew  better  than  the  other  strain  is 
taken  as  pointing  out  the  relation  of  acclimatization  to  yield. 

Large  ears  selected  from  different  samples  of  known  history  gave  in  every 
instance  a  more  vigorous  germination  and  higher  yield  than  small  ears  simi- 
larly selected.    In  some  instances  the  difference  in  yield  amounted  to  nearly  11 
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l>n.  per  iu-re.  Com  stored  in  the  crib  showed  :i  very  poor  gerniin;ition  as  coiu- 
I)ared  with  corn  stored  in  a  dry  room  and  on  raclvS  in  the  barn.  The  average 
I)er  cent  of  protein  in  tlie  native  ears  of  I.eaniing  corn  in  10(l()  Avas  10.30  and 
in  the  Illinois  ears  10.(58.  Many  of  the  best  yielding  ears  did  not  contain  as 
high  per  cent  of  protein  as  the  nndesirable  ones,  thns  indicating  the  necessity 
of  not  basing  selection  on  a  high  protein  content  alone. 

Sugar  beet  experiments  during  1906,  F.  W.  Woll  and  C.  W.  Stoddakt 
(Wisconsin  ^St(l.  Bui.  150,  pp.  J/o,  figs.  //). — Exi)eriments  were  conducted  on  10 
different  farms  with  soils  I'anging  from  light  sandy  loams  to  heavy  clays.  The 
object  of  the  work  was  to  study  the  adaptability  of  types  of  Grant  and  Vernon 
county  soils  to  sugar  beet  culture,  and  to  investigate  the  system  of  fertilization 
that  would  produce  the  best  results  for  factory  purposes.  A  1-acre  field  of  sugar 
beets  was  grown  on  each  of  the  10  farms  under  different  systems  of  fertilization. 
These  fields  were  divided  into  7  plats,  Nos.  1  and  7  of  which  received  no  fer- 
tilizers; 2,  ISO  lbs.  of  potassium  sulphate  per  acre;  3,  420  lbs.  of  14-per  cent 
acid  phosphate ;  4,  these  quantities  of  potassium  sulphate  and  acid  phosphate 
combined ;  5,  the  same  application  as  4  with  3C0  lbs.  per  acre  of  nitrate  of  soda 
in  addition,  and  G,  10  tons  of  barnyard  manure  calculated  to  contain  approxi- 
mately the  same  amounts  of  fertilizer  ingredients  as  the  application  on  i)lat  H. 
Lime  was  applied  at  the  rates  of  h  and  1  ton  per  acre. 

The  results  of  this  one  season's  work  shovr  that  sugar  beets  as  rich  in  sugar 
and  high  in  purity  can  be  produced  in  the  southwestern  ])art  as  elsewhere  in 
the  State.  The  general  averages  for  the  beets  grown  in  that  region  were  15.4D 
per  cent  sugar  and  91. G  per  cent  purity. 

In  all  cases  but  one  the  largest  yields  of  beets  and  of  sugar  were  obtained  on 
the  plats  receiving  a  complete  fertilizer,  with  barnyard  manure  standing  next 
as  the  cheapest  application.  Lime  applied  at  the  rate  of  l.OOO  lbs.  per  acre 
produced  a  beneficial  effect  on  a  number  of  fields,  and  in  one  instance  a  heavy 
clay  soil  required  a  double  application  to  increase  the  yield  of  beets  and  sugar. 
The  results  secured  at  each  of  the  different  farms  are  presented  in  tables. 

HORTICULTURE. 

Report  on  the  Northern  Substations  for  1906.  Horticulture,  E.  J.  Del- 
wicHE  [Wisconsin  ^tn.  Bui.  Ufl,  pp.  15-20). — The  horticultural  work  at  the 
Northern  Substations  is  planned  along  3  principal  lines  :  Orchard  work  with 
regard  to  the  adaptability  of  different  kinds  of  fruit  trees  to  the  soil  and  climate 
and  the  development  of  methods  of  cultivation  best  suited  to  northern  Wisconsin 
conditions,  experiments  with  small  fruits,  and  demonstrations  and  experimental 
work  with  potatoes  and  garden  vegetables.  As  previously  noted  (E.  S.  R.,  18, 
p.  1040),  investigations  were  conducted  to  determine  the  possibility  of  fruit 
culture  in  the  Lake  Superior  region  of  Wisconsin  during  190G.  as  a  result  of 
which  3  trial  orchards  were  e<stablished. 

.  The  orchard  work  for  the  first  season  is  here  reported,  including  a  descrip- 
tion of  the  site,  a  list  of  the  varieties  of  fruit  grown,  and  notes  on  the  first 
year's  growth.  Plums,  cherries,  and  apples  were  planted  and  as  a  whole  the 
results  for  the  season  were  satisfactory,  although  many  of  the  cherry  trees  died. 
The  failure  of  the  latter  trees  to  succeed  is  believed  to  be  due  partly  to  the  trees 
being  too  far  along  when  planted  and  partly  to  their  being  planted  on  wet 
griiund.     The  work  with  potatoes  is  elsewhere  noted. 

Varieties  of  vegetables  grown  at  the  Xieng-Khouang  experimental  sta- 
tion in  1905,  I'iDANCE  (Bnl.  Econ.  I mlo-Cliinc.  n.  scr.,  10  {1907),  .Vo.  60.  pi). 
130-15'J). — A  brief  account   is  given  of  the  cultural  methods  employed  at  the 
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station,  together  with  notes  on  u  hirge  nunihor  of  vegetal>les.  and  small  and  tree 
fruits  grown. 

The  parthenocarpie  or  virgin  fruitfulness  of  fruit  trees,  K.  Ewert  (Die 
Parthcnocarpie  odcr  Jiiiifffenifriichtigkrit  dcr  Ohsthiiiniir.  Berlin:  Paul  Parey, 
1907,  pp.  57,  fig-s.  IS). — The  author's  experiments  in  the  determination  of  the 
relation  of  the  productiveness  of  apples  to  the  hiology  of  the  flowers  were  con- 
tinued during  the  season  of  19(tr..  Previous  results  (E.  S.  R.,  17,  p.  1150)  were 
corroborated,  in  addition  to  which  a  new  phase  in  orchard  culture  is  advanced, 
viz,  the  development  of  fruit  without  fertilization  or  "  parthenocarpie." 

In  the  present  work  the  author  describes  his  method  of  procedure  together 
with  the  experiments  conducted  in  the  artificial  production  of  seedless  fruit. 
both  in  the  greenhouse  and  on  trees  growing  out  of  doors.  Although  he  has 
.succeeded  in  producing  seedless  apples  and  pears  of  the  size  and  quality  of 
normal  fruit,  the  hard  cores  are  still  present. 

The  planting  of  varieties  showing  a  tendency  to  produce  seedless  fruit  is 
believed  to  be  advisable  so  that  the  supply  of  fruit  may  be  maintained  even 
when,  for  some  reason  or  other,  cross-fertilization  has  not  taken  place. 

Report  on  the  results  obtained  from  the  summer  pruning  of  fruit  trees 
{Ganl.  Chron.,  3.  ser..  ',1  (l!l<i7),  So.  1069,  pp.  J,(i(>-',OS :  J,06,  Ji07). — In  order  to 
obtain  a  large  number  of  opinions  with  regard  to  the  practice  of  summer  prun- 
ing, the  Gardners'  Chronicle  recently  sent  out  a  list  of  questions  on  the  subject 
to  correspondents  Interested  in  fruit  culture  in  different  parts  of  Gi'eat  Britain 
and  Ireland.     The  information  thus  secured  is  presented  in  tabular  form. 

With  respect  to  the  date  of  pruning,  it  appears. that  some  operators  commence 
in  June  and  others  as  late  as  August,  but  the  great  majority  in  July.  Plums 
are  generally  treated  before  apples  and  pears.  More  than  150  report  satisfac- 
tory results  from  summer  pruning,  while  only  85  express  doubts  as  to  the  value 
of  the  practice.  The  results  as  tabulated  are  discussed  editorially,  and  refer- 
ence is  made  to  the  experiments  conducted  on  the  Duke  of  Bedford's  experi- 
mental fruit  farm,  as  noted  below,  which  have  not  been  favorable  to  summer 
pruning. 

Seventh  report  of  the  Woburn  Experimental  Fruit  Farm,  Duke  of  Bedford 
and  S.  r.  Pickering  {Wtihiini  Erpt.  Fruit  Farm  Rpt..  7  {1907) .  pp.  .76.  pis. 
/,).^This  report  deals  with  the  results  of  pruning  experiments,  chiefly  on  apple 
trees,  of  which  records  have  been  kept  for  the  last  12  years.  The  problems 
considered  include  the  effect  of  branch  pruning  on  growth  and  crop,  summer 
pruning,  cutting  back  transplanted,  injured,  or  ailing  trees,  and  the  pruning  of 
older  trees.  The  results  secured  prior  to  1!M)5,  based  on  the  measurements  of 
tree  height,  spread  of  the  branches,  and  diameter  of  the  stems,  have  been 
reported  and  noted  (E.  S.  K.,  17,  p.  559). 

In  1905  more  than  half  the  trees  were  dug  up  and  weighed,  and  the  tree- 
weights  appear  to  more  than  substantiate  the  previous  tree  measurements  in 
proving  that  the  less  a  tree  is  pruned  the  hirger  and  heavier  it  becomes.  The 
details  of  the  investigations  are  explained  and 'discussed  at  length,  and  the 
results,  together  with  the  authors'  conclusions,  are  summarized. 

The  main  series  of  experiments  were  conducted  chiefly  on  dN^arf  apple  trees 
on  ]);!radise  stock,  with  three  varieties  possessing  very  different  hai)its  of 
growth.  At  the  end  of  12  years  those  not  pruned  at  all  were  20  per  cent  heavier 
than  those  which  were  moderately  pruned,  whereas  the  hard-pruned  trees  were 
16  per  cent  lighter.  Since  the  difference  in  weight  between  the  unpruned  and 
moderately  pruned  trees  is  greatly  in  excess  of  the  wood  removed  by  pruning, 
it  is  concluded  that  pruning  does  not  increase  the  actual  size  of  the  tree,  but 
even  results  in  less  new  wood  being  formed.  When  similar  l)ranches  on  the 
same   tree   were  pruned  to   different  extents   it  was  found  that  the   less  the 
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tn'iiiiiiis  the  greater  the  miniber,  length,  and  weight  of  new  shoots  formed  and 
the  increase  in  girtli  of  the  original  branch. 

The  reduction  in  pruning  jippears  more  marlced  as  regards  the  crop.  Witli 
the  dwarf  apiile  trees,  during  the  first  .">  years,  the  crops  from  tlie  unpruned 
trees  were  more  than  twice  as  great  as  from  those  moderately  pruned,  and 
mure  tbau  three  times  as  great  as  from  those  hard  pruned.  These  differences 
were  increased  during  the  second  period  of  5  years,  and  at  the  end  of  the 
twelfth  year  the  unpruned  trees  yielded  nearly  three  times  as  much  as  the 
moderately  pruned  ones,  while  the  hard-pruned  trees  had  practically  no  crop  at 
;ill.     (Only  1  variety  was  in  fruit  for  comparison  during  the  twelfth  year.) 

Similar  results  were  obtained  in  11)00  with  trees  of  53  and  80  varieties  of  the 
rrah  and  paradise  stocks,  respectively.  The  trees  were  not  allowed  to  overbear 
and  it  is  claimed  that  the  size  of  fruit  obtained  from  trees  primed  to  different 
extents  was  approximately  the  same,  hence  the  values  of  the  crops  were  pro- 
portional to  the  weights.  Confirmatory  evidence  of  the  antagonism  of  pruning 
to  fruiting  was  obtained  by  counting  the  fruit-buds  formed  on  similar  branches 
of  the  same  tree,  which  were  cut  back  to  different  extents.  All  of  the  above 
results  refer  to  healthy,  vigorous,  groAving  trees. 

With  the  dwarf  apple  trees  (15  years  old)  the  authors  find  that  hard  pruning 
now  results  in  an  increase  of  the  new  wood  formed,  but  that  the  crops  are  even 
more  reduced  by  the  pruning  than  in  former  years.  This  result  is  said  to  apply 
also  to  trees  which  have  become  stunted,  as  from  root  injury  in  transplanting. 

Since  hard  pruning  has  been  shown  to  be  the  correction  for  fruiting,  it  is  con- 
iluded  that  freshly  planted  trees  should  be  cut  back  hard  to  prevent  stunting 
liy  precocious  fruiting.  With  trees  which  were  not  cut  hack  mitil  the  end  of 
the  first  season  the  average  size  of  the  leaf  was  2-t  per  cent  less  and  the  new 
wood  formed  45  per  cent  less  than  with  similar  trees  cut  back  when  planted. 
The  ultimate  result  was  found  to  be  that  trees  not  cut  back  until  the  end  of  the 
first  year  continued  to  form  wood  in  subsequent  years  and  the  crop  borne  by 
them  during  the  fii'st  10  years  was  only  one-third  of  that  borne  by  those  which 
were  cut  l)ack  when  planted. 

Experiments  on  apples,  pears,  and  plums  show  that  the  date  of  cutting  back  a 
freshly  planted  tree  is  immaterial,  providing  it  is  done  before  growth  begins. 
If  delayed  until  after  the  growth  is  well  started  the  season's  growth  is  much 
reduced.  This  point  was  investigated  with  older,  slightly  stunted  plum  trees. 
The  results  were  the  same  when  the  lopping  was  done  during  the  dormant 
period.  Lopping  toward  the  end  of  ^lay,  or  a  few  weeks  after  growth  started, 
resulted  in  a  less  growth  during  the  year,  which  was  more  than  compensated  by 
an  additional  growth  during  the  succeeding  season.  Summer  pruning,  however, 
ajipears  to  be  inifavorable  for  wood  production. 

While  it  appears  to  be  established  from  these  experiments  that  the  crops  are 
larger  and  the  growth  of  the  tree  is  greater  in  proportion  as  the  pruning  is 
reducetl.  the  authors  are  of  the  opinion  that  another  series  of  experiments  might 
demonstrate  that  a  certain  amount  of  iiruning  may  be  good  and  even  lead  to 
better  results  than  those  ol>tained  from  their  work,  especially  with  certain 
varieties  of  apples  which  differ  largely  in  their  habits  and  require  different 
treatment.  The  general  conclusions  reached  are  that  prunings  should  be  reduced 
to  the  lowest  possible  limits  consistent  with  the  formation  of  a  tree  of  sufficient 
sturdiness  to  bear  its  crops  with  safety,  which  in  most  cases  would  mean 
liesides  the  cutting  back  after  planting  a  gradually  reduced  pruning  for  the 
first  four  or  five  yeai's.  Truning  after  this  time  should  consist  merel.v  in  the 
removal  of  interfering  branches  and  unripiMu-d  wood.  With  precocious  varie- 
ties or  very  weak  growers  the  i)runing  should  l>e  greater  or  continued  longer. 
More  pruning  is  required  with  standard  than  with  dwarf  trees,  since  with  the 
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standard  it  is  desiral)le  to  produce  a  compact  liead  before  heavy  crop  produc- 
tion begins. 

Atlas  of  fruits,  A.  S.  Grebnitski  et  al.  {Atlas  Plodov.  St.  Petersburg:  Imp. 
Russ.  ,S<JC.  Fruit  Cult.,  1003,  vol  1,  pp.  XXin+158;  190.',,  vol.  2,  pp.  iy-\-lo9- 
30S;  1905,  vol.  3,  pp  IV -\- 309-1,29;  1906,  vol.  J,,  pp.  J,30-589,  pis.  iOO).— This 
worii  consists  of  colored  illustrations,  drawings,  and  pomological  descriptions 
of  over  100  of  the  best  or  most  widely  distributed  commercial  varieties  of 
apples,  pears,  and  drupaceous  fruits  in  Russia. — p.  fireman. 

Lists  of  fruits  recommended  for  culture  in  Wisconsin  {Ann.  Rpt.  Wis.  Hort. 
Soc,  37  {1901),  pp.  XX-XXII). — Provisional  lists,  prepared  by  the  trial  orchard 
committee  of  the  State  horticultural  society,  are  here  given  of  all  of  the  im- 
portant orchard  and  bush  fruits  recommended  for  planting  in  Wisconsin.  In 
tlie  selection  of  these  varieties  particular  attention  has  been  paid  to  the  hardi- 
ness of  ])lant  and  fruit  Ijud. 

Cooperation  in  the  marketing  of  apples,  A.  McNeill  {Canada  Dept.  Agr., 
Branch  Dairy  and  Cold  Storage  Comr.  Bui.  18,  pp.  28). — This  bulletin  contains 
a  brief  account  of  the  origin  and  progress  of  apple  growing  iu  Canada  and  the 
varying  conditions  of  the  marliet  for  Canadian  apples  during  the  past  40  years, 
together  with  the  history  of  cooperative  associations  in  Canada,  and  a  discussion 
of  all  the  important  features  of  the  systems  now  in  use.  A  list  is  also  given  of 
the  cooperative  associations  of  Ontario  and  British  Columbia  in  successful  opera- 
tion during  the  season  of  1906,  together  with  the  text  of  the  constitution  and 
by-laws  of  typical  organizations. 

Etherization  of  strawberries  {Gard.  Citron.,  3.  scr.,  J,l  {1901),  No.  1063,  p. 
302). — Brief  mention  is  made  of  the  work  of  M.  Bultel  o  in  forcing  strawberries 
with  ether,  in  which  it  was  shown  "  that  strawberries  previously  subjected  to 
etherization  not  only  flowered  and  fruited  earlier  but  also  bore  a  larger  yield 
of  fruit  than  others." 

Judging  from  his  experiments,  M.  Bultel  is  of  the  oi)inion  that  plants  etlierized 
for  early  fruit  i)roduction  give  as  satisfactory  results  as  plants  which  are 
etherized  for  the  production  of  early  flowers. 

The  viticultural  experiment  station  of  Juazeiro,  J.  Silveira  {Bol.  Dir. 
Agr.  Bahia,  8  {1906),  Xos.  5,  pp.  5O.',-.J08;  6,  pp.  586-592).— The  author  gives  a 
general  account  of  the  organization  of  the  station,  together  with  an  outline  of 
the  work,  which  consists  principally  of  variety  tests  of  a  large  number  of  grapes, 
although  attention  is  also  paid  to  many  other  crops. 

Report  presented  to  the  viticultural  society  of  Lyon  by  the  committee 
on  hybrid  direct-bearers  for  1906,  E.  Duraxd  (Vignc  Anu'r..  31  {1901),  Xo. 
5,  pp.  1J,1-151). — In  this  report  some  general  considerations  are  given  on  the 
subject  of  grape  hybridizing,  together  with  a  descriptive  list  of  the  hybrid 
direct-bearers  considered  by  the  committee  to  be  of  the  most  value  for  planting 
in  France. 

Recent  observations  on  the  hybrid  direct-bearers  in  the  Valley  of  the 
Rhone,  A.  Desmoulins  and  V.  Villard  {Prog.  Agr.  et  Vit.  {Ed.  VEst),  28 
{1901),  Xos.  23,  pp.  619-690;  2J,,  pp.  119-121,;  25,  pp.  738-7//i ) .—Observations 
have  been  made  for  the  past  7  years  on  a  large  number  of  hybrid  direct-bearers 
iu  vineyards  of  the  Rhone  Valley,  and  are  here  presented  in  tabular  form, 
including  the  varieties,  color  of  the  fruit,  period  of  maturity,  vigor  and  degi'ee 
(if  riiieness  of  the  shoots,  resistance  to  phylloxera,  fungus  diseases,  and  drought, 
together  with  brief  notes  on  each  variety. 

Tabulated  data  are  also  given  on  studies  made  of  the  fruits  and  must  from 
each  variety,  and  the  hybrids  considered  most  valuable  for  the  reconstitution  of 

«Jour.  Soc.  Nat.  Ilort.  France,  7  (190(5).  pp.  27.  191. 


HORTICULTURE.  145 

vineyards  are  discussed  with  regard  to  their  hardiness,  productiveness,  resist- 
ance to  phylloxera,  mildew,  etc.,  aud  the  content  of  the  wine  made  of  the  must 
in  alcohol  and  sulphuric  acid. 

Fertilizer  experiments  with  grapes  at  Graves  [France  |,  H.  Verdie  (Rev. 
]'it.,  27  (J'JOl).  Xo.  lO-'i,  pp.  637-6GU). — This  is  a  preliminary  report  on  experi- 
ments conducted  for  the  past  3  years  to  determine  an  economic  fertilizer  for 
the  grape  region  of  Gi'aves.  The  ingredients  u.sed  were  in  the  following  pro- 
portion-;: Dried  hlood  100  kg.,  sulphate  of  potash  200  kg.,  basic  slag  800  kg., 
plaster  400  kg.  The  total  cost  of  this  fertilizer  w^as  computed  as  137  francs 
($i'G.44).  Nine  plats  were  used  in  the  experiment,  including  the  check  plat, 
and  this  formula  was  varied  on  different  plats  by  the  omission  of  one  or  more 
elements.    The  soil  in  this  region  is  sandy  and  noncalcareous. 

A  table  is  given  showing  the  nature  of  the  fertilizers  used  in  each  plat,  the 
weight  of  100  fruits,  the  percentage  of  skins,  seeds,  pulp,  and  juice,  the  weight 
of  dry  matter  for  100  gm.  of  fresh  berries,  and  the  percentage  of  phosphoric 
acid  and  soluble  potash.  Another  table  shows  the  richness  of  the  must  of 
grapes  from  the  various  plats  in  grams  of  sugar  and  sulphuric  acid  per  liter. 

From  these  experiments  the  author  concludes  that  growers  are  warranted  in 
using  chemical  fertilizers  in  the  manuring  of  vines  for  the  production  of  high- 
grade  wines.  Although  nitrogen  increased  the  vigor  of  the  vines,  where  the 
amount  used  was  large  the  quality  of  the  must  appeared  to  be  less  rich  than 
in  i)lats  where  the  nitrogen  content  was  small.  It  is  believed  that  potash  has 
a  decided  influence  on  the  quality  of  the  fruit  and  must.  To  secure  the  best 
results  the  author  reconunends  the  use  of  the  complete  formula  employed  in  the 
experiment,  including  the  lime. 

Cold  storage  of  grape  vines,  E.  H.  Pratt  {Fruit  Groiccr,  18  (1007),  No. 
7,  p.  3). — A  brief  summary  is  given  of  the  author's  report  at  the  meeting  of  the 
American  Association  of  Nurserymen  at  Detroit  as  to  an  experiment  con- 
ducted to  test  the  value  of  cold  storage  for  carrying  nursery  stock  over  from 
one  season  to  the  next. 

In  October,  1900,  some  grape  vines  were  dug  and  placed  in  the  ordinary 
storage  house,  where  they  remained  all  winter.  On  June  7,  1001,  3  boxes  of 
these  vines  were  placed  in  cold  storage,  2  of  which  were  kept  at  a  temperature 
of  33°  to  34°  and  the  other  at  a  temperature  of  28°.  In  the  latter  part  of 
September,  after  having  been  in  cold  storage  3  months  and  19  days,  the  vines 
were  replaced  in  the  nursery  storage  house  and  carried  over  until  the  spring 
of  1902.  A  portion  were  then  used  in  filling  orders  in  March,  1902,  but  in  order 
to  test  the  value  of  the  vines  about  1,200  were  retained  by  the  firm  and  planted 
late  in  the  following  May.  They  grew  well  and  were  dug  in  the  fall  of  1902  and 
used  in  filling  orders.  The  test  appears  to  have  been  successful  in  every  way. 
Further  successful  efforts  in  the  cold  storage  of  nursery  stock  have  been  noted 
(K.  S.  R.,  17,  p.  4G7). 

Cold  storage,  G.  II.  McKay  {Proc.  N.  J.  Hort.  Soc,  32  (1907),  pp.  127-135).— 
In  this  paper  the  author  discusses  conditions  which  should  be  observed  in  put- 
ting fruit  in  cold  storage.  In  respect  to  the  Kieffer  pear  it  is  stated  that  this 
fruit  will  stand  a  temperature  of  32°  F.,  and  it  is  believed  that  much  of  the 
disrepute  into  which  this  pear  has  fallen  is  due  to  its  having  formerly  been 
stored  at  a  considerably  higher  temperature. 

Considerable  comparative  data  are  also  given  with  reference  to  the  profits 
derived  from  the  cold  storage  of  fruit. 

Cool  storage  and  fruit  fly  {.Join:  Dept.  Agr.  West.  Aust.,  15  (1907),  No.  'i.  pp. 
252,  253). — A  brief  account,  with  tabular  data,  is  given  with  regard  to  experi- 
ments conducted  by  T.  Hooper  on  the  destruction  of  the  fruit  fly  maggot  in 
fruit  by  means  of  cold  storage.     In  previous  experiments  along  this  line,  the 
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manager  of  the  refrigerating  works  of  the  Western  Australian  government  had 
found  that  tliese  maggots  lived  to  resist  temperatures  of  44°  to  38°  F. ;  hence 
in  the  present  experiments  the  wormy  fruit  tested  was  subjected  to  a  tempera- 
ture averaging  from  33°  to  35°.  When  taken  out  and  examined,  the  eggs 
appeared  fresh,  but  when  subjected  to  ordinary  temperature  they  failed  to 
hatch  out  and  shriveled  up  after  a  few  days. 

In  the  data  obtained  from  this  experiment  l.j  days  was  found  to  be  the 
limit  at  which  the  maggot  or  eggs  lived,  although  to  insure  perfect  safety  it  is 
recommended  that  wormy  fruit  be  submitted  to  cold  storage  at  the  above  tem- 
perature for  3  weeks. 

Formosa  tea  industry,  J.  H.  Arnold  {Mo.  Consular  and  Trade  Rpis.  [V.  ^.'\, 
1901,  A'o.  321,  pp.  lJf9,  150). — In  this  abstract  of  the  authoi-'s  report  on  the 
Formosa  tea  industry  the  exports  of  tea  from  Formosa  during  1006  are  given 
as  21,002.14.5  lbs.,  with  an  approximate  value  of  .$3,.500.000,  of  which  the  United 
States  took  17.1.50.310  lbs.  as  compared  with  18,001.011  lbs.  in  100-5. 

A  tea  expert  has  been  endeavoring  to  show  the  Chinese  growers  the  value  of 
fertilizers  in  increasing  the  productivity  of  the  crop  without  injuring  the  flavor 
of  the  tea.  Utilization  of  the  inferior  leaves,  whch  were  at  one  time  a  loss  to 
the  dealers,  is  recommended  in  the  manufacture  of  pouchong  and  black  teas. 
Pouchong  tea  is  described  as  an  oolong,  scented  with  the  flowers  of  jasmine, 
gardenia,  etc.,  and  has  an  extensive  sale  among  the  Chinese  population  in  the 
Straits  Settlements,  the  Philippines,  Hawaii,  find  some  parts  of  the  I'nited 
States.  In  lOOG,  4,300,000  lbs.  of  pouchong  tea  was  exported  from  Formosa, 
about  one-half  of  which  was  produced  on  the  island.  An  attempt  is  now  being 
made  to  secure  a  market  in  Turkey  and  Russia  for  brick  and  black  teas  of 
Formosa  manufacture,  in  the  making  of  which  it  is  hoped  to  utilize  the  tea 
dust  which  at  present  finds  no  market. 

Pruning  coffee  trees,  E.  J.  Nunez  (Bol.  Agr.  [Han  Salrador'\,  7  (1907),  No.  3. 
pp.  108-119,  7?//.s.  8). — This  article  contains  general  considerations  with  regard 
to  the  principles  and  advantages  of  pruning,  with  a  si)ecial  discussion  on  the 
pruning  of  coffee  trees. 

Turkish  hazelnut  growing,  M.  A.  Jewett  [Daily  Consular  and  Trade  Rptfi. 
[r.  S.].  Hid';.  Xo.  2!ios.  pp.  11,  12). — The  author  gives  a  brief  description  of 
hazelnut  (filbert)  production  in  the  province  of  Trebizond.  Asia  Minor.  It  is 
estimated  that  400,000  acres  of  land  on  the  hillsides  along  the  south  shore  of 
the  Black  Sea  and  extending  10  to  15  miles  inland  are  devoted  to  filbert  culture. 

The  young  trees  begin  to  bear  at  the  end  of  the  fourth  or  fifth  year  and  are 
said  to  be  at  their  best  when  7  or  8  years  old.  The  orchards  are  renewed  at 
the  end  of  15  to  20  years'  time.  The  nuts  are  harvested  in  .July  and  August 
and  dried  and  sorted  to  some  extent  before  i)eing  brought  to  the  market. 
There  are  3  varieties  grown — the  round,  pointed,  and  almond — of  which  the 
round  nuts  are  most  abundant  and  furnish  the  basis  for  prices.  The  "  almond  " 
filberts,  while  few,  are  of  high  quality  and  sell  for  .30  per  cent  more  than  the 
round.  The  pointed  nuts  are  shipped  in  the  shell  and  cost  10  per  cent  more  than 
the  round.  The  round  nuts,  which  form  the  bulk  of  the  crop,  are  usually  shelled 
before  being  exported,  since  shelling  effects  a  saving  of  about  50  per  cent  on 
the  freight.  The, shells  are  used  for  fuel  and  a  small  quantity  are  shipped  to 
Europe,  where  they  are  said  to  be  used  in  adulterating  spices. 

The  nuts  are  sometimes  bleached  by  fumigation  before  they  are  exported. 
However,  while  this  practice  improves  the  color,  it  is  said  to  injure  the  flavor 
and  the  keeping  quality  of  the  nuts  and  is  not  considered  a  beneficial  practice. 
The  total  exports  for  1906  were  80,000  cwt.  of  nuts  in  the  shell  and  8.5.000  cwt. 
shelled,  of  which  6,340  cwt,  practically  all  shelled,  valued  at  $63,834,  were  sent 
direct  to  the  United  States. 
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Hardy  trees,  shrubs,  and  vines  suitable  for  planting  in  Oklahoma,  O.  M. 
:Mi)kkis  {Olcliihoiim  Stii.  liuL  13,  pp.  6). — This  bulletin  is  a  brief  report  on 
variety  testini;  of  trees  and  shrubs  desirable  for  plantintr  for  timber,  home 
adornment,  and  ornamentation  of  publie  jiarks.  Descriptions  are  given  of  sev- 
eral trees  recommended  for  general  planting,  together  with  notes  on  their 
economic  value.  Several  lists  are  also  given  of  hardy  and  tender  trees  and 
siu'ubs.  useful  native  plants,  hedge  plants,  and  hardy  vines  and  roses. 

All  the  native  shrubs  worth  planting,  J.  Tiplady  (Anv.  Rpt.  Wis.  Hort. 
S(><\.  37  {1907).  pp.  2')-31.  pis.  3). — The  author  has  compiled  a  list  giving  the 
conmion  and  botanical  names  of  native  shrubs  best  adapted  to  different  loca- 
tions and  conditions  in  Wisconsin.  The  varieties  are  grouped  together  with 
reference  to  their  size  and  adaptability  to  light  and  shade  and  to  different 
degrees  of  soil  moisture  and  fertility. 

FORESTRY. 

The  use  of  the  national  forests  ( U.  S.  Dept.  Agr.,  Forest  fierv.,  1907,  pp.  Ii2. 
pis.  (!). — The  object  of  this  jiublication  is  to  explain  the  true  purpose  and  use 
if  the  national  forests,  "what  they  mean,  what  they  are  for,  and  how  to  u.se 
them."  The  forests  are  considered  in  regard  to  their  value  to  the  home  seeker, 
prospector  and  miner,  users  of  timber,  range,  and  water,  and  to  taxpayers 
and  others.  The  methods  of  protecting  the  national  forests  by  the  Forest 
Service  are  discussed  at  length.  In  the  appendix  is  given  the  text  of  the  agri- 
(ultiiral  settlement  act  of  June  11.  1900,  together  with  the  name  and  location, 
date  of  latest  proclamation,  and  area  of  each  national  forest  in  the  United 
States,  Alaska,  and  Porto  Rico.  The  grand  total  of  153  national  forests  com- 
lUMses  147.948,085  acres. 

Suggestions  for  forest  planting  in  the  Northeastern  and  Lake  States 
(U.  (S*.  Dcpt.  Ai/r.,  Forest  Serr.  Cire.  100,  pp.  1j,  flg.  1). — Popular  suggestions 
are  given  for  the  reafforestation  of  cut-over  lands,  worn-out  agricultural  lands, 
sand  dunes,  and  barrens,  together  with  the  development  of  watershed  protection 
and  woodlots.  including  brief  cultural  notes  and  species  recommended  for  plant- 
ing. The  suggestions  contained  herein  are  said  to  apply  to  the  New  England 
States.  New  York.  New  Jersey.  Pennsylvania  (except  the  western  portion), 
Michigan.  Wisconsin,  and  eastern  Minnesota. 

Suggestions  for  forest  planting  on  the  semiarid  plains  (['.  *S'.  Dept.  Apr., 
Forest  Serv.  Girc.  99,  pp.  15). — The  suggestions  contained  in  this  circular  are 
intended  to  apply  to  the  western  portions  of  Kansas,  Nebraska,  and  Oklahoma, 
northwestern  Texas,  eastern  Colorado,  and  eastern  New  Mexico,  in  which  region 
the  distribution  of  the  rainfall  is  uneven  and  wide  areas  often  suffer  from  pro- 
longed drought.  Some  general  considerations  are  given  with  regard  to  the 
advisability  of  tree  planting  for  protective  piu'poses,  woodlots.  and  shade  trees, 
together  with  suggestions  as  to  methods  of  planting,  cultivation,  and  care,  and 
a  list  of  trees  recommended  for  planting  in  this  area,  including  the  Russian 
nuill)erry.  Osage  orange,  green  ash.  black  locust,  honey  locust,  cottonwood, 
white  elm,  hackberry,  hardy  catalpa,  boxelder,  red  cedar,  and  several  species 
of  pines. 

Notes  are  also  given  with  regard  to  the  soil  and  climatic  requirements,  gen- 
eral characteristics,  planting  distances,  and  uses  of  the  species  mentioned. 

Beport  of  the  superintendent  of  forestry,  R.  S.  Hosmer  {Rpt.  Bd.  Coiiirs. 
Af/r.  and  Forcstri/  Ilairaii.  3  (1906),  pp.  l.')-66.  maps  .'/). — ^This  is  a  reiK)rt  of  the 
work  of  the  division  of  forestry  for  1900,  and  embraces  a  discussion  of  forest 
reserves,  forest  extension,  and  miscellaneous  forest  work.     The  forest  fire  serv- 
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ice  and  progress  of  forestry  in  the  Territory  are  also  considered,  together  with 
future  plans  and  recommendations  for  the  betterment  of  the  work. 

During  the  year  7  new  forest  reserves  have  been  established,  with  an  aggre- 
gate area  of  126,825  acres,  of  which  G2.425  acres  have  been  actually  set  apart. 
The  total  number  of  forest  reserves  is  now  12,  with  a  combined  area  of  8o7,147 
acres,  of  which  117,532  acres  of  unleased  government  land  has  been  actually  set 
apart. 

Tabular  data  are  given  showing  the  area  of  leased,  unleased,  and  private  for- 
est reserves  in  the  islands  of  Kauai,  Oahu,  Maui,  and  Hawaii,  together  with 
maps  showing  the  location  of  the  12  reserves  established  on  these  islands.  A 
record  is  also  given  of  the  year's  lires  on  the  islands  of  Hawaii,  Oahu,  and 
Kauai. 

The  division  of  forestry  has  undertaken  .3  kinds  of  rubber  experiments.  A 
systematic  trial  of  Ceani  x-ubber  {Mauihot  f/lazioi-ii)  has  been  made  in  various 
localities  throughout  the  territory  to  ascertain  definitely  where  this  species  will 
grow.  The  importation  of  seed  or  seedlings  of  other  rubber-iiroducing  trees, 
together  with  their  propagation  and  distribution,  and  systematic  experiments 
in  tapping  rubber  trees  that  have  reached  sufficient  size  for  this  purpose  are 
also  discussed. 

Progress  report  of  forest  administration  in  the  province  of  eastern 
Bengal  and  Assam  for  the  year  1905-6,  W.  F.  L.  Tottenham  (A'/>^  Forest 
Admin.  East.  Bengal  and  Assam,  19(15-6,  />/>.  ()2,  map  1). — This  is  the  annual 
report  in  regard  to  the  constitution,  management,  protection,  sylviculture,  exploi- 
tation, and  financial  results  of  the  State  forests  of  eastern  Bengal  and  Assam 
for  the  fiscal  year  190.5-G.  All  the  important  phases  of  the  work  are  presented 
in  tabular  form. 

During  the  year  17,200  acres  were  added  to  the  reserve  forests,  making  the 
present  total  area  3,841,820  acres.  The  gross  revenues  amounted  to  1.254,787 
rupees  ($002,297.76)  and  the  expenditures  to  675,863  rupees  (.$.324,414.24). 

There  are  4  rubber  i)lantations  aggregating  2,928  acres  scattered  through  the 
province,  of  wliich  the  most  important  is  at  Charduar,  where  2.746  acres  of  Ficus 
clastica  have  Iteen  planted  out.  The  net  reveiuie  of  the  year  from  the  rubber 
plantations  is  given  as  23,381  rupees  ($11,222.88)  and  the  commercial  value  of 
the  undertaking  appears  to  be  established.  The  text  is  accompanied  with  a  map, 
showing  the  forest  areas  in  this  province. 

Notes  on  western  [Australian]  timbers,  11.  .J.  Dalton  (Af/r.  Gas.  A'.  S. 
Wales,  IS  (nxn),  A^o.  2,  pp.  1^3-1  Jfo,  fig.  i).— A  list  is  given  of  16  kinds  of  tim- 
ber found  in  western  Australia,  with  notes  on  the  uses  of  each. 

The  silva  of  Colorado.  I.  Trees  of  the  pine  family  in  Colorado,  F. 
Ramaley  (inir.  Colo.  Studies,  Jf  (1907),  No.  2,  pp.  109-122,  pi.  1,  fig.  1).— This  is 
the  first  of  a  series  of  papers  to  be  published  with  respect  to  the  trees  and 
shrubs  of  Colorado.  The  present  paper  deals  with  the  pine  family  in  that  State, 
including  the  pines,  spruces,  and  firs.  General  considerations  are  given  with 
regard  to  the  economic  and  other  values  of  forests,  together  with  a  list  of  books 
dealing  with  the  trees  of  Colorado,  and  keys  with  descriptions  of  the  genera  and 
species  of  the  pine  family  in  this  State. 

The  uses  of  beech  wood,  H.  Zolikoffer  (Ann.  GemMoux,  11  (1907),  No. 
5,  pp.  26.'f-279). — An  account  is  given  of  the  mechanical  and  physical  properties 
of  beech  wood,  together  with  its  use  for  railway  ties,  construction  purposes, 
manufacture  of  carriages,  furniture,  etc.,  as  well  as  its  value  for  firewood  and 
the  manufacture  of  charcoal. 

With  reference  to  its  use  for  railway  ties  as  compared  with  oak  the  following 
illustration  is  given:  A  section  of  808  oak  ties  on  the  railroad  between  Paris 
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iuul  Strassburg  was  examined  at  the  eud  of  about  12  years,  during  which  period 
128,000  trains  had  passed  over  them.  Of  the  total  number  of  ties  178,  or  22 
per  cent,  were  found  still  intact,  275,  or  34  per  cent,  were  found  passable,  and 
.".nr),  or  44  per  cent,  wore  found  poor.  On  the  line  between  Paris  and  Miilhouse 
a  section  of  224  Iieecli  ties  was  examined  at  the  end  of  14  years,  during  which 
time  100,000  trains  had  passed  over  them.  Of  the  total  number  of  ties  216  were 
good,  7  passable,  and  one  alone  was  poor.  Beech  ties,  however,  are  liable  to 
split  and  should  be  bolted  at  the  end. 

Production  of  red  cedar  for  pencil  wood,  L.  L.  White  (V.  8.  Dcpt.  Agr.. 
Forest  ticrv.  Circ.  102,  pp.  19). — The  number  of  pencils  manufactured  in  the 
United  States  each  year  is  given  as  something  like  31.5,000,000,  for  the  produc- 
tion of  which  300  tons,  or  20,000  cu.  ft.  of  wood  are  required  daily,  the  greater 
part  of  which  is  red  cedar. 

In  order  to  devise  some  method  by  which  a  future  supply  of  cedar  might  be 
secured  a  study  was  made  in  Florida,  Alabama,  and  Tennessee,  wliere  condi- 
tions are  believed  to  be  typical  for  cedar  production.  This  circular  contains 
the  results  of  these  studies,  in  which  2  species  of  red  cedar  are  dealt  with,  the 
southern  form  {Juniperus  harbadensis)  and  the  northern  from  {J.  virginiana) . 
Among  the  phases  considered  are  the  commercial  range,  silvical  character- 
istics, methods  of  reproduction,  present  logging  methods,  and  future  management. 
Two  systems  of  management  are  discussed :  "  Woodlot  management "  to  meet 
the  needs  of  the  small  timberland  owners,  and  "  management  of  large  holdings  " 
for  the  use  of  pencil  manufacturers  in  the  position  to  grow  their  own  timber. 

The  text  is  accompanied  with  a  planting  plan  and  several  tables  regarding  the 
relation  of  diameter  and  crown  width  to  age,  the  number  of  feet,  total  volume, 
and  percentage  of  heartwood  in  the  used  length,  and  the  clear  length  and 
total  height  at  different  diameters  of  forest-grown  and  open-grown  cedar.  Data 
are  also  given  in  regard  to  the  cost,  yields,  and  financial  returns  of  red  cedar 
jilantations. 

In  order  to  have  a  constant  supply  of  cedar  on  a  60-year  rotation,  it  is  esti- 
mated that  about  225.000  acres  should  be  fully  stocked,  and  it  is  suggested 
that  companies  interested  in  this  work  purchase  large  holdings  of  suitable  cedar 
land  and  manage  the  tract  on  a  basis  of  a  sustained  annual  yield. 

The  Douglas  fir  since  its  introduction  into  Europe  (1828-1906),  J.  Booth 
(AUg.  Forst  u.  Jagd  Ztg.,  83  {1901),  Jan.,  pp.  5-10;  Feb.,  pp.  .',5-50;  Mar., 
pp.  87-93;  Apr.,  pp.  113-118). — This  is  an  historical  account  of  the  cultivation 
of  the  Douglas  fir  in  Europe  from  its  introduction  in  1826  up  to  1006. 

Acacia  niacrocarpa,  with,  respect  to  its  production  of  tannin,  G.  Barrion 
{Bid.  .S'oc.  Eort.  Tunisie,  6  {1907),  lA'o.  25,  pp.  79.  SO). — An  account  is  given  of 
the  Acacia  macrocarpa  which  has  been  cultivated  for  several  years  at  the  Tunis 
experimental  garden.  The  trees  when  pruned  are  used  for  hedges  and  are 
said  to  yield  a  fusiform  fruit  from  6  to  10  cm.  in  length  and  weighing  from  5  to 
10  gm.  when  dried. 

Upon  analyzing  these  fruits,  the  director  of  the  agricultural  chemistry  labora- 
tory found  the  scales,  which  composed  52  per  cent  of  the  fruit,  to  contain  14 
per  cent  of  tannic  acid,  or  practically  the  same  amount  as  is  ol)tained  from  rich 
tamiic  barks.  The  tannin  has  given  satisfactory  results  when  used  on  fresh 
hides  and  is  to  lie  further  tested  by  commercial  leather  manufacturers. 

The  eucalyptus,  A.  Koyeb  {Bill.  8oc.  Hart.  Tiiiiisic,  5  {1906),  No.t.  22,  pp. 
:l07-2in;  23,  pp.  271-277;  6  {1907),  21,,  pp.  52-56;  25,  pp.  95-99).— This  is  a  mon- 
ograph on  the  eucalyptus  tree,  including  a  general  consideration  of  the  genus 
as  a  whole,  botanical  descriptions,  history,  discovery,  and  propagation,  geo- 
graphical distribution,  classification  of  species  according  to  soils  and  climate, 
iiiilK>rtant  uses,   and  acclimatization  in  North  Africa,   together  with   its  uses, 
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properties,  products,  and  defects,  aud  a  description  of  some  of  the  better  species 
growing  in  North  Africa,  including  characteristics,  soil,  climate,  cultivation,  and 
uses. 

The  work  concludes  with  directions  for  the  culture  of  the  eucalyptus,  embrac- 
ing sowing,  nursery  practices,  shading,  hybridizing,  and  selection.  The  author 
is  of  the  opinion  that  the  introduction  and  culture  of  the  eucalyptus  in  Mediter- 
ranean Africa  is  one  of  the  most  remarkable  and  useful  agricultural  experiments 
of  the  past  century. 

Tapping  Funtumia  rubber,  H.  H.  Bell  (Agr.  News  [Barbados],  6  {1907), 
No.  121,  J).  77). — The  writer  gives  an  account  of  the  tapping  of  Funtumia  elastica. 
or  "  Lagos  silk  rubber "  in  the  Budonga  forest  in  Uganda,  Africa,  together 
with  a  description  of  the  ti'eatment  of  the  latex.  The  trees  are  tapped  every 
3  months  on  different  sides  of  the  trunk.  The  average  yield  of  the  latex  at  each 
tapping  is  given  as  about  1  qt.  per  tree,  with  an  annual  average  yield  of  1  lb.  of 
pure  rubber.  The  process  of  coagulation  is  described.  It  is  stated  that  a  con- 
siderable quantity  of  Funtumia  has  been  planted  in  the  West  Indies  in  the  last 
2  or  P>  years.  Rubber  from  this  tree  is  now  selling  in  London  at  5s.  Gd.  per 
pound,  a  price  almost  equaling  that  obtained  for  the  best  Para  rubber. 

The  valuation  of  rubber,  M.  Calmon  {Bol.  Dii:  Agr.  BaJiia,  .9  (1907),  Noft. 
1,  pp.  1-32;  2,  pp.  117-]5-'i). — This  is  a  report  of  the  commissioner  of  agriculture 
and  industry  on  the  production  and  commerci;il  importance  of  rubber,  including 
an  account  of  the  development  of  the  industry  in  all  of  the  important  rubber- 
producing  countries  and  a  large  nmnber  of  statistics  taken  from  various  sources 
with  i-espect  to  the  exploitation,  the  imports  and  exports  of  crude  rubber,  and 
the  commerce  in  articles  made  of  rubber  in  the  various  rubber-consuming 
countries. 

The  open-tank  method  for  the  treatment  of  timber,  C.  G.  Crawford  (TJ.  S. 
Dept.  Agr.,  Forest  Serv.  Circ.  101,  pp.  15,  figs.  Ji). — This  method  of  treating  tim- 
ber was  originated  by  the  Forest  Service  as  a  result  of  experiments  conducted 
to  obtain  some  cheap  and  simple  process  of  wood  preservation  adapted  for  tim- 
ber in  common  use  for  which  the  pressure  methods  are  too  expensive.  In  this 
circular  consideration  is  given  to  the  history,  description,  theory,  aud  methods 
employed  in  the  open-tank  process,  with  its  application  and  limitations.  De- 
scriptions follow  of  the  necessary  apparatus,  together  with  diagrams  of  experi- 
mental tanks  for  treating  fence  posts,  telephone  poles,  and  mine  timbers,  as  well 
as  a  diagram  of  a  small  commercial  plant. 

The  open-tank  method  is  based  upon  the  use  of  an  open  tank,  capable  of  with- 
standing heat,  and  either  equipped  with  steam  coils  or  so  arranged  that  a  fire 
can  be  placed  luiderneath.  Extensive  experiments  by  the  Forest  Service  with 
fence  posts,  telephone  poles,  and  mine  timbers  have  given  satisfactory  results, 
and  it  is  believed  that  any  of  the  preservatives  in  general  use  can  be  applied  by 
the  open-tank  method  for  the  treatment  of  fence  posts,  telephone  poles, .mine 
props,  small  dimension  timber,  cross-ties,  piling,  and  similar  timbers,  provided 
that  the  temperatures  are  properly  controlled. 

DISEASES  OF  PLANTS. 

Report  of  the  biological  division,  F.  L.  Stevens  (North  Carolina  f^ta.  Rpt. 
1905.  pp.  20-29). — A  sununary  is  given  of  the  investigations  carried  on  by  the 
biologist  of  the  station  during  the  period  covered  by  the  report,  the  principal 
observations  being  on  the  disease  of  tobacco  known  as  Granville  wilt.  Among 
the  miscellaneous  notes,  accounts  are  given  of  the  asparagus  rust,  which  has 
become  quite  destructive  in  portions  of  North  Carolina  and  for  which  sulphur 
applications  ai'e  recommended;  the  powdery  mildew  of  the  rose,  to  prevent 
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which  sprayiiifj;  with  potassiiiui  sulphid  is  advised ;  a  disease  of  sweet  potatoes, 
due  to  Fiisariion  sp.,  which  results  in  a  wilt  of  the  plants;  and  a  disease  of 
apples,  to  which  the  name  apple  scurf  is  given.  This  apple  disease  is  of  fungus 
ori.irin,  although  Jhe  species  has  not  been  determined.  It  affects  the  bark,  caus- 
ing the  appearance  well  described  by  the  name  given,  and  the  characteristic 
malformations  have  been  repeatedly  formed  through  inoculation  experiments. 

The  tobacco  wilt  is  said  to  be  the  most  important  of  the  diseases  luider  inves- 
tigation, and  for  its  control  the  author  has  conducted  experiments  in  soil  treat- 
ment as  well  as  in  the  breeding  of  resistant  races.  A  large  number  of  chemical 
substances  were  used  in  attempts  to  destroy  the  fungus  in  the  soil,  without 
results  that  would  be  considered  satisfactory  in  oi-dinary  use.  During  the 
progress  of  these  investigations  the  susceptibility  of  a  considerable  number  of 
plants  to  this  fungus  was  tested,  and  It  was  found  that  Irish  potatoes  and  toma- 
toes were  subject  to  a  disease  which  in  all  appearances  was  like  the  tobacco 
wilt.  Specimens  of  eggplant  and  peppers  were  similarly  affected,  but  the  iden- 
tity of  the  diseases  on  these  plants  with  tobacco  wilt  is  not  fully  established. 
Experiments  with  the  electric  current  for  sterilizing  the  soil  were  undertaken 
without  beneficial  results.  The  most  promising  means  of  overcoming  the  Gran- 
ville tobacco  wilt  is  believed  to  be  in  the  bi'eeding  and  selection  of  resistant 
varieties  or  races.  A  considerable  number  of  these  have  been  experimented 
with  and  marked  differences  in  susceptibility  to  disease  are  noted. 

Notes  on  the  watermelon  wilt,  and  a  brief  account  of  experiments  in  breeding 
by  selection  and  hybridization  for  resistant  varieties  are  given.  These  latter 
experiments  were  in  cooperation  with  the  Bureau  of  Plant  Industry  of  this 
Department. 

The  root-rot  fungus,  :m.  C.  Cooke  {Ganl  Chroii.,  3.  scr.,  J,l  (1007),  A'o.  1067, 
p.  361,  pg.  1). — x\ttention  is  directed  to  a  disease  due  to  Tliiclavia  hasicola, 
which  attacks  indiscriminately  a  great  variety  of  cultivated  plants,  the  account 
being  largely  drawn  from  the  report  of  the  Connecticut  State  Station  for  1906 
(E.  S.  R.,  18,  p.  1138).  According  to  the  author  this  fungus  has  been  reported 
on  peas,  horse-radish,  cyclamen,  lupines,  tobacco,  sainfoin,  senecio,  violets,  aralia, 
and  nemophila.  It  is  shown  that  the  fungus,  which  is  usually  saprophytic. 
l)ecomes  under  favorable  conditions  an  aggressive  parasite. 

Take-all  and  its  control,  G.  II.  Robinson  {Jour.  Dcpt,  Agr.  Victoria,  ,7 
(1!)07),  Xo.  -'i,  pp.  :^53~2')6}. — A  description  is  given  of  the  disease  known  in 
Australia  as  take-all,  which  is  due  to  the  fungus  Ophiobohis  f/rominis.  For  the 
control  of  this  disease  rotation  of  crops,  burning  over  of  badly  affected  stubble, 
early  fallowing,  and  the  substitution  of  crops  not  liable  to  disease  are  recom- 
mended. 

Diseases,  and  injuries  to  beets  in  1906,  R.  Schander  (B1.  Ziickcrriibcnbau, 
l.'f  {1007),  No.  8,  pp.  113-119). — The  sunnner  of  1900  is  said  to  have  been  espe- 
cially favorable  to  plant  diseases  in  West  Prussia,  and  brief  accounts  are  given 
of  the  more  important  fungi  and  insects  observed  as  attacking  beets.  Among 
the  more  important  ones  described  are  the  beet-root  rot  {PJionia  bct(c),  a  dry 
rot,  and  a  rot  due  to  Rhizocfoiiia  violacea,  which  were  especially  destructive. 
Beet  scab  and  the  leaf  spot  caused  by  JJromyces  betcc  were  not  very  prevalent 
and  the  bacterial  black  rot  was  not  observed.  Among  the  more  troublesome 
animal  pests  were  nematodes,  wireworms,  field  mice,  etc.  Suggestions  are 
given  for  the  control  of  all  the  serious  pests. 

The  zonal  beet  scab,  A.  Stift  {Bl.  Zuckcrriibcnbau,  I'f  {1907),  No.  10,  pp. 
lo]-lo3). — A  description  is  given  of  a  form  of  beet  scab  that  from  its  habit  of 
girdling  the  root  is  called  zonal  scab.  This  disease  has  l)een  attrilmted  by 
different  authors  to  various  causes,  one  claiming  that  it  is  caused  b.v  attacks  of 
minute  worms,  species  of  Enchytneidte,  followed  by  Oospora  sp.   (E.  S.  R.,  10, 
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p.  88(i),  and  that  the  sugar  content  of  the  beet  is  diminished  in  direct  propor- 
tion to  the  severity  of  the  attack  of  the  disease. 

After  investigating  this  disease  for  several  years  the  author  failed  to  tind 
any  connection  between  the  dry  weight,  sugar  content,  etc.,  of  beets  and  the 
presence  of  the  disease.  He  also  failed  to  discover  that  the  worms  had  any- 
thing to  do  with  it.  In  regard  to  the  fungus  he  reserves  his  opiuion  until 
furtht'r  study. 

The  selection  of  sugar  cane  cuttings  in  combating  the  red  rot,  E.  .1.  Butler 
(Agr.  Jour.  India,  .2  {l^lfn'),  ^'o.  2,  pp.  193-201,  pis.  3). — An  experiment  in 
selecting  seed  cane  for  the  prevention  of  the  red  rot  of  sugar  cane  caused  by 
the  fungus  Colletotriclinm  falcatum  is  described. 

An  especially  susceptible  variety  of  cane  was  selected  to  test  the  effect  of 
planting  the  red-spotted  and  spot-free  cuttings.  The  efCect  of  planting  diseased 
cuttings  was  so  marked  that  the  author  suggests  the  inspection  of  all  cuttings, 
and.  as  the  fungus  often  does  not  run  through  tlie  whole  cane,  tops  instead  of 
butt  sections  should  be  selected  for  planting.  Experiments  show  that  the 
fungus  does  not  persist  long  in  the  soil,  and  with  the  planting  of  more  resistant 
varieties  and  tlie  examination  of  cuttings  much  of  the  present  loss  would  be 
avoided. 

The  smuts  of  cereals;  their  distribution  and  prevention,  O.  Brefeld.  O. 
Appel,  et  al.  {.JaJirb.  Dciit.  Laudir.  Gcsell,  22  {1901).  Xo.  1,  pp.  75-91). — After 
a  review,  showing  the  status  of  information  regarding  cereal  smuts,  an  account 
is  given  of  various  methods  for  their  control.  These  include  hot  water,  for- 
malin, cojnier  sulphate,  and  other  treatments  of  the  seed,  and  the  efficiency  of 
the  different  methods  in  preventing  smut  as  well  as  the  effect  of  the  different 
treatments  on  the  germination  of  the  seed  are  discussed. 

Notes  on  Ustilago  esculenta,  S.  IIori  (Aiii).  Mt/coJ.,  ■'>  {1901),  No.  2,  pp. 
l.JO-l.j-'i.  pis.  2). — A  description  is  given  of  this  interesting  smut  which  occurs 
on  species  of  Zizania,  the  smutted  grains  of  which  are  said  to  be  considered 
quite  a  delicacy  in  Formosa.  In  describing  the  fungus  comparisons  are  drawn 
between  specimens  obtained  in  Formosa  and  in  Tokio,  the  Formosa  material 
being  much  larger  in  every  way.  On  account  of  the  differences,  the  author 
has  given  an  amended  description  of  the  fungus  and  describes  its  germination, 
distribution,  etc.  The  smutted  plants  are  said  to  retain  their  greenish  color 
for  a  long  time  in  the  autumn  and  as  a  consequence  are  readily  distinguished 
from  the  normal  plants.  The  smutted  shoots  assume  a  long  spindle  shape  and 
remain  within  the  leaf  sheaths  for  a  long  time.  The  leaf  shoots  of  the  Formosa 
specimens  attain  a  length  of  10  to  20  cm.  or  2  to  4  times  larger  than  those 
hitherto  reported. 

Some  diseases  of  cereals  caused  by  Sclerospora  graminicola,  E;  .1.  Butler 
{Mem.  Dcpt.  Aijr.  India,  Bot.  >s'c;-.,  2  {1901).  No.  1,  pp.  2'/.  pis.  5).— A  diseased 
condition  of  pearl  millet  is  described  in  which  the  heads  are  transformed  into 
curious  leafy  proliferations  due  to  the  presence  of  the  above  fungus.  Otlier 
portions  of  the  plant  are  subject  to  attack,  the  mycelium  of  the  fungus  having 
been  found  in  the  stems,  leaves,  and  various  parts  of  the  flower  spike.  Tech- 
nical descriptions  are  given  of  the  various  i)hases  of  the  fungus. 

The  same  organism  is  said  to  attack  Andropogon  sorghum,  causing  a  condition 
known  as  shredding  of  the  leaves.  The  fungus  occurs  in  the  leaves  of  this 
plant,  where  it  destroys  the  parenchyma,  resulting  in  the  torn  condition. 

In  addition  to  the  above,  F>.  granrinicola  occurs  on  Italian  millet  and  teosinte. 
Upon  the  latter  host  plant  only  the  sporangial  stage  has  been  observed. 

The  characters  observed  for  the  fungi  on  all  these  hosts  agree  with  those 
given  for  Sclerospora,  3  species  of  which  are  recognized,  and  the  author  believes 
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that  i>r()hnl)l.v  a  fourth  should  be  iiK-Uided.  I'cronospora  wdiidh.  thus  iuchidintr 
all  tho  Peronosporaceiv  known  to  occur  on  grasses. 

Note  on  the  infection  and  histology  of  two  wheats  immune  to  the  attacks 
of  yellow  rust,  Dorothka  V.  E.  Markyat  (Jour.  Agr.  Sci..  2  {1901),  No.  2,  pp. 
12!i-l,l'^.  pi.  1). — Infection  and  histological  experiments  are  reported  in  which  u 
variety  of  wheat  (American  Club)  and  Einkorn.  a  half-wild  form  of  Triticinn 
iiioiiococciim  i'iilf/are,  were  studied  to  determine  the  infection  by  the  yellow  rust 
(PKCcinia  f/1i(i)ioniin).  For  purposes  of  comparison  a  very  susceptible  variety 
(Michigan  Bronze)  was  used.  Seedlings  of  these  three  varieties  of  wheat  were 
grown  and  when  the  young  plants  were  well  developed  all  were  infected  by 
placing  spore.s  on  the  leaves.  These  were  observed  from  time  to  time  and  the 
infected  material  subjected  to  histological  examination.  In  the  normal  devel- 
opment of  the  fungus  the  germ  tubes  pass  through  the  stomata  into  the  tissues 
beneath  where  haustoria  are  developed  with  considerable  rapidity.  Ordinarily 
numerous  nuclei  are  present  in  the  liyi)hie,  hirge  numbers  of  haustoria  are 
developed,  and  a  healthy  condition  of  the  host  cells  is  maintained  about  the 
developing  fungus.  After  about  10  days  the  small  hypha^  begin  to  mass  them- 
selves beneath  the  epidermis  and  later  pustules  develop. 

In  a  case  of  the  very  resistant  Einkorn,  the  germ  tubes  enter  as  usual  through 
the  stomata,  but  almost  in  the  beginning  the  contents  of  the  hyphse  look  watery 
and  show  very  few  nuclei.  They  appear  to  be  too  feeble  to  send  out  any 
haustoria,  the  host  cells  in  the  vicinity  of  the  fungus  are  shrunken,  and  in  later 
stages  the  leaf  tissue  apppears  a  dead,  shriveled  mass. 

It  appears  that  in  this  innnune  wheat,  although  the  fungus  makes  its  entry  and 
produces  abundant  hyph:e,  yet  sooner  or  later  it  is  starved  to  death  by  the  break- 
ing down  and  death  of  the  host  tissue  in  its  vicinity,  and  as  a  consequence  the 
fungus  is  unable  to  make  further  progress.  The  host  plant,  on  the  other  hand, 
having  checked  the  parasite,  continues  to  flourish  except  for  the  small  dead 
areas  mentioned  above.  With  the  third  species  of  wheat,  which  appears  to  be 
intermediate  between  the  susceptible  Michigan  Bronze  and  the  resistant  Einkorn, 
the  entry  takes  place  through  the  stomata.  The  hypha^  appear  for  a  time 
I)erfectly  healthy  and  some  develop  normal  haustoria,  but  before  long  the  progress 
of  the  parasite  is  checked  and  only  in  occasional  cases  are  spores  produced.  In 
the  ease  of  immune  varieties,  it  appears  that  while  the  fungus  succeeds  in 
making  good  its  entry  and  producing  hypha',  further  progress  is  completely 
checked  by  the  breaking  down  and  death  of  the  host  tissue  accompanied  by  the 
starvation  and  death  of  the  parasite,  as  in  the  Einkorn,  or  else  a  more  protracted 
struggle  takes  place,  as  in  the  American  Club.  In  the  latter  case  the  develop- 
ment proceeds  to  a  farther  point,  but  is  retarded  as  compared  with  a  normul 
case  such  as  described  from  the  Michigan  Bronze. 

The  reason  for  this  innnunity  is  unknown,  but  for  the  present  the  author 
suggests  that  it  is  probably  due  to  the  in-oduction  of  certain  toxins  and  antitoxins 
by  host  or  parasite,  or  both,  which  are  mutually  destructive. 

A  leaf-curl  disease  of  cassava,  A.  Zimmermann  {P/laiizer,  2  {1906),  A'o.  10. 
p.  lJ,o:  ahx.  in  Centhl.  Bali,  [e/c],  2.  AM.,  18  {1907).  No.  10-12,  pp.  366,  367).— 
A  description  is  given  of  a  disease  of  cassava  in  which  the  leaves  become  curled 
and  variously  distorted.  So  far  a  large  number  of  causes  have  been  assigned  to 
this  disease,  but  after  investigating  the  subject  the  author  reports  that  he  is 
unable  to  find  any  fungus  or  animal  i)arasite  in  the  affected  leaves,  and  he 
believes  that  it  is  very  likely  due  to  causes  similar  to  those  i)roducing  the  mosaic 
disease  of  tobacco,  the  infectious  chlorosis  of  mallows,  etc.  Some  varieties  of 
cassava  seem  to  lie  especially  subject  to  it,  and  in  making  plantings  those  that 
are  known  to  be  liable  to  it  should  be  rejected. 
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The  American  gooseberry  mildew  (Jour.  Bd.  A[ir.  [London^,  IJf  (1907), 
No.  2,  PI).  lO.'i-lOG,  pi.  1,  fills.  2). — An  illustrative  description  is  given  of  tlie 
American  gooseberry  mildew  (Sphcrrotheca  Mdrs-urfc).  wbicli  appears  to  be  quite 
destructive  to  gooseberries  and  seems  to  be  spreading  in  different  parts  of  Europe. 
An  account  is  given  of  this  disease  so  that  growers  may  be  able  to  recognize  it 
upon  their  bushes  and  aid  in  repressing  its  distribution. 

Notes  on  some  diseases  of  the  pineapple,  N.  A.  Cobb  (Haicaii.  Forester  and 
Agr.,  Jf  (1907),  No.  5,  pp.  123-1  j^J/,  figs.  9). — The  author  gives  an  account  of  some 
of  the  moi'e  troublesome  diseases  of  the  pineapple  in  Hawaii  and  calls  attention 
to  the  occurrence  of  Thiclaviopsis  ethaceticiis  on  the  pineapple. 

This  fungus,  which  has  been  previously  described  by  the  author  (E.  S.  R., 
IS,  p.  843),  causes  the  well-known  pineapple  disease  of  sugar  cane  as  well  as 
the  most  common  rot  of  pineapi)les  in  Hawaii.  It  is  cliaracterized  on  the 
fi'uit  by  a  blackening  which  usually  begins  at  the  cut  end  of  the  stem  and  spreads 
upward  through  the  core,  ultimately  involving  the  entire  fruit.  This  discolora- 
tion, which  is  dark  at  first,  becomes  sooty  black  when  fully  developed.  The 
fungus  is  described  at  considerable  length,  and  its  dissemination  on  the  pine- 
apple seems  to  be  associated  with  various  insects,  principally  flies.  The  author 
suggests  that  where  tops  are  used  for  planting,  diseased  specimens  should  be 
eliminated  as  far  as  i)ossible.  Additional  precautious  of  dipping  in  fungicides 
will  probably  be  found  advantageous.  Experiments  with  the  treatment  of 
sugar  cane  for  the  prevention  of  this  disease  have  proved  very  efficient,  and  the 
use  of  Bordeaux  mixture  or  tar  upon  the  pineapple  cuttings  is  recommended  as 
a  preventive  treatment. 

Diseases  of  coffee,  G.  Delacroix  {Agr.  Prat.  Pays  Chmids,  7  (1907),  Nos. 
50,  pp.  38't-399;  52,  pp.  26-j^1  ;  53,  pp.  152-165,  pis.  3).— A  description  is  given 
of  some  of  the  better  known  diseases  of  coffee,  the  author  grouping  them 
according  to  whether  they  are  due  to  nonparasitic  or  parasitic  causes.  Among 
the  leaf  diseases  of  coffee  the  principal  one  described  is  that  caused  by  Hcmilcia 
vastutrix. 

Root  diseases  of  tea,  T.  Fetch  (Trap.  Agr.  and  Mag.  Ceylon  Agr.  Soc, 
2S  (,1907),  No.  .'),  pp.  292-296,  pi.  1). — The  author  describes  some  root  diseases 
of  the  tea  plant  which  have  previously  been  referred  to  a  fungus,  Rosellinia 
radiciperda,  but  which  are  now  believed  to  be  due  to  different  fungi.  One  form 
of  the  disease  which  is  said  to  occur  on  tea  plants  growing  at  an  elevation  of 
4,000  ft.  or  more  is  caused  by  the  fungus  Porias  liypohiteritia.  This  fungus 
also  attacks  the  roots  of  Hevea  rubber  and  seems  to  spread  to  the  tea  roots 
from  stumps  of  various  forest  trees.  In  the  lower  districts  a  root  disease  of 
tea  ai)pears  in  which  the  roots  show  black  nodules  from  which  arise  an  under- 
ground mycelium  which  spreads  between  the  wood  and  the  bark  in  white  or  yel- 
lowish fan-shaped  patches.  The  fungus  appears  to  be  an  undescribed  species  of 
Ustilina,  a  brief  description  of  which  is  given.  For  preventing  these  diseases 
the  author  recommends  the  digging  out  and  burning  of  dead  bushes  and  the 
l)nrying  or  burning  of  all  tea  prunings. 

The  downy  mildew  of  grapes  and  its  control,  J.  Capus  (Rer.  Yit.,  27 
(1907);  Nos.  To.'J,  pi).  677-6S0 ;  706.  pp.  70o-70S). — The  author  has  made  a  study 
of  the  downy  mildew  of  grapes  and  its  control,  the  investigations  covering  a 
lieriod  of  5  years. 

The  appearance  of  the  mildew  on  the  vines  was  found  to  be  closely  associated 
with  periods  of  high  temperature,  and  the  period  of  incubation  of  the  various 
invasions  varied  from  7  to  28  days,  depending  upon  the  prevailing  temperature 
conditions.  As  a  rule  the  mildew  was  found  to  be  most  severe  in  its  attacks  on 
the  older  leaves,  the  young  leaves  being  nearly  free  from  the  invasion  of  the 
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funjais.  On  this  account  it  was  found  to  r)e  especially  necessary  to  protect 
the  foliage  with  fungicides  during  the  months  of  August  and  September. 

Experiments  were  conducted  with  different  strengths  of  copper  sulphate  solu- 
tions and  Bordeaux  mixture,  and  it  was  found  that  while  weak  solutions  were 
efficient  in  protectini;  the  leaves  for  a  time  against  the  invasion  of  the  fungus, 
the  period  of  protection  was  nuich  shorter  than  where  stronger  solutions  were 
emiiloyed.  In  a  comparison  of  the  efficiency  of  simple  sohitions  of  copper 
sulphate  a  1  per  cent  solution  upon  the  leaves  remained  protective  for  28  days, 
while  a  2  per  cent  solution  remained  efficient  for  48  days.  A  solution  con- 
taining about  i  of  1  per  cent  copper  sulphate  was  effective  for  only  7  or  8  days. 
In  practice  it  was  found  that  spraying  thoroughly  with  a  2  per  cent  solution 
late  in  July  will  oi'dinarily  protect  vines  against  the  downy  mildew  throughout 
the  remainder  of  the  season. 

The  resistance  of  table  grapes  to  downy  mildew,  K.  Salomon  (Rev.  Vit., 
21  (1907),  Xos.  701.  lip.  576-578;  703,  pp.  630-633). — A  report  is  given  of  inves- 
tigations to  determine  the  relative  susceptibility  of  varieties  of  table  grapes 
to  mildew.  In  all  ISO  varieties,  represented  by  over  800  specimens,  were  ob- 
served during  the  years  1902,  1903,  1904,  and  1905.  The  grapevines  were  all 
in  the  same  field,  were  sprayed  3  times  with  Bordeaux  mixture,  and  were 
subjected  to  similar  conditions  throughout.  In  reporting  upon  these  different 
varieties  the  author  adopted  a  scale  of  resistance,  and  while  some  differences 
were  noted  due  to  slight  attacks  of  the  fungus  on  some  of  the  species,  yet  in 
general  the  relative  resistance  remained  the  same.  The  relative  resistance 
of  the  different  varieties  is  shown  in  tabular  form. 

A  new  treatment  for  downy  mildew,  E.  Chuard  (Chroii.  Ar/r.  Vatifl,  20 
tino7).  .A'o.  9.  pp.  ISI-ISS). — In  reporting  upon  experiments  for  the  control  of 
the  downy  mildew  of  grapes,  the  author  gives  an  account  of  the  use  of  a  new 
fungicide  which  he  claims  has  proved  very  efficient.  This  fungicide  is  made  by 
dissolving  200  gm.  of  copper  oxychlorid  in  a  hectoliter  of  water,  with  which 
the  vines  were  given  5  applications.  The  copper  oxychlorid  is  said  to  be  an 
intermediate  product  in  the  manufacture  of  copper  sulphate  and  consists  of  a 
ciimbination  of  chlorate  and  oxid  of  copper.  This  fungicide  does  not  appear  to 
injure  the  foliage  even  when  used  in  very  strong  solutions.  It  is  sufficiently 
notic("al)lo  when  sprayed  ui)on  foliage  and  appears  to  be  exceedingly  adhesive. 

A  disease  of  larch  trees  in  Jura,  L.  Mangin  and  P.  Hariot  (BiiI.  Trimest. 
Soc:  Mijcol.  France,  23  (1907),  No.  1,  pp.  53-68,  figs.  9).— A  description  is  given 
of  a  disease  of  larch  trees  which  is  characterized  by  the  orange-red  color 
assumed  by  the  leaves  of  diseased  trees.  These,  standing  out  against  the  uni- 
form green  color  of  the  other  trees,  make  them  very  conspicuous  objects.  This 
disease  has  been  attributed  to  the  fungus  Hypoderma  iierviscginnn,  but  the 
authors  have  found  a  number  of  species  of  fungi  attacking  the  foliage,  the  more 
impdrtant  of  which  ai*e  noted  in  a  preliminary  account  (E.  S.  K..  18,  p.  G-IO). 
In  addition  to  these  fungi  a  number  of  others  seem  to  occur  quite  uniformly 
upon  the  leaves,  so  that  the  authors  are  unable  to  decide  what  particular 
organisms  are  the  cause  of  the  disease.  It  is  believed,  however,  that  Rhizosplwra 
ubKlin.  is  one  of  the  most  prominent  in  causing  the  trouble. 

A  disease  of  maple  trees,  F.  von  IIohnel  (O.stcrr.  Bot.  Ztschr..  57  (1907). 
No.  5.  pp.  177-181). — A  disease  of  the  maple,  Acer  campestre,  is  described  which 
is  attributed  to  the  fungus  PoljiponiK  rndlaiust.  The  author  points  out  resem- 
Idances  l)otween  this  fungus  and  a  number  of  other  allied  species  and  gives  a 
technical  description  of  it. 

The  leaf  blotch  of  maples  (.lour.  Bd.  A;/r.  ILondon].  1 ',  (1907),  No.  2,  pp. 
106,   107.  pf/.   /).— Descriptive  accounts  are  given  of  two  forms  of  leaf  blotch 
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occurring  on  different  species  of  maple,  the  fungi  causing  tbem  being  Rhytisma 
acerimon  and  R.  punctatum.  As  a  lueaus  of  preventing  the  spread  of  this  dis- 
ease it  is  recommended  that  the  dead  leaves  lying  ui)on  the  ground  be  collected 
and  burned,  as  the  fungus  passes  the  winter  upon  them. 

A  pine  disease  (Jour.  Bd.  Ag.  [London],  l.'t  {11)01),  So.  S,  pp.  164-166). — It  is 
stated  that  diseased  shoots  of  pine  have  been  sent  to  Kew  from  time  to  time, 
but  until  March,  1906,  no  definite  statement  could  be  given  as  to  the  primary 
cause  of  the  disease  by  reason  of  the  failure  to  secure  the  development  of  the 
fungus. 

The  disease  is  confined  to  the  terminal  shoots  and  may  be  recognized  by  the 
yellowing  and  subsequent  shedding  of  the  leaves,  followed  by  the  death  of  the 
shoots,  which  die  back  for  a  distance  of  6  to  10  in.  These  dead  shoots  are 
persistent  and  furnish  centers  for  infection  of  other  shoots.  An  investigation 
of  the  host  plant  showed  that  the  injury  was  due  to  the  fungus  Diplodia  pinea. 
a  wound  parasite. 

Inoculation  experiments  demonstrated  that  within  2  months  after  infection 
the  leaves  become  yellow  and  at  the  expiration  of  4  months  the  leaves  have 
fallen  and  the  shoot  is  dead.  These  experiments  were  carried  on  with  .3-year- 
old  plants  of  white  pine.  Scotch  pine,  spruce,  silver  fir.  and  larch,  by  placing 
the  spores  on  the  young  shoots,  but  positive  results  were  obtained  only  in  the 
case  of  the  2  species  of  pine. 

Although  the  fungus  is  quite  destructive,  its  entry  to  the  host  was  found  to 
depend  on  the  presence  of  some  previous  wound  and  it  is  probably  associated 
with  some  insect,  but  as  yet  this  point  has  not  been  settled. 

In  the  case  of  nursery  stock  and  young  trees  the  author  recommends  the 
removal  of  all  dead  shoots  to  prevent  the  further  spread  of  the  fungus. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

Outlines  of  zoology  for  foresters,  A.  .Jacobi  {(Jrtindriss  dcr  Zoologic  fiir 
Forstleutr.  Tiibingen:  H.  Lauppsclien,  1906,  pp.  XI +263,  figs.  HI).— The  pres- 
ent volume  is  intended  as  a  supplement  to  T.  Lorey's  Handbook  of  Forestry, 
as  it  is  believetl  that  in  the  latter  volume  the  subject  of  forest  zoology  was  not 
considered  at  sufficient  length  for  the  purposes  of  the  practical  forester.  In 
this  supi)lementary  volume,  therefore,  a  general  account  is  given  of  gross  and 
microscopic  anatomy  of  animals.  The  greater  part  of  the  volume  is  occupied 
with  a  systematic  account  of  the  various  groups  of  animals  which  are  of 
economif  imix>rtance  to  the  forester. 

Destruction  of  deer  by  the  northern  timber  wolf,  V.  Bailey  {U.  8.  Dept. 
Agr.,  Bur.  Biol.  Survey  Cue.  58,  pp.  2). — In  northern  Michigan,  Wisconsin,  and 
Minnesota  it  is  reported  that  deer  are  killed  in  considerable  numbers  in  the 
deep  snow  of  winter  by  timber  wolves.  In  this  section  of  the  country  the 
breeding  season  for  the  wolves  appears  to  be  later  than  in  the  Rocky  Moimtains. 
Wolves  may  be  destroyed  by  locating  the  dens  aud  killing  the  puppies,  or  by 
the  use  of  traps. 

Game  protection  in  Florida,  R.  W.  Williams.  Jr.  (U.  8.  Dept.  Agr..  Bur. 
Biol  Hiirvey  Circ.  59,  pp.  11,  fig.  1). — The  essential  facts  in  the  history  of 
legislation  regarding  game  protection  in  Florida  are  presented,  together  with 
a  list  of  the  game  laws  of  that  State.  The  author  also  takes  occasion  to  dis- 
cuss the  present  status  of  game  protection  in  Florida  and  the  functions  of  game 
commissioners. 

Notes  on  the  Sabi  game  reserve,  J.  S.  Hamilton  {Transvaal  Agr.  .Jour.,  5 
{1901),  yo.  19,  pp.  603-611,  pi.  1). — The  Sabi  game  reserve  was  established  in 
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tbe  Transvaal  in  1S9S  and  has  been  found  to  serve  excellently  well  the  purposes 
for  which  it  was  set  aside.  The  animals  which  are  protected  in  this  reserve 
are  not  found  in  the  United  States,  but  the  author  calls  attention  to  the  fact 
that  the  conditions  in  South  Africa  and  the  United  States  are  essentiallj"  the 
same  in  that  a  number  of  the  most  interesting  and  most  valuable  native  animals 
are  apparently  doomed  to  extinction  unless  given  the  protection  of  a  reserve. 

Methods  of  destroying  rats,  D.  E.  Lantz  (f.  S.  Dcpt.  Agr.,  Farmers'  Bui. 
297.  pi>.  <S.  fig.  1 ) . — The  common  brown  rat  is  considered  the  most  injurious 
mammal  in  the  country.  It  may  be  combated  by  poisoning  with  barium  car- 
bonate, stiTchnin,  arsenic,  or  phosphorus;  trapping,  especially  with  some  form 
of  guillotine  trap;  the  use  of  ferrets  and  dogs:  fumigation  with  carbon  bisul- 
phid  in  burrows ;  and  by  the  general  adoption  of  rat-proof  construction  of 
buildings,  which  may  be  accomplished  by  the  use  of  cement. 

Means  of  destroying  rats,  mice,  and  snails,  H.  Raebigeb  (Jahrlj.  Dent. 
Laiidir.  GesclL,  22  (if'"7),  Xo.  1.  pp.  10'i-l.3(i). — The  common  methods  for  the 
destruction  of  rats  and  mice  include  the  use  of  traps,  poisons,  and  bacterial 
cultures.  In  the  author's  experience,  traps  and  poisons  have  given  less  satis- 
factory results  than  bacterial  virus,  particularly  a  form  of  virus  which  has 
been  extensively  used  by  the  German  Agricultural  Society.  In  some  instances, 
this  does  not  cause  an  infection,  but  the  author  believes  that  rats  and  mice 
vary  greatly  in  their  resisting  power. 

In  combating  snails  and  slugs,  the  author  recommends  sprinkling  dry  pow- 
dered lime  on  plants  so  that  snails  will  come  in  contact  with  it.  The  lime  dust 
sets  up  a  fatal  irritation  on  the  integument  of  snails. 

The  occurrence  of  field  mice  and  means  of  combating  them,  X.  Hiltneb 
{Prakt.  BI.  Pflaiizciihaii  ii.  Schiitz.  ii.  ser.,  J  (1901).  Xo.  ■'>.  pp.  -50,  51). — Brief 
notes  are  given  on  the  injuries  which  may  be  produced  by  field  mice  and  on  the 
distribution  of  virus  for  causing  infection  among  these  pests. 

The  protection  of  our  native  birds,  T.  H.  Moxtgomery.  .Jr.  {BitJ.  Uitir. 
Texas.  .S'c/.  Ser.  Xo.  S.  pp.  30). — The  author  presents  a  series  of  arguments  in 
favor  of  bird  protection  and  gives  data  regarding  the  destruction  of  birds  for 
food  and  millinery  purposes  and  on  the  means  of  bird  protection. 

Bird  protection,  H.  von  Berlepsch  {.Jalirh.  Dent.  Laiidir.  Gesell..  22  (1901), 
\().  1.  pp.  l.iO-l.il,  figs.  20). — Descriptions  are  given  of  a  large  number  of  devices 
for  feeding  birds  and  for  use  in  nesting. 

Injurious  birds,  Kxotek  (yatunc.  Ztsehr.  Land  u.  Forsfir..  .J  (1901).  Xo.  G. 
pp.  21.3-2SO.  figs.  .i). — Particidar  attention  was  directed  to  the  attacks  of  mag- 
pies, jays,  arid  various  species  of  crows  on  corn.  Illustrations  are  also  given  of 
the  injury  to  the  foliage  of  coniferous  trees  from  various  wild  species  of  grouse. 

Index-catalogue  of  medical  and  veterinary  zoology.  C.  W.  Stiles  and 
A.  Hassall  (V.  H.  Dept.  Agr..  Bur.  Auim.  Indus.  Bui.  39.  pt.  IS.  pp.  130.i-l.39S).— 
This  part  of  the  bulletin  contains  the  names  of  authors  arranged  alphabetically 
from  Martins  to  Mitrofanow. 

The  use  of  glass  vessels  in  the  study  of  the  relations  between  insects  and 
flowers.  V.  I'lateat  (Acad.  Roy.  Belg..  Bui.  CI.  Sci..  1906.  Xo.  12.  pp.  7-}i- 
llj.  figs.  2). — In  the  author's  experience  it  appears  that  the  color  of  tlowers 
is  not  as  important  a  source  of  attraction  to  insects  as  has  usually  been  assumed. 
Other  factors  are  observed  to  exercise  more  influence  in  determining  the  flight 
of  insects  in  visiting  flowers. 

Fourth  annual  report  of  the  State  entomologist  of  Montana.  R.  A.  Cooley 
(Montana  Sfa.  Bui.  (i.'i.  }tp.  .hi-)-')). — Brief  notes  are  given  on  the  cutworms  in 
winter  wheat  fields,  the  sugar-beet  webworm,  codling  moth,  cabbage  plutella, 
currant  spanworm,  rose  slug,  spotted  blister  beetle,  grasshoppers,  cabbage 
aphis,  etc, 
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Tlie  monthly  bulletin  of  the  division  of  zoology,  H.  A.  Surface  {Penn. 
Dept.  Ayr.,  Mo.  Bui.  Div.  Zool,  4  (IfJOli).  Xos.  11.  pp.  385-U^;  12,  pp.  415-^50, 
pis.  6). — Notes  are  given  ou  methods  of  destroying  the  cabbage  root-worm  and 
San  Jose  scale.  Remedies  are  also  suggested  for  use  in  controlling  codling  moth, 
cutworm,  tent  caterpillars,  etc. 

On  some  injurious  insects  in  1906,  R.  S.  Macdougatl  {Trans.  Highland  and 
Agr.  Soc.  Scot.,  .5.  ser..  19  il!)07),  pp.  173-1S8). — Lampronia  ruhlcUa  on  raspber- 
ries may  be  best  combated  by  cutting  off  and  burning  infested  shoots.  Rasp- 
berr.v  weevils  are  partly  controlled  by  tbe  cautious  use  of  boiling  water  about 
the  canes.  Protection  may  be  afforded  strawberries  against  the  attacli  of  ground 
beetles  by  the  use  of  baited  traps  at  night. 

In  insecticide  work  against  tbe  currant  gall  mite  the  best  results  were  oljtained 
from  dusting  infested  plants  with  a  mixture  of  lime  and  sulphur.  The  author 
found  that  grain  weevils  would  remain  alive  for  from  8  to  14  months  in  small 
tubes  partly  filled  with  wheat. 

The  natural  history  of  Tapinostola  musculosa,  S.  Mokrzecki  (Ztschr.  Wiss. 
InsektenbioL,  3  (1907).  Jo.s.  2,  pp.  50-53;  3.  pp.  87-92,  figs.  6).— The  caterpillar 
of  this  moth  attacks  the  stems  of  wheat,  barley,  rye,  and  other  cereals,  causing 
at  times  serious  losses.  The  insect  passes  the  winter  in  the  egg  stage,  and  since 
the  eggs  are  deposited  on  stubble  and  volunteer  grass  and  other  plants  in  grain 
fields,  obvious  remedies  are  to  burn  the  stubble  after  harvest  or  to  plow  the 
ground  deeply-. 

A  fight  with  climbing  cutworms  (Leucania  unipuncta),  W.  W.  Froggatt 
(Agr.  Gaz.  \.  S.  Wales.  18  (1907).  Xo.  3.  pp.  2(15-268). — A  description  is  given 
of  a  serious  outbreak  of  army  worms  in  which  good  success  was  had  from  the 
use  of  poisoned  bait  composed  of  bran  and  I'aris  green. 

The  periodical  cicada  in  1907,  C  L.  ;Marlatt  (T\  S.  Dept.  Agr..  Bur.  Ent. 
Circ.  89,  pp.  Jf,  figs.  3). — This  circular  is  published  for  the  purpose  of  eliciting 
information  concerning  the  brood  of  periodical  cicada  which  appeared  in  May 
and  June  of  this  year  throughout  the  southern  States,  east  of  Texas,  except 
Florida,  and  northward  as  far  as  Iowa  and  Illinois. 

The  use  of  cloth  barriers  and  hopperdozers  in  combating  locusts,  E. 
DE  B.\x6  (Com.  Par.  Agr.  f.l/c.r/co],  Cirr.  5G.  jiji.  9.  pis.  8). — A  description  of 
methods  adopted  in  combating  the  locust  plague  in  Hungary.  In  this  campaign 
barriers  were  constructed  of  cloth  and  the  locusts  were  gradually  driven  into 
partly  enclosed  spaces  in  which  they  were  easily  captured.  An  account  is  also 
given  of  various  forms  of  hopperdozers  used  for  the  same  purpose. 

Some  insects  injurious  to  truck  crops.  The  asparagus  miner.  Notes 
on  the  asparagus  beetles,  F.  H.  Chitte.nde.n"  (  T  .  S.  Dept.  Agr.,  Bur.  Ent.  Bui. 
66,  pt.  1.  pp.  10.  figs.  2). — Agromgza  simplex  has  been  known  as  causing  injury 
to  asparagus  since  ISOO.  It  is  distributed  from  New  England  to  Tennessee. 
Notes  are  given  ou  its  habits  and  life  history.  The  larvse  live  under  the  epi- 
dermis of  the  stems.  In  controlling  this  insect  it  is  recommended  that  a  few 
volunteer  asparagus  plants  be  allowed  to  grow  as  a  trap  crop  in  the  spring  and 
that  these  be  later  destroyed.  It  would  also  be  well  to  pull  up  and  destroy 
infested  plants  in  old  asparagus  beds  in  order  to  accomplish  the  destruction  of 
the  second  brood  of  flies. 

Some  insects  injurious  to  truck  crops.  The  water-cress  sowbug.  The 
water-cress  leaf-beetle,  F.  II.  Chittenden  (  r.  ,S'.  l)(pt.  Agr..  Bur.  Ent.  Bui. 
G6,  pt.  2,  pp.  9-20.  figs.  3). — An  aquatic  sowbug,  belonging  to  the  species  Manca- 
sellus  brachyurus,  is  reported  as  causing  great  injury  to  water-cress  in  A'ir- 
ginia.  West  Virginia,  and  Pennsylvania.  According  to  some  of  the  corre- 
spondents of  the  Bureau  it  is  practically  impossible  to  control  this  pest  by  means 
of  insecticides  alone.    The  best  results  are  obtained  by  constructing  the  beds 


ECONOMR'    ZOOLOGY — -ENTOMOLOGY.  159 

in  which  the  water-cress  is  grown  with  a  trough  running  through  the  central 
lowest  point  at  such  a  grade  that  the  water  can  be  drained  off  at  will.  The 
sowbugs  follow  the  receding  water,  and  when  they  are  all  in  the  trough  they 
may  be  destroyed  by  the  liberal  use  of  sulphate  of  copper.  It  is  possible  that 
carp  and  other  fish  may  also  be  of  service  in  destroying  this  ytest. 

The  water-cress  leaf  beetle  {Flurdoii  (mifjinosa)  was  reported  as  injuring 
water-cress  in  Pennsylvania  in  11)03.  The  beetle  is  described  in  its  various 
stages  and  notes  are  given  on  its  Jife  history.  Some  benefit  is  derived  by  the 
application  of  I'aris  green  to  infested  water-cress,  but  this  should  not  be  done 
later  than  1  week  l)efore  the  cress  is  picked.  Better  results  are  reported  from 
grinving  water-cress  in  running  water  which  carries  the  beetles  away. 

Biological  notes  on  the  Colorado  potato  beetle,  with  technical  descrip- 
tion of  its  stages,  A.  A.  (Jirault  and  A.  II.  Hosenfeld  (PkijcJic.  / '/  (1907), 
Xo.  S.  pp.  .i')-'>7). — Oitportunity  was  had  to  study  the  various  stages  in  the  life 
history  of  the  Colorado  jjotato  beetle  at  Myrtle,  Georgia.  The  insect  is 
described  in  all  its  stages  and  notes  are  given  on  the  duration  of  these  stages 
and  the  external  appearance  of  the  insect  as  observed  in  the  Southern  States. 

The  Colorado  potato  beetle,  F.  H.  Chittenden  (U.  «s'.  Dcpt.  A(/r..  Bur.  Ent. 
Cite.  87,  pp.  15,  figs.  6). — In  the  gradual  spread  of  this  insect  its  attacks  upon 
liotatoes  become  so  severe  in  localities  where  it  is  little  known  that  informa- 
tion regarding  its  life  history  and  methods  of  combating  it  seems  to  be  required. 
The  beetle  is  believed  to  have  originated  in  Colorado  and  after  having  traveled 
to  the  Atlantic  Coast  has  been  spreading  northward  and  southward,  although 
climatic  conditions  are  not  always  favorable.  Its  spread  eastward  was  more 
rapid  than  its  present  extension  southward.  It  has  not  been  able  to  cross  the 
Rocky  ^lountains. 

Notes  are  given  on  its  habits,  life  history,  food  plants,  and  natural  enemies. 
The  methods  of  control  suggested  by  the  author  include  jarring,  brushing,  fall 
plowing,  the  eradication  of  wild  weeds  upon  which  the  beetles  feed,  and  the 
use  of  arsenicals,  including  Paris  green  applied  dry  or  in  water  or  Bordeaux 
mixture,  arsenate  of  lead,  and  other  arsenicals.  Preference  is  given  to  arsenate 
of  lead. 

Combating  grapevine  flea  beetle,  Fonzes-Diacon  (Prog.  Agr.  ct  Vit.  (Ed. 
VEnt),  28  (1907),  No.  20,  pp.  ,')82-o8.j) . — A  formula  has  been  proposed  for  the 
preparation. of  an  insecticide  to  destroy  grapevine  flea  beetles,  which  calls  for' 
500  gm.  anhydrous  arsenate  of  soda  and  225  gm.  of  lime  per  100  liters  of 
water.  The  author  calls  attention  to  the  fact  that  the  insecticide  resulting  from 
the  chemical  action  of  these  constituents  varies  considerably  in  composition 
and  that  some  arsenate  of  soda  may  remain  unchanged,  although  it  has  been 
claimed  that  the  effective  element  of  the  insecticide  was  the  arsenate  of  lime. 

Insects  affecting  fruit  trees,  C.  J.  S.  Bethune  (Ontario  Dcpt.  Agr.  Bui.  l.')S, 
I'P.  .i(j,  pgx.  .'i). — A  popular  presentation  is  made  of  the  important  facts  relat- 
ing to  insect  pests  of  the  apple,  pear,  plum,  cherry,  peach,  and  gi-ape.  Formulas 
are  also  given  for  the  preparation  of  lime-suli)hur  wash,  kerosene  emulsion. 
Paris  green  and  Bordeaux  mixture,  and  other  insecticides. 

Xyleborus  xylographus  as  an  orchard  pest,  O.  E.  Bremneb  (Caiiad.  Ent., 
39  (1907),  No.  6,  pp.  195,  196). — This  species  of  ambrosia  beetle  is  commonly 
reported  as  attacking  only  those  ti'ees  which  are  already  dead  or  dying  as  a 
result  of  some  disease  or  insect  injury.  The  author  observed  primary  attacks 
of  the  pest,  however,  upon  healthy  peach  and  i)lum  trees.  Galleries  containing 
the  insect  in  all  stages  of  development  were  found  from  early  spring  until  fall. 
Apparently  the  beetles  enter  'the  tree  from  the  north  and  east  sides  and  ordi- 
narily not  more  than  0  ft.  from  the  ground. 
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Kerosene  remedy  and  the  fruit  fly,  G.  Compeke  {Jour.  Dept.  Agr.  West. 
Aust.,  1')  (1907),  yo.  .'/,  /*/).  ;?-'/.'/,  2Jt5,  pi.  1). — A  self-feeding  kerosene  trap  has 
been  devised  which  seems  to  have  been  quite  effective  in  catching  the  fruit  fly. 
According  to  the  author's  experience  the  odor  of  Icerosene  attracts  this  insect. 

Combating  codling  moth  with  arsenicals,  J.  Barsacq  {Jardin,  21  {1901), 
No.  .'iS.'i,  pp.  12'i-]2G,  fif/x.  2). — Mixtures  of  Paris  green.  lime,  and  flour  in  water 
were  used  in  spraying  to  comljat  the  codling  moth.  It  is  considered  that  the 
first  application  should  be  made  while  the  calyx  is  still  open  and  that  this 
should  be  immediately  repeated  if  followed  by  a  rain  storm.  In  these  experi- 
ments control  trees  showed  14.45  per  cent  of  infested  fruit,  while  trees  sprayed 
with  the  Paris  green  bore  only  7.46  per  cent  of  wormy  apples.  Arsenate  of  lead 
in  Bordeaux  mixture  gave  still  better  results,  the  percentage  of  infestation 
being  2.15. 

The  terrapin  scale,  J.  G.  Sanders  (V.  S.  Dept.  Agr.,  Bur.  Ent.  Circ.  SS,  pp.  Jf, 
figs.  3). — A  detailed  description  is  given  of  EuJecnniuin  nigrofasciatiim  with 
notes  on  its  food  plants  and  natural  enemies.  This  pest  affects  chiefly  peach 
trees.  It  can  not  be  satisfactorily  controlled  with  the  lime-sulphur  wash,  but 
kerosene  enuilsion  gives  good  results. 

Notes  on  Chermes,  Borner  {Mitt  K.  Biol.  Anst.  Lavcl  ii.  Forstw.,  2  {1907), 
No.  J/,  pp.  ').'i-60,  figs.  ,?).— The  various  stages  in  the  life  cycle  of  Chermes 
strohilohiiis  and  C.  (iJ)irtis  are  presented. 

The  history  of  certain  insect  pests  of  the  olive,  A.  Berlese  {Redia,  J/. 
{1907),  No.  1,  pp.  1-180,  pis.  ,3,  figs.  (10). — A  detailed  report  is  made  on  the 
Avork  of  the  Royal  Agricultural  P]ntoniological  Station  at  Florence  on  olive 
insects,  particularly  olive  fly,  Lasioptera  bcrlesiana.  Lccanimn  olar,  PhUippia 
olc(C,  etc.  The  author  calls  attention  to  the  great  variation  in  the  numbers  of 
these  insect  pests  which  appear  from  year  to  year.  This  variation  appears  to 
be  due  largely  to  the  relative  prevalence  of  their  natural  enemies,  particularly 
parasites  and  predaceous  insects.  In  combating  the  olive  fly  it  is  stated  that 
excellent  results  have  been  obtained  for  a  number  of  years  from  the  use  of  a 
mixture  containing  G5  parts  of  molasses,  81  parts  of  honey,  2  parts  of  glycerin, 
and  2  parts  of  arsenlte  of  soda. 

Combating  the  olive  fly,  J.  Aguet  {CoUivHtorc,  53  {1907),  No.  19,  pp.  586- 
590). — In  the  author's  opinion  too  little  attention  has  been  given  to  the  natural 
enemies  of  the  olive  fly  in  the  systems  of  artificial  treatments  which  have  been 
devised  for  its  control. 

Insects  affecting  park  and  woodland  trees,  E.  P.  Felt  {N.  Y.  State  Miis. 
Mem.  8,  vols.  1,  pp.  l-3S2+a33.3-aJf59 ;  2,  pp.  333-877,  pis.  70,  figs.  223).— For  a 
number  of  years  the  author  and  his  assistants  have  beeii  working  on  a  compre- 
hensive account  of  the  insects  of  forest  and  shade  trees.  The  present  work  is 
the  most  elaborate  on  the  subject  which  has  appeared  in  the  United  States 
since  the  fifth  report  of  the  United  States  Entomological  Commission,  by  Doctor 
Packard.     Both  volumes  are  elaborately  illustrated. 

The  subject  material  includes  a  general  account  of  the  biology  of  insects  and 
the  means  of  preventing  their  attacks  and  detailed  economic  discussions  of  all 
of  the  more  important  insects  of  forest  and  shade  trees.  These  are  classified 
primarily  into  borers,  leaf  feeders,  and  sucking  insects,  and  again  into  the  ene- 
mies of  deciduous  trees  and  coniferous  trees.  Bibliographical  notes  are  given 
throughout  the  text,  and  a  supplemental  bibliography  on  forest  insects  is 
appended  to  volume  2  (pp.  701-755). 

Wood  wasps,  U.  S.  Macdougall  {.Jour.  Bd.  Agr.  [London],  IJ/  {1907),  No.  2, 
pp.  98-lOJh  figs.  .'f). — The  habits  and  life  history  of  the  genera  Sirex  and  Xiphy- 
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dria  are  briefly  outlined.  If  tlu>st>  iiiset-ts  cause  serious  injuries  to  trees,  their 
attat'lcs  may  "be  partly  prevented  by  removing  and  destroying  or  utilizing  all 
<liseased  trees  and  fallen  trunks  and  branches. 

Occurrence  of  a  sport  in  Melasoma  scripta  and  its  behavior  in  heredity, 
Isabel  McCracken  (Jour.  H.ipt.  ZooL,  4  {1901),  No.  2,  pp.  221-23S,  pi.  i).— The 
Cottonwood  leaf  beetle  has  long  been  known  to  occur  under  a  variety  of  color 
patterns.  The  frequent  occurrence  of  pure  black  individuals  indicates  that  this 
is  a  natural  type  of  the  species.  This  type  does  not  adhere  to  Mendelian  prin- 
riples  in  inheritance,  but  behaves  as  a  Mendelian  recessive  in  first  crosses. 

The  white-pine  weevil,  A.  D.  Hopkins  (U.  *S'.  Dcpt.  Agr.,  Bur.  Ent.  Circ.  90, 
pp.  8,  figs.  6). — The  adults  of  Pissodes  strobi  appear  in  early  May  and  feed  upon 
the  bark  of  the  terminal  shoots  of  white  pine,  later  laying  their  eggs  in  the  same 
situation.  The  adults  are  active  for  about  2  weeks.  The  white  pine  is  the 
chief  host  plant,  but  cultivated  spruces,  jack  pine,  and  other  species  of  pine  are 
sometimes  attacked.  The  beetle  is  distributed  from  North  Carolina  to  New 
Brunswick  and  westward  to  Wisconsin.  Infested  trees  may  be  recognized  by 
the  abnormal  development  of  the  terminal  shoots.  The  beetle  does  not  breed 
in  the  bark  of  stumps.  The  method  of  treatment  recommended  by  the  author 
consists  in  collecting  infested  terminal  shoots  during  the  first  half  of  July  and 
l)lacing  them  in  barrels  covered  with  screens  so  that  the  parasites  may  escape, 
after  which  the  beetles  are  to  be  destroyed. 

Some  household  pests,  J.  B.  Smith  {New  Jersey  ^^tas.  Bid.  203,  pp.  .'/7,  figs. 
,'l). — Practical  notes  and  suggestions  are  given  regarding  the  occurrence  and 
means  of  combating  the  more  important  household  insect  pests,  including 
roaches,  ants,  carpet  beetles,  moths,  bedbugs,  fleas,  lice,  flies,  meal  worms,  larder 
beetles,  white  ants,  powder-post  beetles,  centipedes,  drug  and  cigar  beetles,  fish 
moth,  and  book  lice.  In  the  case  of  each  one  of  these  pests,  notes  are  given  on 
the  life  history  of  the  insect  and  on  the  methods  which  have  given  best  results 
in  the  hands  of  the  author  and  other  investigators.  Suggestions  are  also  made 
regai'ding  general  methods  for  the  destruction  of  household  insects,  particularly 
by  fumigation  with  sulphur  and  hydrocyanic-acid  gas. 

Second  report  upon  the  horseflies  of  Louisiana,  J.  S.  Hine  {Louisiana  Stas. 
Bui.  .93,  pp.  39,  figs.  3"!). — The  purpose  of  the  investigations  reported  in  this 
bulletin  was  to  obtain  knowledge  of  the  life  history  of  horseflies  which  would 
serve  as  a  basis  for  the  fornuilation  of  practical  rules  for  controlling  these  pests. 

Horseflies  appear  to  prefer  swampy  or  wooded  areas.  One  parasite  was 
found  attacking  the  eggs  of  Tabanus.  Monedula  Carolina  is  reported  as  prey- 
ing upon  horseflies.  Analytical  keys  are  presented  for  the  identification  of  the 
Tabanidse  of  the  United  States  and  the  species  of  Chrysops  and  Tabanus  found 
in  Louisiana.  Each  species  is  described  with  notes  on  its  habits  and  life 
history. 

Two  little-known  ticks  of  the  Transvaal,  C.  W.  Howard  {Transvaal  Agr. 
Jour.,  5  {1907),  No.  19,  pp.  581-584,  pis.  2). — An  account  is  presented  of  the 
biologj'  and' economic  relations  of  Argas  persicus  and  Ornithodoros  savignyl 
cwcus,  the  first  species  attacking  fowls  and  the  second  being  parasitic  on  man 
and  other  animals. 

The  fowl  tick  is  very  conmion  throughout  South  Africa  and  is  also  widely 
distributed  in  other  parts  of  the  world.  It  is  found  on  all  kinds  of  domestic 
fowl,  including  also  ostriches  and  canaries.  O.  savignyl  caucus,  known  by  the 
common  name  of  tampan,  resembles  the  fowl  tick  but  is  considerably  larger. 
It  occurs  in  the  dry  and  warm  parts  of  South  Africa  and  in  some  localities  is  a 
serious  pest  of  man  and  domestic  animals,  particularly  cattle  and  horses. 
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Sarcophaga  caridei,  a  new  species  of  fly  parasitic  on  locusts,  J.  Brethes 
(All.  Mils.  Xac.  Biiciios  Aires,  3.  sri:,  6  (1906),  pii.  291-301,  fji/s.  3).— A  technical 
ilescriptiou  is  given  of  the  new  species  of  fly  under  the  name  Hoicophafja  caridei. 
parasitic  on  locusts.  This  constitutes  the  fourth  species  observed  by  the  author 
as  parasites  of  injurious  locusts.  Brief  notes  are  included  on  the  Ijiology  of 
this  species. 

Spraying,  A.  Dickens  and  R.  E.  Eastman  (Kansas  Sta.  Bill.  i'/.J,  pp.  193- 
216,  figs.  7). — The  orchards  and  vineyards  of  the  Kansas  Station  have  been 
regularly  sprayed  since  1887  and  during  this  time  Paris  green,  London  purple, 
and  arsenate  of  lead  have  been  extensively  used.  Paris  green  is  sometimes  adul- 
terated and  the  results  obtained  from  London  purple  are  not  always  uniform. 
Arsenate  of  lead  has  given  the  best  results.  The  most  satisfactory  fungicide 
is  Bordeaux  mixture,  and  the  best  combination  insecticide  and  fungicide  is 
Bordeaux  mixture  and  arsenate  of  lead.  Details  are  given  regarding  spraying 
apparatus  and  a  brief  spray  calendar  is  appended  to  the  bulletin. 

Spray  calendar  (Neiv  York  Cornell  iS7«.  Bid.  2'i'i,  pp.  127-136). — ^The  common 
garden,  orchard,  and  ornamental  plants  are  arranged  in  an  alphabetical  order 
with  statements  regarding  the  most  important  insects  and  fungus  diseases  to 
which  these  plants  are  subject  and  the  most  effecti\e  remedies  for  use  in  tlieir 
conti'ol.  Formulas  are  also  given  for  the  preparation  of  standard  insecticides 
and  fungicides. 

The  zoological  bulletin  of  the  division  of  zoology,  II.  A.  Surface  (ZooL 
Bui.  Penii.  Dcpt.  Agr.,  5  (1907),  No.  1,  pp.  32,  pis.  8). — Formulas  are  given  for 
the  i)reparation  of  standard  insecticides  and  fungicides  in  the  control  of  some 
of  the  more  important  insect  pests  and  fungus  diseases. 

Fumigation  of  citrus  trees  with  hydrocyanic-acid  gas,  F.  Thomsen  (Tran.s- 
vaal  A  (jr.  -J  our.,  o  (1907).  .Yo.  19.  pp.  710-71').  pis.  3). — Detailed  directions  re- 
garding the  formulas  to  be  used  in  mixing  the  chemicals  fqi-  the  production  of 
hydrocyanic-acid  gas  and  also  regarding  the  (|uantities  to  be  used  in  tents  over 
trees  of  different  sizes. 

The  vetch  as  a  honey  plant,  L.  Lebreton  (Apiviilteiir,  ■'>l  {1907),  Xo.  5.  pp. 
196-198,  fi(j.  1). — Notes  are  given  on  the  extent  of  cultivation  and  the  biology 
of  different  varieties  of  vetch.  These  plants  furnish  honey-bearing  nectar  in 
flowers  and  stipules.  They  are  not  honey  plants  of  the  first  order,  but  are  well 
worth  considering. 

Foul  brood  of  bees,  Maassen  (Mitt.  K.  Biol.  Aiist.  IaukI  ii.  Forstic,  2  (1907). 
Xo.  .'/,  pp.  ol-o3.  fi(js.  6). — According  to  the  author's  investigations  at  least  three 
organisms  may  be  found  in  cases  of  foul  brood.  These  are  Bacillus  alrei,  B. 
hrandcnhurgiensis,  and  Streptococcus  apis.  Further  investigations  will  be  made 
to  determine  the  relative  importance  fif  these  organisms  in  the  production  of 
foul  brood. 

Quarantine  regulations  against  insects  and  plant  diseases,  J.  T.  Crawley 
(Bol.  Ofic.  See.  Ai/r.  Cuba.  2  (1907).  Xo.  .'>,  pp.  315-327). — A  copy  is  given  of  the 
Cuban  (luarantine  regulations  iiromulgated  on  April  27,  1007,  for  the  prevention 
of  the  introduction  of  injuri(ms  insects  and  plant  diseases.  The  otticial  method 
of  generating  hydrocyanic-acid  gas  and  ajiplying  this  remedy  in  the  fumigation 
of  plants  is  included. 

Economic  entomology  and  current  literature,  1906,  W.  W.  Froggatt  (Agr. 
Gaz.  X.  IS.  \Vulcs,  l,s  (1907),  Xo.  '/,  pp.  3o.'i-3.j9). — A  brief  review  of  some  of  the 
more  important  entomological  literature  of  1900,  with  particular  reference  to 
cattle  ticks,  mango  weevil,  cotton  insects,  and  spray  formulas. 
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Foods;  their  chemistry,  analysis,  r.nd  nutritive  value,  A.  Balland  [Les 
Ailments.  Chiiiiic,  Aiiah/KC,  1'J.rpritisc  \'(n<'iir  (tJimciitniir.  Paris:  ./.  B.  Bail- 
licre  d-  »S'o»^,  J907,  vols.  1,  pp.  V/l+'i-i.i;  2,  pp.  508). — In  this  extended  tre:itise 
on  foods  the  author  has  summarized  and  discussed  a  large  amount  of  available 
data  regarding  composition  and  nutritive  value  of  foods  and  feeding  stuffs. 

Volume  1  contains  cereals  and  i)roducts  obtained  from  them,  bread,  and 
bakers'  goods,  and  volume  2.  vegetables,  fruits,  meat,  dairy  ])roducts,  preserved 
foods,  beverages,  and  feeding  stuffs. 

How  may  we  best  nourish  ourselves?  A.  Gautier  (Rev.  Sci.  [Pdiix],  .',.  scr.. 
7'  (1907),  No.  11,  pp.  321-326). — The  composition  and  properties  of  the  more 
common  food  materials,  the  proportion  of  nutrients  required,  and  related  ques- 
tions are  discussed. 

Formaldehyde  in  food  materials,  A.  Monvoisin  (////,'/.  Mainle  ft  La  it,  1 
(1907),  No.  3,  pp.  111-113). — Data  are  summarized  regarding  the  normal  occur- 
rence of  formaldehyde  hi  certain  foods,  particularly  thot-e  which  have  been 
smoked.  In  the  author's  opinion  the  amount  is  so  extremely  small  that  it  is 
of  no  importance  from  the  stand[(oint  of  health.  Data  are  also  summarized 
regarding  the  determination  of  formaldehyde. 

[Food  used  in  mountain  climbing  in  Alaska],  F.  A.  Cooke  (Harper's  Mo. 
Mail..  11',  (1907),  No.  68.',,  pp.  821-837,  pj.  1,  figs.  13).— In  an  article  describing 
the  first  ascent  of  Mt.  McKinley  the  author  states  that  the  ration  allowance  per 
man  per  day  was  10  oz.  of  bread.  1  lb.  of  pennnican,  4  oz.  sugar,  0..5  oz.  tea,  and 
4  oz.  "  erbswurst."  with  3  oz.  wood  alcohol  for  fuel.  This  allowance  was  so 
liberal  that  the  food  intended  for  10  days  was  found  sufficient  for  nearly  1.3 
days.  The  pemmican  used  was  made  of  equal  parts  of  beef  tallow  and  dried 
beef.  The  bread  was  specially  prepared  in  camp  and  was  baked  in  pellets  not 
larger  than  a  good-sized  marble  in  a  reflector  in  front  of  the  fire  until  quite 
brown.  The  reflector  was  then  moved  farther  from  the  flre  and  the  bread  dried 
until  very  hard.  The  dough  used  was  made  of  flour  and  baking  powder  in  the 
usual  way,  except  that  all  shortening  was  omitted.  "  No  grease  was  put  in  the 
pan  nor  the  dough,  for  this  seemed  to  prevent  the  drying  process."  The  work 
performed  on  this  ration  was  exhausting  in  the  extreme. 

[Calculated  with  the  aid  of  average  figures  for  the  composition  of  the  foods, 
the  ration  allowance  furnished  20S  grams  protein  and  l.T'.K)  calories  of  energy 
[)er  man  per  day,  or  KiT  grams  protein  and  3,835  calories  of  energy  per  day  on 
the  assumi)tion  that  10  days'  food  sufficed  for  12A  days.] 

Composition  of  East  Indian  food  stuffs  analyzed  at  the  Colonial  Museum, 
Haarlem,  M.  Greshoff,  W.  M.  Cluwen,  and  C.  L.  De  Fouw  (BtiL  Kolon.  Miis. 
Haarlem,  1906,  No.  3',,  ySiip.;  ahs.  in  Ztschr.  Viitersueh.  NaJn:  n.  Oenussmtl.,  13 
(1907),  No.  7,  pp.  Ji33,  Ji3.'i). — Rice,  barley,  buckwheat,  and  other  cereals,  dried 
chestnuts,  St.  .John's  bread,  asparagus,  portulaca,  endive  and  other  vegetables, 
raspberries,  strawberries,  cherries,  and  other  fresh  and  preserved  fruits,  choco- 
late, wine,  beer,  shellfish,  goat's  milk,  cream,  sheep's  milk,  Swiss  cheese,  and 
other  miscellaneous  food  stuffs  were  analyzed. 

Studies  on  the  digestibility  and  nutritive  value  of  legumes  at  the  Uni- 
versity of  Tennessee,  1901-1905,  C.  E.  Wait  (U.  *S'.  Dept.  Agr.,  Office  Expt. 
Stas.  Bid.  187,  pp.  .5.)).— Red  kidney  beans,  white  navy  beans,  and  3  varieties  of 
cowpeas  were  used  in  the  72  digestion  experiments  with  healthy  men  which  are 
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reported  in  this  bulletin.     The  legumes  constituted  a  large  part  of  the  simple 
mixed  diet.     The  following  tal)le  summarizes  the  results  obtained: 

Hummanj  of  resuUfi  of  ilk/estion  c.rpcrimnifs  icith  different  lefjumes. 


Character  of  diet. 


Basal  ration  alone 

Basal  ration  and  kidney  beans 

Basal  ration  and  white  bea.ns 

Basal  ration  and  cowpeas,  whippoorwlll 

Basal  ration  and  cowpeas,  clay 

Basal  ration  and  cowpeas,  lady 


Digestibility  of  total  diet. 


Protein. 


Per  cent. 
91 

78 
81 
77 
81 
87 


Per  cent. 
95 
89 
88 
91 
93 
91 


Carbohy- 
drates." 


Per  cent. 
98 
95 
95 
92 
94 
97 


Digestibility  of 
legumes  alone. 


Protein. 


Carbohy- 
drates. 


"  In  view  of  their  richness  in  nutrient  constituents,  and  the  extent  to  which 
these  are  digested  and  absorbed  by  the  body,  the  legumes  deserve  a  high  rank 
as  important  food  materials.  The  present  bulletin  but  demonstrates  scientific- 
ally what  has  perhaps  been  long  believed  instinctively  with  regard  to  the  value 
of  white  and  kidney  beans,  but  it  also  shows  that  whatever  may  be  claimed  for 
them  may  l)e  claimed  with  at  least  ecjual  fairness  for  the  cowpea  also. 

"  The  cowpea  has  a  distinctive  and  pleasing  flavor  and  can  be  prepared  for  the 
table  in  a  great  many  api)etizing  ways  and  compares  favorably  with  other 
legumes  in  respect  to  both  nutritive  value  and  digestibility.  Its  wholesomeness 
and  possible  place  in  the  diet  is  attested  by  its  long  and  general  use  in  the 
Southern  States.  I'nder  usual  crop  conditions  it  is  i-easonable  in  price  and  it 
could  undoubtedly  be  grown  in  quantities  sufficient  to  meet  any  demand.  The 
importance  of  beans,  peas,  peanuts,  lentils,  cowpeas,  and  indeed  of  legumes  as 
a  class  is  each  year  becoming  more  generally  recognized  as  a  source  of  protein 
in  the  diet,  reasonable  in  cost  as  compared  with  common  proteid  foods  of  ani- 
mal origin,  and  the  use  of  legumes  is  increasing." 

Potatoes  and  other  root  crops  nsed  as  food,  C  F.  Langworthy  (U.  S.  Dcpt. 
Agr..  Fanners'  Bid.  2!>5,  pp.  J/o,  fl(js.  4). — Potatoes,  sweet  potatoes,  Jerusalem 
artichokes,  tropical  starch-bearing  roots,  such  as  cassava  and  yams,  succulent 
roots,  tubers,  and  bulbs,  roots  used  as  condiments,  and  similar  food  materials 
are  included  in  this  summary  of  data  on  the  composition,  digestibility,  and 
nutritive  value  of  root  corps  used  as  food. 

Though  not  very  nutritious  in  proportion  to  their  bulk,  root  crops  as  a  class, 
it  is  pointed  out,  offer  some  advantages  over  most  other  vegetable  foods.  They 
are  so  easily  grown  and  are  so  productive  that  under  ordinary  conditions  they 
sell  at  prices  within  the  reach  of  all.  Many  of  them  may  be  kept  over  winter 
in  such  .good  condition  that  they  are  never  out  of  season.  The  carbohydrates, 
the  principal  nutritive  materials  present,  are  in  forms  which  are  readily  and 
well  assimilated.  The  characteristic  flavor  which  some  of  these  vegetables 
possess  is  a  decided  advantage,  as  it  makes  the  vegetables  palatable  and  adds  to 
the  variety  of  the  diet.  Succulent  vegetables  of  all  sorts  contribute  bulk  to 
the  diet  and  so  are  valuable  from  the  standpoint  of  hygiene,  as  within  limits 
bulkiness  is  a  favorable  condition  for  normal  digestion  and  also  of  importance 
in  overcoming  a  tendency  to  constipation.  In  addition,  the  mineral  salts  which 
these  vegetables  contain  serve  an  important  purpose  in  helping  to  maintain  the 
alkalinity  of  the  blood  and  have  other  physiological  uses. 

Concerning  the  solanin  content  of  potatoes  and  the  effect  of  methods  of 
cultivation  on  the  formation  of  solanin  in  the  potato  plant,  F.  von  Mokqen- 
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STERN  (Landiv.  Fer.s.  Stat.,  G')  (1007),  ^0.  5-6,  pp.  301-33S).— On  an  average, 
table  varieties  of  jiotatoes  contained  0.0125  per  cent  solanin  and  varieties  suit- 
able for  farm  animals  0.0058  per  cent.  The  yellow  varieties  were  found  to  con- 
tain less  than  red  or  blue.  In  general,  the  author  believes  that  the  more  pro- 
nounced flavor  of  some  varieties  of  potatoes  is  due,  in  part  at  least,  to  their 
higher  solanin  content.  Small  or  unripe  potatoes  showed  a  greater  percentage 
of  solanin  than  full-grown  tubers. 

As  regards  methods  of  culture,  it  was  found  that  humus,  moisture,  and  potash 
tended  to  diminish  the  solanin  content,  while  phosphoric  acid  and  nitrogen 
increased  it  a  little,  though  the  effect  of  the  phosphoric  acid  was  very  slight. 
Potatoes  which  had  turned  green  owing  to  exposure  to  the  light  contained  a 
considerably  higher  percentage  of  solanin  than  normal  potatoes.  Rotting  neither 
destroyed  nor  appreciably  diminished  the  solanin  content. 

Studies  of  the  distribution  and  function  of  solanin  in  the  potato  plant  showed 
that  it  occurs  most  abundantly  in  the  growing  and  sensitive  parts,  and  the 
author  believes  that  it  primarily  serves  as  a  plant  protector,  though  it  may  also 
play  a  part  in  the  assimilation  of  sugai'. 

Properties  which  determine  the  quality  of  wheat,  A.  Cserhati  (Ztschr. 
Laiidic.  Versuclisw.  Ostcrr..  D  (1906),  p.  899;  ahs.  in  Chem.  Ztg.,  30  (1906),  No. 
102.  Rcpert.  No.  .55,  p.  .'i62). — Generally  speaking,  the  gluten  content  of  wheat 
is  directly  proportional  to  its  protein  content,  but  the  proportion  of  gluten, 
according  to  the  author,  is  not  a  satisfactory  measure  of  the  quality  of  the 
wheat. 

The  proteids  of  barley,  their  importance  for  the  valuation  of  grain,  and 
their  relation  to  the  steeliness  of  the  barley,  E.  Prior  (Pure  Products,  3 
(1907),  Ao.v.  2,  pp.  92-98:  3,  pp.  I.'i3-l'i6;  .',,  pp.  192-195;  5,  pp.  232-2^2) .—The 
following  are  some  of  the  conclusions  drawn  from  the  extended  series  of  inves- 
tigations reported  by  the  author : 

"The  content  of  water-soluble  proteids  and  nitrogenous  substances  (leucosin, 
albuinose,  etc.)  in  the  barley,  and  also  the  edest  in-con  tent  of  the  barley,  bears 
no  fixed  relation  to  the  total  protein  content  of  the  barley,  and  it  varies  within 
comparatively  narrow  limits. 

"  The  hordeiu  content  of  the  barley  and  its  content  of  insoluble  proteid  rises 
in  general  with  the  total  protein  content,  as  may  be  seen  from  the  calculated 
average  values  for  both  proteids ;   numerous  exceptions  are,  however,  displayed. 

"  The  amount  of  hordein  -f  insoluble  proteid  in  the  barley  rises  and  falls 
naturally  with  the  total  protein  content  of  the  barley. 

"  The  percentage  composition  of  the  nitrogenous  substances  of  the  barley, 
heretofore  designated  as  total  protein,  varies  greatly  and  bears  no  relation  to 
ihe  total  nitrogen  content.     .     .     . 

"The  causes  of  the  apparent  steeliness  (degree  of  solubility)  are  the  water- 
soluble,  principally  colloidal  nonnitrogenons  and  nitrogenous  bodies  present  in 
the  endosperm  of  the  barley,  which  caulk  the  starch-converting  cells." 

A  fermented  food  made  from  rye  flour,  K.  Teichert  {CentN.  Bakt.  [etc.^, 
2.  AM..  17  (niOG),  p.  37i;:  ahs.  in  Chem.  Ztf/..  31  (1907),  No.  13,  Repert.  No.  11, 
p.  (i2). — A  Polish  dish  called  "  zur  "  is  described,  which  is  made  by  fermenting 
a  rye-flour  batter.  After  fermentation  the  dough-like  material  is  cooked  in  hot 
water.    The  article  includes  a  study  of  the  bacteria  involved. 

The  Bambarra  groundnut,  J.  Burtt-Davy  (Transvaal  Agr.  Jour.,  5  (1907), 
No.  18,  pp.  Ji.'j,3-.'f.~)6). — Analyses  of  the  Bambarra  groundnut  (Voandseia  sub- 
tcrranca)  and  other  data  are  quoted.  According  to  the  author,  these  nuts, 
which  are  similar  to  the  peanut,  though  sometimes  eaten  raw,  are  usually  boiled 
in  two  or  three  waters  before  they  are  eaten. 
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Concerning  tea,  A.  D.  Maurexbrecher  and  B.  Tollens  (Ber.  Dent.  Cheni. 
GeselL,  39  (1906).  p.  SoSl :  abs.  in  Chem.  Ztff..  30  {1906).  Xo.  102.  Report.  .Yo. 
55,  p.  Ji62). — Java  tea  was  found  to  contain  5.0  per  cent  pentosans  on  the  dry 
matter  basis.  By  extraction  with  hot  water  a  trace  of  fructose,  or  cane  sugar, 
and  glucose  was  obtained.  Hydrolysis  with  6  per  cent  sulphuric  acid  gave  arabi- 
nose.  galactose,  and  glucose — so  apparently  araban.  galactau,  and  glucose-yielding 
carbohydrate  are  present  in  tea  leaves. 

The  carbohydrates  of  cocoa,  A.  D.  Maurexbrecher  and  B.  Tollens  (Bcr. 
Dent.  CJiem.  Gesell.,  39  {1906).  p.  3516:  ohs.  in  Chem.  Ztg..  30  {1906),  No.  102, 
Report.  No.  55,  p.  Ji61)- — Cocoa  beans  freed  from  fat  and  shell,  when  hydrolized 
with  4  per  cent  sulphuric  acid,  yielded  X-arabinose,  5-galactose,  and  5-glucose. 
The  shells  yielded  X-arabinose.  5-galactose.  glucose,  and  xylose.  A  chlosterin 
isolated  from  cocoa  butter  had  a  melting  point  near  that  of  phytosterin. 

Rice,  cleaning  and  polishing,  11.  ^IcK.  Fulcjham  {Bur.  of  the  Census 
[r.  »v.]  Bui.  61.  pp.  '19-58.  (Ifjni.  1). — According  to  the  statistical  data  presented, 
the  total  value  of  the  rice  products  produced  in  1905  was  $10,290,910,  an  increase 
of  80.8  per  cent  o^•er  the  values  for  19(X)  to  1905.  Pi'ocesses  of  manufacture, 
historical  and  descriptive  data,  and  other  information  are  presented. 

Beet  sugar,  Z.  C.  Elkin  {Bur.  of  the  Census  [V.  8.]  Bui.  61,  pp.  59-69).— 
Statistical  and  other  data  regarding  the  present  condition  and  distribution  of 
the  beet-sugar  industry  in  the  United  States  are  reported.  According  to  the 
figures  presented  the  total  value  of  the  beet-sugar  products  in  1905  was 
$24,^93,794,  an  increase  of  28:'..l  per  cent  over  the  values  for  1900  to  1905. 

Canning  and  preserving  fruits  and  vegetables,  fish,  and  oysters,  E.  K. 
Ellsworth  {Bur.  of  the  Census  [U.  S.]  Bui.  61,  pp.  9-'i8). — The  methods 
followed  in  canning  fruits  and  vegetables,  fish,  and  oysters  are  described.  The 
commercial  aspect  of  the  enterprise  is  discussed  with  relation  to  its  total  amount 
and  present  development,  the  distrilmtion  of  the  industries,  and  relatetl 
questions. 

According  to  the  data  presented,  the  value  of  these  canned  products  produced 
in  1905  was  $108,505,471,  an  increase  of  80.2  per  cent  over  the  values  for  1900 
to  1905  and  of  9S.7  per  cent  over  the  values  for  1.S90  to  1900. 

The  preservation  and  ripening  of  meats,  II.  Martel  {Hi/fj.  Viunde  et  Lait, 
1  (1907),  Nos.  1.  pp.  1-1 'i.  fifjs.  3;  2,  pp.  5.i-61). — The  author  describes  and 
discusses  the  different  systems  of  preserving  meat  by  refrigeration  and  discusses 
the  composition  of  fresh  and  refrigerated  meat  and  similar  questions. 

The  principal  systems  of  preparing  and  preserving  meat  in  use  in  the 
Argentine  Republic,  S.  Baliassakre  {Avren.  Eeon.  Indus.  Freddo,  3  {1906). 
Nos.  29,  pp.  997-1011;  30,  pp.  1022-102',,  figs.  2N).— The  Argentine  pacldng- 
house  system  is  described  and  statistics  given  regarding  the  extent  of  the  meat 
trade. 

Starch  sugar  (glucose  and  grape  sugar)  as  a  food  adulterant,  11.  Leffmann 
{Jour.  Amer.  Med.  Assoe.,  //,S  {1907),  No.  //,  pp.  318,  319). — A  summary  of  data 
on  the  use  of  starch  sugar  is  presented.  The  author  believes  that  owing  to 
possible  contamination  with  sulphuric  acid  or  sulphites  this  material  may  be 
dangerous  and  that  its  use  should  be  forbidden  in  all  cases  where  it  merely 
cheapens  tlie  f^od  or  beverage. 

The  microscopical  examination  of  flours  and  the  determination  of  rice  in 
wheat  flour,  E.  Collin  {.Jour.  Phitrni.  rt  Chiin.,  6.  ser..  2',  {1906),  No.  9.  pp. 
S85-395). — The  detection  by  means  of  the  microscope  of  rice  flour,  which  the 
author  states  is  often  used  in  the  adulteration  of  wheat  flour,  is  described. 
Attention  is  drawn  to  the  fact  that  sometimes  rice  flour  mixed  with  beau  flour  is 
used  as  an  adulterant. 
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Sulphuring  rolled  barley  and  polishing  with  talcum,  F.  Hueppe  and  II. 
Krzizan  {Arch.  Uyg.,  59  {1906),  \o.  .'/.  pp.  313-336). — A  number  of  samples  of 
barley  grits  were  examined.  In  the  autbors'  opinion  tbe  amount  of  sulpbiu'ous 
acid  retained  in  sulpbiu'ed  grits  is  to  >  small  to  produce  a  harmful  effect.  Grits 
tbus  treated  sometimes  have  a  bad  appearaiice  and  therefore  are  polished  with 
talc.  Such  treatn)eut  slumld  be  discouraged.  Suggestions  are  made  for  legisla- 
tion be  1  ring  on  tbe  subject. 

Concerning  the  examination  and  valuation  of  marmalade,  W.  Ludwig 
{ZtKcJir.  I'litersiich.  Xaln:  ii.  GciiuxsmtL,  IS  {1901),  A'o.  1,  pp.  5-15). — From  the 
analytical  data  reported  the  author  concludes  that  the  proportion  of  material 
insolui)le  in  water,  the  alkalinity  of  the  ash,  tbe  acid  content,  the  diminution  of 
the  water-soluble  ash,  and  tbe  alkalinity  of  the  total  and  water-soluble  ash 
furnish  valuable  data  for  judging  tbe  presence  in  marmalades  of  foreign  bodies, 
parti<,-ularly  raspberry  seeds,  rasjiberry  refuse,  and  apple  pulp. 

The  production  of  artificial  honey  {Bid.  Assoc.  Clihn.  Siicr.  et  Distill.,  2'f 
{1907),  xA'o.  9.  pp.  1255,  1256). — A  method  of  inverting  cane  sugar  with  tartaric 
acid  is  described  and  tbe  use  of  such  material  for  mixing  with  natural  honey 
is  discussed. 

The  digestion  of  the  proteids  of  cow's  milk  in  infancy,  F.  X.  Walls  {Jour. 
Aiiier.  Med.  Assoc.  .'/8  {1907).  \o.  17,  pp.  1389-1392,  (Igms.  3).— From  records  of 
gains  in  weight,  character  of  the  feces,  etc.,  noted  in  tbe  case  of  infants  fed 
different  amounts  of  fat-free  cow's  milk,  the  author  concludes  that  there  is  no 
evidence  to  show  that  tbe  proteid  of  cow's  milk  causes  any  digestive  disturb- 
ances with  infanvs. 

"All  experiments  prove  that  cow's  proteid  is  easy  to  digest  and  resists  putre- 
faction. 

"  In  sterile  fat-free  milk  we  possess  an  unequaled  therapeutic  agent  in  tbe 
treatment  of  the  nutritive  disorders  of  infancy." 

On  zyrnoids,  A.  R.  Beabn  and  W.  Cramer  {Bio-Clieiii.  .Jo'ur.,  2  {1907),  No. 
.),  pp.  17Ji-lS3). — Solutions  of  enzyms  which  have  been  heated  to  5(j-G0°  C.  for 
20  to  oO  minutes  have  a  strongly  inhibitory  effect  on  tbe  activity  of  tlie  un- 
heated  enzym,  according  to  investigations  reported,  if  a  sufficiently  greater 
aanount  of  heated  enzyms  is  present.  Tbe  property  of  inhibition  is  usually 
destroyed  by  exposure  to  a  temperature  of  100°  C. 

"The  inhibition  is  not  due  to  an  antiferment.  It  is  brought  about  by  a  reac- 
tion l)etween  tbe  substrate  and  substances  present  in  the  inactivated  enzym. 
These  substances  dialyze  only  very  slowly  through  parchment.  In  tbe  case  of 
pepsin  they  are  not  specific  for  each  species. 

"These  facts  point  to  the  existence  of  zymoids.  which  are  probably  preformed 
in  the  enzym  preparations.  Zymoids,  like  enzyms.  differ  in  their  resistance 
towards  heat.  Different  enzym  preparations  vary  in  the  amount  of  zymoids 
which  they  contain." 

Influence  of  day  or  night  feeding  on  the  normal  variation  in  body  tem- 
perature, E.  Maurel  {Compt.  Rend.  Soc  Biol.  [Paris],  62  {1907),  A'o.  //,  pp. 
191-]9'i). — Bodily  activity  and  diet,  the  author  concludes  from  a  summary  of 
data  and  the  results  of  bis  experiments  with  animals,  are  tbe  principal  condi- 
tions which  affect  diurnal  variations  in  body  temi)erature. 

The  toxicity  of  the  primary  products  of  digestion  and  the  influence  of 
certain  foods  upon  muscular  contraction,  I".  Mosso  {Atti  R.  Accad.  LIncei, 
Rend.  VI.  Sci.  Fis..  Mat.  <•  Xat..  5.  srr.,  16  {1907).  \o.  5.  pp.  351-358,  figs.  10).— 
The  ergograpbic  experiments  reported  indicate  that  muscular  power  diminishes 
during  the  early  stages  of  digestion,  the  depression  varying  with  different  foods. 
This  effect,  in  tlie  author's  opinion,  is  caused  by  the  action  of  the  products  of 
digestion  upon  the  central  nervous  system  and  muscles, 
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Behavior  of  phytin  in  the  organism,  O.  Horner  (Biochem.  Ztschr.,  2  {1901), 
pp.  J,2S-434;  abs.  in  Jour.  Chem.  Soc.  [London],  92  {1907),  No.  532,  II,  p.  118).— 
From  experiments  with  dogs  it  was  concluded  that  35  per  cent  of  the  phos- 
phorus of  phytin  was  absorbed.  Similar  results  were  obtained  with  rabbits,  but 
the  experiments  were  not  complete. 

The  formation  of  glycogen  in  muscle,  R.  A.  Hatcher  and  C.  G.  L.  Wolf 
{Jour.  Biol.  Chem.,  3  {1901! ),  Xo.  1,  pp.  25-34,  pi.  1,  fig.  1). — According  to  the 
authors'  summary  of  their  elaborate  investigations,  "  glycogen  is  not  formed  in 
the  perfusion  of  muscle  by  blood  containing  saccharose.  Muscles  rendered  free 
from  glycogen  by  starvation  iind  strychnin  do  not  form  glycogen  either  from 
glucose  or  from  saccharose.  Glucose  does  form  glycogen  in  muscle.  The  content 
of  glycogen  in  symmetrical  muscles  is  practically  alike." 

The  fixation  of  creatin  in  muscle,  F.  Urano  {Beitr.  Chem.  Physiol,  u.  Path., 
9  {1901),  No.  3-.'f,  pp.  lijJf-llo.  figs.  4)- — The  experiments  reported  showed  that 
living  muscle  differed  marlicdly  from  dead  muscle  in  respect  to  the  possibility 
of  removal  of  creatin  by  dialysis,  practically  all  of  the  creatin  in  the  fresh 
muscle  being  in  a  form  which  could  not  be  thus  separated.  When  muscular 
tissue  is  cooked,  free  creatin  is  rapidly  formed  and  much  the  same  result  is 
noted  when  the  muscular  tissue  is  kept  on  ice.  It  would  seem  therefore  that 
some  of  the  post-mortem  chemical  changes,  grouped  under  the  head  of  rigor 
mortis,  are  related  to  the  differences  in  the  way  the  creatin  is  bound  to  the  mus- 
cular substance.  Apparently  in  the  living  tissue  the  creatin  is  an  integral  part 
of  the  muscle  protoplasm. 

Creatinin  and  the  reactions  of  sugar  in  urine,  H.  McLean  {Bio-Chem.  Jour., 
2  {1901),  No.  -J,  pp.  156-113). — As  shown  by  the  experimental  data  reported, 
"creatinin  is  the  substance  in  normal  urine  which  most  markedly  interferes  with 
Fehling's  reaction  in  the  presence  of  small  amounts  of  sugar.  Creatin.  if 
present,  has  a  similar,  though  less  marked  effect." 

It  is  owing  to  the  influence  of  creatinin  that  "  normal  urine  reduces  Fehling's 
solution  after  prolonged  boiling,  and  clears  up  many  reactions  in  which  a  pre- 
cipitate appears  after  boiling  for  some  time  with  Fehling's  solution." 

On  diurnal  and  nocturnal  variations  in  the  excretion  of  uric  acid,  J.  B. 
Leathes  {Jour.  PhgsioL.  35  {1906).  No.  1-2.  pp.  125-130.  dgms.  2).— The  low 
output  of  uric  acid  and  creatinin  which  was  observed  during  the  night  "  must 
be  the  expression  of  a  diminished  functional  activity  in  some  other  organ  or 
organs  than  the  kidney.  Nor  does  it  seem  probable  for  the  same  reason  that  the 
explanation  is  to  be  found  in  diminished  blood  pressure."  The  author  states 
that  experiments  are  now  being  carried  on  with  a  view  to  identifying  the  func- 
tions associated  with  the  output  of  uric  arid. 

ANIMAL  PRODUCTION. 

Licensed  concentrated  feeding  stuffs,  1907,  F.  W.  Woll  and  G.  A.  Olson 
{Wiseonsin  Sta.  Bui.  lJf9,  pp.  19-25). — A  list  is  given  of  86  brands  of  concen- 
trated commercial  feeds  licensed  for  sale  under  the  State  law,  together  with 
their  guaranteed  protein  and  fat  content.  Some  general  suggestions  are  made 
for  the  purchase  of  concentrated  feeds. 

Comparative  value  of  commercial  feeding  stuffs,  V.  Kenner  {Vrtljschr. 
Bai/er.  Landir.  Rat.,  11  {19o6).  No.  J,,  pp.  8.2-)-N.?.S ) . — The  author  attempts  to 
calculate  on  a  money  basis  the  comparative  value  of  different  feeding  stuffs. 

The  substituting  value  of  different  concentrated  feeding  stuffs,  L.  Grandeau 
{Jour.  Agr.  Prat.,  n.  ser.,  13  {1901),  No.  16,  pp.  //<S.5--}S7). — It  is  frequently  nec- 
essary or  desirable  to  substitute  one  concentrated  feed  for  another  in  rations 
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for  farm  animals,  and  the  relative  values  of  such  materials  are  discussed  and 
a  talile  given  showing  the  equivalent  amounts  of  n  number  of  varieties. 

Experiments  on  the  nutritive  value  of  the  nonproteid  nitrogenous  con- 
stituents of  hay,  M.  Mullee  {Jour.  LaiKhr.,  5)  {1901),  Wo.  1-2,  pp.  123-1^1). — 
In  continuation  of  earlier  work  (E.  S.  K..  17.  p.  684),  the  amid  products  obtained 
from  hay  by  exti'action  with  water  and  purification  with  alcohol  were  studied 
in  comparison  with  blood  albumin  in  experiments  with  dogs.  Judging  by  the 
gains  ii:  nitrogen  ;ind  other  recorded  data,  there  was  little  difference  in  the  two 
rations,  and  the  aiithor  concludes  that  such  nonproteid  nitrogenous  constituents 
of  hay  may  be  used  for  tissue  building  in  the  body  and  so  may  replace  protein. 

Additional  experiments  on  the  nutritive  value  of  amids,  M.  MurxER 
{FUhJiiig's  Landw.  Zt'g.,  56  {1907),  Wo.  7,  pp.  219-239). — In  a  series  of  experi- 
ments subsequent  to  those  reported  above,  the  nitrogen  gains  on  the  amids 
occurring  in  hay  were  about  twice  as  large  as  on  free  asparagin  and  about  the 
same  as  on  blood  albumin.  When  such  factors  are  taken  into  account,  the 
author  believes  that  amids  can  not  be  considered  as  having  no  nutritive  value 
and  that  they  must  be  grouped  with  protein  rather  than  with  the  carbohydrates, 
as  has  been  proposed. 

The  use  of  town  refuse  in  animal  feeding,  Herter  .  (Z>e//^.  Lcundic.  Presse, 
34  {1907),  Nos.  25,  pp.  207,  208;  26,  pp]  2U,  215;  27,  pp.  222,  223;  28,  pp.  232, 
233;  29,  pp.  21,1,  21,2;  30.  pp.  249-251;  31,  p.  261).— \  summary  and  discussion 
of  data  regarding  the  value  of  food  refuse  and  of  municipal  sewage-farm  grass, 
and  related  questions. 

Dried  beet  pulp  molasses  and  denatured  sugar  in  the  feeding  stuff  of 
farm  animals,  Bouchox  {Siicr.  IndUj.  et  Colon..  69  {1907).  Xo.  IS,  pp.  .',9 ',-501, 
fiy.  1). — A  summary  and  discussion  of  data  on  the  use  of  sugai'-beet  products  in 
the  feeding  of  farm  animals,  with  a  description  of  the  apparatus  for  drying 
beet  pulp. 

Molasses  feeds,  A.  Schlicht  {Ilhis.  Landio.  Ztg.,  27  {1907),  No.  24,  pp. 
218-220). — A  summary  of  data  regarding  the  composition  and  food  value  of 
molasses  feeds.  The  author  insists  that  the  manufacturers  should  give  definite 
data  regarding  the  composition  and  quality  of  their  products. 

Materials  employed  to  denature  sugar  for  use  in  feeding  farm  animals 
{Bettcravc.  17  {1907),  Xo.  422,  p.  iiJ).— Salt,  oil  cakes,  meat  meal,  fish  meal, 
and  fish  guano  are  among  the  products  recommended  for  this  purpose. 

Maize  as  a  fodder  and  silage  crop,  E.  J.  Russell  {Jour.  Bd.  Agr.  [London], 
14  {1907),  \o.  1,  pp.  14-22). — In  a  general  summary  and  discussion  of  maize 
with  reference  to  the  needs  of  English  cattle  raisers,  the  author  points  out  that 
large  crops  of  this  cereflJ  can  be  grown  in  a  number  of  districts  in  England. 

In  general  the  composition  of  maize  somewhat  resembles  that  of  grass ;  "  it 
depends  on  the  season  and  is  least  satisfactory  in  cold,  wet  seasons  when  the 
croi)  is  small,  and  most  satisfactory  in  hot,  dry  ones  when  the  crop  is  large. 
All  classes  of  stock  take  to  maize,  and  it  is  well  worth  a  trial  where  succulent 
fodder  is  wanted  during  September. 

"  Maize  can  be  converted  into  silage,  which  is  quite  a  useful  food,  though 
inferior  to  roots  and  mangolds.  In  the  process  of  manufacture  the  loss  of 
dry  matter  was  found  to  vary  between  30  and  40  per  cent,  which  loss  falls  mainly 
on  the  nitrogen-free  extract  and  least  on  the  fiber.  Except  when  mangolds  are 
unusually  costly,  it  hardly  appears  worth  while  growing  maize  for  the  pro- 
duction of  silage." 

Analysis  of  ensilage  from  Biggenden  State  Farm,  ,1.  C.  Brunnich  {Queens- 
hind  Agr.  Jour.,  18  {1907),  Xo.  4,  p.  199). — The  samples  of  corn  and  of  sorghum 
silage  analyzed  were  8  months  old.     The  degree  of  acidity  which  was  found 
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was  rather  higher  than  usual,  which,  iu  the  author's  opinion,  may  be  due  to 
the  fact  that  the  quantities  ensiled  were  small. 

Concerning  spoiled  peanut  cake,  A.  Gbegoire,  Hendrick,  and  E.  Carpiaux 
(Bid.  Agr.  [Bnisscls'\,  22  (1906),  No.  7,  pp.  9.53-.97// ) .— Data  are  summarized 
regarding  the  composition  and  quality  of  spoiled  peanut  cake  and  its  effect 
when  fed.  From  the  authors"  analyses  the  conclusion  was  reached  that  spoiled 
peanut  cake  contains  less  than  6  per  cent  sugar  in  its  organic  material  other 
than  fat,  and  that  the  fat  has  an  acidity  greater  than  GO  per  cent,  calculated  as 
oleic  acid. 

Yebb  nuts  from  Somaliland  (Bui.  Imp.  Inst.,  5  (1907),  Xo.  1,  pp.  19,  20).— 
An  analysis  was  made  of  the  kernel  of  so-called  yebb  nuts,  which  indicated 
that  they  were  likely  to  prove  a  satisfactory  feeding  stuff,  since  they  contained 
about  13  per  cent  protein,  of  which  nearly  12  per  cent  was  true  protein,  in  addi- 
tion to  some  10.8  per  cent  oil  and  01  per  cent  carboliydrates.  The  nuts  are 
used  by  natives  as  food.     It  was  not  possible  to  determine  the  botanical  name. 

Oil  beans  from  southern  Nigeria  (Bill.  Imp.  Inst.,  5  (1907),  No.  1,  pp. 
10-1 '/). — The  proportion  of  oil  present  in  oil  beans  or  owala  beans  (Penta- 
clethra  macropliylla)  from  southern  Nigeria,  the  physical  characteristics  of  the 
oil,  and  the  composition  of  the  meal  remaining  after  the  extraction  of  the  oil  are 
reported.  The  conclusion  was  drawn  that  there  seemed  no  likelihood  in  the 
near  futui-e  of  a  profitable  market  for  these  beans. 

Blue  agave  as  a  famine  fodder,  .1.  M.  Hayman  (Rpt.  Agr.  ySta.  Oral,  Jalaun 
[India],  1906,  pp.  ll-l'i). — Tests  made  with  boiled  leaves  of  blue  agave  (Agave 
lurida)  gave  fairly  satisfactory  results.  In  the  author's  opinion  this  plant, 
which  g.'ows  on  waste  lands,  may  have  considerable  value  as  an  emergency 
feed  in  times  of  famine.  Init  should  be  supplemented  l)y  other  feeds. 

Leaves  of  the  coral  tree  as  fodder  (Agr.  Gaz.  N.  H.  Wales,  18  (1907),  No. 
4,  p.  361). — An  analysis  by  F.  P..  Guthrie  of  the  leaves  of  the  coral  tree 
(Erythrina)  is  reported.  The  tree  thrives  in  many  localities,  carries  large 
quantities  of  foliage,  and  is  readily  propagated  from  cuttings.  It  has  been 
suggested  that  the  leaves  might  prove  of  value  as  stock  feed  during  times  of 
drought. 

The  water  hyacinth  las  a  fodderj  (Qiieenshnid  Agr.  Jour.,  i.S'  (1907),  No. 
4,  pp.  207-209). — In  a  discussion  of  water  hyacinth  destruction  and  related 
questions  a  brief  note  is  given  on  its  feeding  value.  The  concensus  of  opinion 
seems  to  be  that  this  is  not  great. 

Recent  investigations  on  the  feeding  of  farm  animals,  O.  Kellner  (Braun- 
schiveig.  Landiv.  Ztg..  7')  (1907),  No.  12,  pp.  51-55). — In  a  paper  presented 
before  the  general  meeting  of  the  Brunswick  Central  Agricultural  Society, 
the  author  gives  a  summary  and  discussion  of  recent  experiments  in  the  feeding 
of  farm  animals. 

Concerning  the  effect  of  different  foods  upon  the  structure  of  organs  in 
the  goose  with  special  reference  to  food  and  functional  activity,  E.  Schepe- 
mann  (Areh.  Entirickl.  Mceh.  Organ..  21  (1906),  No.  3.  pp.  500-59.-):  23  (1907). 
No.  2,  pp.  183-226,  figs.  //7). — The  results  of  an  extended  series  of  investigations 
are  reported  in  which  geese  were  fed  meat,  grain,  and  mash. 

The  investigations  as  a  whole,  in  the  author's  opinion,  show  that  food  may 
modify  body  structure  and  the  functional  activity  of  different  organs.  For 
instance,  the  pancreas  in  geese  fed  meat  showed  more  marked  development  than 
in  geese  fed  the  other  rations.  The  oil  glands  of  geese  fed  the  mash  were 
somewhat  heavier  than  those  fed  whole  grain  and  about  twice  as  heavy  as 
those  fed  meat.  In  the  case  of  the  meat-fed  geese  the  glands  contained  only 
a  minute  quantity  of  oil.  .which  is  probably  exi)lainable  by  the  lack  of  fat  in 
the  meat  diet.     Extended  bibliographies  accompany  the  report. 
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Effect  of  partial  starvation  followed  by  a  return  to  normal  diet,  on  the 
growth  of  the  body  and  central  nervous  system  of  albino  rats,  S.  Hatai 
(Anicr.  Jour.  Physiol.,  IS  (1907),  No.  3,  pp.  309-320,  fig.  7).— In  so  far  as  the 
weight  of  the  body  and  central  nervous  system  are  concerned  the  author  con- 
cludes from  the  investigations  reported  that  the  effect  of  a  3  weeivs'  period  of 
partial  starvation  on  albino  rats  30  days  old  is  eventually  completely  com- 
pensated. "  The  riiemical  compof^ition  of  the  brain  and  spinal  cord  is,  how- 
ever, not  entirely  free  from  the  effect,  as  is  indicated  by  the  higher  percentage 
of  water,  and  lower  percentage  of  ether-alcohol  extracts,  in  the  experimental 
rats  as  compared  with  the  controls." 

Denatured  sugar  in  the  fattening  of  farm  animals,  II.  Legras  (Betleracc, 
11  (1907),  No.  Jf2o,  pp.  169,  170). — Draft  oxen  fed  denatured  sugar  as  part  of 
the  ration  in  a  45-day  test  made  an  average  daily  gain  of  1.516  kg.  per  head 
per  day  as  compared  with  1.352  kg.  in  the  case  of  steers  fed  a  linseed-cake 
ratiou  without  tbe  sugar. 

Fattening  cattle  on  pasture,  M.  Kasquin  (Jour.  Soc.  Agr.  Brahant  ct  Hai- 
)iaut.  52  (1907).  Xo.  IS,  pp.  505-508). — A  summary  of  data  on  the  possibilities  of 
fattening  of  cattle  on  pasture. 

The  use  of  skim  milk  in  the  fattening  of  calves,  Malpeaux  (Jour.  Soc. 
Agr.  Brahant  ct  Haiiiaut,  52  (1907).  Xo.  16.  pp.  Ji59-Ji61). — A  summary  of 
recent  data  on  the  importance  of  skim  milk  in  calf  feeding  when  rightly  used. 
Among  other  topics  the  hygienic  value  of  the  lactic  acid  of  sour  milk  is 
considered. 

■  Leaves  as  a  sheep  feed,  H.  Isaachsen  (Bcr.  Xorgcs  Laiidhr.  Iloiskoles 
Virks.,  1905-6,  pp.  216-220). — According  to  the  author's  analyses  aspen  leaves 
had  tbe  following  percentage  compusition :  \Yater  9.06,  total  protein  13.13, 
amids  0.80.  fat  5.64,  nitrogen-free  extract  45.95,  crude  fiber  18.52,  and  ash  7.70 
per  cent.  The  p.n-centage  composition  of  birch  leaves  was  water  9.03,  total 
protein  12.22,  amids  0.69,  fat  9.05,  nitrogen-free,  extract  48.20,  crude  fiber  17.21, 
and  ash  4.29  per  cent.  Of  the  total  protein  of  the  aspen  leaves  12.33  per  cent 
was  true  protein  and  7.32  per  cent  digestible  protein.  Similar  A'alues  in  the 
case  of  tbe  birch  leaves  were  11. .53  and  5.42  per  cent.  According  to  tbe  author, 
1  to  1.2  kg.  of  mixed  poplar  and  birch  leaves  is  equal  for  sheep  feeding  to  1  kg. 
of  good  meadow  hay. — f.  w.  woll. 

Sheep  on  paspalum  grass,  A.  H.  Haywood  (Agr.  Gaz.  X.  8.  Waies,  IS  (1907), 
Xo.  3.  p.  23 Jf). — In  a  brief  uote  on  Romney  sheep  at  the  Wollongbar  Experi- 
ment Farm,  it  is  stated  that  very  satisfactory  results  have  been  obtained. 
The  sheep  mature  early  and  produce  a  good  fleece,  the  average  weight  being 
about  7  lbs.  of  wool.  The  carryiug  capacity  of  paspalum  grass,  "  at  a  very  low 
estimate,  may  be  put  at  10  sheep  to  the  acre.  Farmers  in  the  district  who 
have  tried  this  bret-d  speak  very  higbly  of  tbem." 

An  experiment  in  feeding  pigs,  E.  Voglino  (Coltiratorc,  53  (1907),  Xo. 
15.  pp.  .'i56.  Ji'j7). — A  Itrief  note  on  gains  made  by  two  sows  fed  a  mixed  ration. 

Different  quantities  of  skim  milk  for  pigs  fed  the  same  feeding  stuffs, 
Klein  (Milchw.  Zcnthl.,  3  (1907),  Xo.  J,,  pp.  137-lJ,9).—ln  21  weeks  the  greatest 
gain,  0.611  kg.  per  head  per  day,  was  made  by  the  pigs  receiving  the  greatest 
quantity  of  skim  milk,  and  the  smallest  gain,  0.582  kg.  per  head  per  day,  was 
made  on  the  smallest  skim  milk  ration.  A  lot  fed  fish  meal  in  addition  to 
skim  milk  and  grain  gained  0.608  kg.  per  head  per  day. 

Feeding  experiments  with  dried  potatoes,  Gaul  (Deut.  Landiv.  Presse,  3't 
(1907),  Xo.  J/O,  p.  325). — From  a  feeding  experiment  with  pigs,  which  is 
briefly   reported,    tbe   conclusion    is   drawn   that    under   local    conditions   dried 
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potatoes  may  be  profitably  fed  to  pigs  when  they  do  not  cost  more  than  $1.50 
per  100  lbs.  and  freight  charges  are  not  excessive. 

Cotton-seed  meal  for  poultry,  T.  W.  Gaw  (Breeder's  Gaz.,  51  {1901),  No. 
20.  p.  112')). — On  tlie  basis  of  personal  experience,  the  value  of  cotton-seed 
meal  as  a  part  of  a  dry  mash  for  ponltry  is  pointed  out. 

Improvement  in  horse  breeding,  S.  O.  Wood  (Jour.  Dept.  Agr.  Victoria, 
.')  (1907),  No.  3,  pp.  1.38-1.52.  figs.  5). — Recommendations  which  include  as 
special  features  the  licensing  of  stallions  and  the  discouragement  of  the  expor- 
tation of  mares  were  formulated  after  a  study  of  the  horse-l)reeding  situation 
at  home  and  abroad. 

Intelligent  management  of  plantation  stables,  W.  H.  Dalrymple  (Baton 
Rouge:  Ortlieh's  Printing  Houne.  1907,  pp.  20). — In  a  paper  presented  before  a 
meeting  of  the  Louisiana  Sugar  Planters'  Association,  the  author  discusses  the 
purchase  of  nudes,  care  of  manure,  foods  and  feeding,  water  supply,  the  adjust- 
ment of  different  parts  of  harness  aiid  related  questions  with  special  reference 
to  the  comfort  of  the  animals  and  the  possibilities  of  greater  profits  from  good 
management. 

Taming  zebras  and  their  use  in  the  Kongo  state,  H.  Ross  (Tropciipflanzer, 
11  (1907).  No.  J,,  pp.  23S-2Ji.'i.  fig.  1). — A  sunmiary  of  Nys'  experiments  with 
zebras  which  led  to  the  conclusion  that  they  may  be  tamed  and  made  useful 
draft  animals. 

Ostrich  growing  and  the  production  of  ostrich  feathei's  in  the  Cape  of 
Good  Hope,  A.  :MKNK(;Arx  (h'cr.  ,s'c/.  |/'(;y/.s-|.  'i-  ■'<cr..  7  (1907),  No.  16,  pp. 
'/91-'/9')). — ^lethods  followed  in  ostrich  raising  on  a  commercial  scale,  ostrich 
breeding,  the  collection  and  care  of  the  plumes.  ;ind  similar  questions  are 
considered. 
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The  testing  of  cows,  J.  L.  lliij.s  (  \ Criiionl  Sta.  Iliil.  12S.  y//*.  .7()-.s'.S'). — From 
the  results  of  a  study  of  nearly  Too  yearly  records  and  of  over  4(H)  lactations, 
the  following  directions  are  given  for  determining  readily  the  annual  yield  of 
cows  with  sufficient  accuracy  for  every  i)ractical  i)urpose : 

"  AVeigh  the  nn'lk  of  each  cow  for  three  days  monthly.  At  the  end  of  the  .vear 
add  these  results  and  multiply  by  10,  making  such  corrections  for  time  of 
calving  and  drying  off  as  circumstances  indicate. 

*'  Test  the  milk  of  each  cow  twice  or  thrice  .vearly,  using  two  composite  samples 
taken  as  follows : 

"(a)  For  cows  calving  normally  in  the  months  of  September  to  February 
inclusive  and  due  to  calve  again  in  a  reasonable  time:  in  the  third  and  fifth; 
or  in  the  third  and  seventh ;  or  in  the  second,  fifth,  and  seventh ;  or  in  the 
second,  fourth,  and  seventh;  or  in  the  third,  fifth,  and  seventh  months  after 
calving.  The  outcome  is  likely  to  be  within  O.oO  per  cent  fat  of  the  truth  nine 
times  in  ten. 

"(b)  For  cows  calving  normally  in  the  months  of  March  to  August  inclusive, 
and  due  to  calve  again  in  a  reasonable  time:  in  the  third,  fifth,  and  seventh 
months  after  calving.  The  outcome  is  likely  to  be  within.  0.80  per  cent  fat  of 
the  truth  five  times  in  six. 

"(c)  For  cows  calving  normally  and  tending  to  go  dry  early  :  in  the  third  and 
sixth  months  after  calving.  The  outcome  is  likely  to  be  within  o.:'.0  ]ier  cent  fat 
of  the  truth  nine  times  in  ten. 

"(d)  For  cows  which  have  aborted:  in  th(>  third  and  fifth  or  in  the  tliird  and 
sixth  months  after  calving.  The  outcome  is  likely  to  be  within  0,.'',0  per  cent 
fat  of  the  truth  nine  times  in  fen. 
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"(e)  For  farrow  cows  when  their  condition  does  not  follow  abortion:  any 
combination  of  the  fourth  or  fifth  month's  test  with  that  of  either  the  thirteenth 
(•r  foiu'teenth  month  linked  with  that  of  any  month  from  the  seventh  to  the 
eleventh  inclusive.  The  outcome  is  likely  to  be  within  0..'>0  per  cent  fat  of  the 
truth  seven  times  in  eight. 

•'  In  each  case  add  the  results  and  divide  by  the  number  of  tests,  two  or  three 
as  the  case  may  be,  for  calculated  average  test  for  the  year." 

The  bulletin  contains  the  summarized  data  and  discussions  upon  which  the 
above  conclusions  are  based  and  also  gives  suggestions  concerning  weighing, 
sampling,  and  testing  milk. 

Milk  yield  and  breast  girth,  E.  Schnabel  {Milch.  ZUj.,  36  {1901),  \o.  ,?6, 
pp.  SO.'i,  303). — A  maximum  yield  of  milk  was  associated  with  a  maximum  breast 
measure  in  27  out  of  40  comparisons  and  with  a  minimum  circumference  in  8 
comparisons.     Five  comparative  tests  sh«)\'\ed  no  difference. 

Report  of  the  dairy  institute  at  Hameln,  1906,  P.  Vieth  {Bcr.  Mllcliir. 
I  list.  Ha  Did  n,  1906,  pp.  39). — The  results  of  the  various  lines  of  work  are  briefly 
summarized  and  determinations  of  the  fat  content  of  the  milk  of  346  herds 
and  comparative  determinations  of  the  fat  in  milk  by  the  Gottlieb  and  Gerber 
methods  are  reported  in  full. 

The  action  of  dilute  acids  upon  casein  when  no  soluble  compounds  are 
formed,  L.  L.  and  U.  D.  Van  Slyke  {Xeiv  York  >Sfatc  Sfo.  Tech.  Bill.  3,  pp.  7J- 
1-J3.  fii/s.  l'>). — The  authors  started  out  to  determine  the  amount  of  acid  which 
would  combine  with  casein  to  form  a  definite  compound  insoluble  in  water,  but 
failing  to  find  a  simple  chemical  combination  they  investigated  the  behavior  of 
casein  when  brought  into  contact  with  different  acids.  The  general  scope  of  the 
work  and  the  jtrincipal  conclusions  reached  are  summarized  by  the  authors  as 
follows : 

"The  behavior  of  casein  was -studied  (1)  with  four  acids  of  different,  dissoci- 
ating power  (hydrochloric,  sulphuric,  lactic,  and  acetic)  ;  (2)  with  N-12.5,  X-.500, 
N-1000,  and  X-2()00  concentrations  of  these  acids;  (3)  for  contact  of  different 
periods  of  time,  ranging  from  5  minutes  to  48  hours;  (4)  at  different  tempera- 
tures (U°,  2.j°,  and  4.j°  C. )  ;  and  (."))  with  dilute  solutions  of  neutral  salts 
(potassium  chlorid  and  magnesiiun  sulphate).  .  .  . 

"  It  was  necessary  first  to  ascertain  conditions  under  which  casein  forms 
soluble  compounds  with  dilute  acids  in  order  to  avoid  such  solution.  Evidence 
of  solution  was  shown  (1)  by  viscosity  of  solution,  (2)  by  l)ehavinr  of  solution 
on  adding  alkali,  such  as  opalescent  or  milky  appearance  or  precipitation,  (3) 
by  the  xanthoproteic  reaction,  and  (4)  by  deviation  between  results  obtained 
by  condvictivity  and  by  titration  methods.  In  case  of  solution,  titration  results 
are  untrustworthy  for  measuring  the  amount  of  free  acid  in  solution  because 
the  dissolved  proteid  neutralizes  per  se  part  of  the  alkali  used  for  titration, 
and  also  gives  up  to  the  alkali  any  acid  with  which  the  proteid  may  have  coni- 
l)ined.  Little  or  no  solution  of  casein  occurs  even  on  several  hours'  contact 
at  0°  ('.  with  solutions  not  stronger  than  N-500,  or  at  2.5°  V.  with  solutions  not 
stronger  than  X-IOOO.  Degree  of  solution  is  increased  (a)  by  concentration  of 
acid,  {h)  by  increase  cf  temperature,  and  (c)  by  prolongation  of  contact.  The 
solvent  action  of  the  four  acids  studied  was  in  the  following  order,  from 
strongest  to  weakest:  Ilydroc-hloric,  lactic,  sulphuric,  and  acetic.  The  rate  at 
which  casein  dissolves  in  different  acids  of  the  same  normality  is  not  propor- 
tional to  tlie  concentx'ation  of  the  11+ ion.,  or  to  the  dissociation,  but  is  dis- 
proportionately great  for  the  weak  organic  acids.  From  solutions  of  e(iual 
strength,  the  dis'solved  proteid  takes  up  a  larger  proportion  of  acid  than  <loes 
tlie  undissolved.  .  .  . 
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"  Casein  takes  up  acids  from  dilute  solutions.  For  example,  1  gm.  of  casein, 
shaken  with  100  cc.  of  N-1000  hydrochloric  acid  for  3  hours,  takes  from  the 
solution  nearly  50  per  cent  of  the  acid.  The  amount  of  acid  thus  taken  up  is 
not  definite  and  fixed,  but  varies  (1)  with  the  concentration  of  the  acid,  (2) 
with  the  duration  of  contact  until  equilibrium  is  reached,  which  requires  some 
hours,  (3)  with  the  degree  of  agitation  until  equilibrium  is  reached,  (4)  with 
the  temperatux'e,  and  (5)  with  the  kind  of  acid.  Some  acid  is  always  taken 
up,  however  small  the  amount  of  acid  used ;  but  the  acid  is  never  completely 
removed  from  the  solution,  however  large  the  propoi'tion  of  casein  present.  .  .  . 

"  The  maximum  amount  of  acid  adsorbed  by  a  gram  of  casein  varies  almost 
dli'ectly  with  the  concentration  of  the  acid  within  the  limits  used  (N-125  and 
N-1000)  in  the  case  of  hydrochloric,  lactic,  and  acetic  acids,  so  that  at  equilibrium 
the  ratio  of  acid  in  1  gm.  of  casein  to  the  acid  in  1  cc.  of  surroiuiding  solution 
is  nearly  constant.  In  the  case  of  sulphuric  acid  the  ratio  increases  with  dilu- 
tion of  acid.  The  equilibrium  ratio  reached  when  1  gm.  of  casein  is  treated 
with  100  cc.  of  N-500  solution  at  0°,  is  675  for  sulphuric  acid,  147  for  hydro- 
chloric, 80  for  lactic,  and  36  for  acetic.  Equilibrium  is  reached  in  2  to  24  hours, 
according  to  (1)  the  acid  used,  (2)  the  temperature,  and  (3)  the  degree  of 
agitation.  The  greater  part  of  the  acid  reacting  is  generally  taken  up  in  the 
first  half  hour  or  hour.  Increase  In  temperature  increases  the  rate  at  which 
equilibrium  is  approached,  but  decreases  the  final  amount  of  acid  taken  up, 
when  solution  of  casein  does  not  result  at  the  higher  temperature.  .  .  . 

"  The  acid  taken  up  by  casein  ma.v  be  extracted  by  shaking  with  water.  The 
extraction  continues  until  the  equilibrium  ratio  (concentration  of  acid  in  1  gm. 
of  casein  divided  by  concentration  <»f  acid  in  1  cc.  of  surrounding  solution)  is 
established,  and  then  ceases.  .  .  . 

"Neutral  salts  (potassium  chlorid  and  magnesium  sulphate)  are  not  ad- 
sorbed from  dilute  solution  by  casein. 

"  The  behavior  of  casein  with  dilute  acids,  when  no  solution  occurs,  suggests 
three  different  explanations :  (I)  an  adsori)tion  compound,  (2)  solution  of  acid 
in  casein,  or  (3)  a  hydrolyzable  salt  of  casein.  A  careful  api)licati()n  of  the 
experimental  rosults  to  each  of  these  hypotheses  indicates  that  the  action  ap- 
pears to  correspond  in  detail  only  with  the  characterisics  which  apply  to  an 
adsorption. 

"  On  the  basis  of  this  explanation,  the  pi'oteid  precipitated  when  milk  sours 
Is  free  casein  in  which  lactic  acid  is  held  by  adsorption." 

The  hydrolysis  of  the  sodium  salts  of  casein,  L.  L.  and  D.  D.  Van  Slyke 
(Neio  York  Htatc  ^tu.  Tech.  Bui.  J,  pp.  15Jf-162,  figs:.  2). — "In  determining  the 
amount  of  alkali  neutralized  by  casein,  different  indicators  give  different  re- 
sults. Phenolphthalein  has  been  in  most  common  use  in  such  work,  giving 
higher  results  than  other  indicators.  The  object  of  the  work  presented  was  to 
determine  the  neutral  point  by  means  of  conductivity  measurements  in  compari- 
son with  the  use  of  phenolphthalein  and  alkali.  Our  results  Indicate  that  the 
sodium  salts  of  casein  hydrolyze  so  readily  that  titration  with  alkali  does  not 
give  the  true  equivalent  weight  of  the  proteid.  An  >excess  of  casein,  as  of 
phosphoric  acid,  is  required  to  overcome  the  alkalinity  of  the  hydrolyzing  nor- 
mal salt.  The  point  at  which  the  alkalinity  is  overcome  is  indicated  by  the 
attainment  of  mininunn  conductivity  and  corresponds  roughly  with  the  point 
neutral  to  phenolphthalein.  Because  of  the  extreme  weakness  of  its  acid 
properties,  markedly  greater  excess  of  casein  Is  required  to  give  an  acid  reac- 
tion with  less  delicate  indicators." 

The  numerical  determination  of  leucocytes  in  milk,  A.  R.  AVard,  Margaret 
Henderson,  and  C.  M.  Haring  (Bicn.  Rpt.  Bd.  Health  Col.  19  (1905-6),  pp. 
lJi2-15C)). — The   methods   which   have   been   proposed    for    the   enumeration   of 
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leucocytes  in  milk  are  briefly  described,  witb  iiarticulnr  reference  to  their  com- 
panitive  accuracy  and  value. 

According  to  the  method  proposed  by  Stewart  a  diseased  condition  of  the 
udder  was  suspected  if  the  milk  showed  more  than  100,000  leucocytes  per  cubic 
centimeter.  A  comparison  of  the  Stewart  and  Doane-Buekley  methods  showed 
that  the  latter  method  invariably  causes  much  higher  counts.  Thus  in  OC  de- 
terminations according  to  the  Stewart  method  in  market  milk,  9  samples  showed 
no  leucocytes  and  the  highest  number  was  GO.'.XiO  per  taibic  centimeter  with  an 
average  of  5.45!)  for  all  samples.  A  direct  comparison  of  the  Stewart  and 
Doane-Buckley  methods  during  which  60  determinations  were  made  in  samples 
of  market  milk,  showed  an  average  according  to  the  latter  method  more  than  15 
times  as  large  as  by  the  Stewart  method.  In  one  set  of  comparative  tests  the 
average  number  of  leucocytes  per  cubic  centimeter  by  the  Stewart  method  was 
5,010  on  the  first  count  and  4,800  on  the  second  count,  while  from  the  same 
samples  of  milk  the  average  count  obtained  by  the  Doane-Buckley  method  was 
25.820. 

A  series  of  determinations  were  made  by  means  of  the  Doane-Buckley  method 
on  samples  of  the  milk  of  individual  healthy  cows  during  which  an  average 
count  of  49,000  i)er  cubic  centimeter  was  obtained.  When  repeated  counts  were 
made  from  a  given  sample  of  milk  the  results  obtained  by  the  Doane-Buckley 
method  were  much  more  reliable  than  those  yielded  by  the  Stewart  method. 

The  Doane-Bucklej'  method  was  applied  to  an  examination  of  mixed  milk 
from  dairies  and  individual  cows  in  those  dairies  showing  diseased  udders.  It 
was  found  that  the  milk  from  the  diseased  cows  had  no  recognizable  effect  upon 
the  leucocyte  count  of  the  mixed  milk  since  most  of  the  composite  counts  would 
be  regarded  as  entirely  normal,  and  the  highest  count  obtained  in  one  dairy  was 
191,000  per  cubic  centimeter.  In  another  dairy  one  cow  showed  a  count  of 
4,800,000  leucocytes  per  cubic  centimeter,  while  the  mixed  milk  of  the  same  dairy 
showed  only  19,000  per  cubic  centimeter.  The  author  concludes  that  "  it  is 
not  possible  to  detect  udder  disease  in  cows  by  the  examination  of  a  mixed 
milk  for  number  of  leucocytes  alone."  It  is  also  held  that  the  presence  of 
streptococci  in  milk  can  not  be  considered  as  a  proof  of  mammitis  and  that  the 
microscopic  examination  of  milk  for  staphylococci  is  of  doubtful  value. 

Emulsions,  R.  Lez£  (Rev.  Gen.  Lait,  6  {1907),  No.  10,  pp.  217-224).— This 
is  a  discussion  of  the  theory  of  emulsions  with  special  reference  to  dairy 
products. 

Investigations  on  milk  serum,  F.  Landolf  (BiocJiem.  Ztschr.,  4  (1907), 
Xo.  2-3,  pp.  172-195). — From  the  results  of  earlier  investigations  and  of  those 
reported  in  this  article  the  author  is  inclined  to  believe  that  lactose  exists  in 
milk  in  combination  with  both  nitrogenous  and  nonnitrogenous  substances 
rather  than  in  a  free  condition.  The  preparations  obtained  by  the  author  show 
great  variations  as  regai'ds  polarization,  reduction  of  Fehling's  solution,  and 
fermentation  with  yeast. 

Bacteriological  examinations  of  milk  powder,  G.  Grosso  (Ztschr.  Fleisch 
II.  Milchhjifi.,  17  (1907),  No.  9,  pp.  312-315). — From  samples  of  milk  powder 
prepared  by  the  Just-Hatmaker  process  the  author  isolated  the  following  naicro- 
organisms :  Bacillus  'brevis,  B.  subtilis,  B.  amariflcans,  B.  siibbutyrictis,  Micro- 
coccus variuns,  M.  corrugatus.  and  M.  rhurncus. 

The  composition  of  Irish  butter  during  the  winter  months,  .1.  H.  Ball 
(Analyst,  32  (1907),  No.  375,  pp.  202-208,  figs.  3).— Thirty-nine  samples  of 
butter  made  near  Limerick  from  October  6,  1906,  to  March  26,  1907,  showed 
Reichert-Meissl  numbers  varying  from  21.9  to  30.9,  Polenske  numbers  from  1.4 
to  2.5.  refractometer  numbers  from  41  to  42.5,  and  saponification  numbers  from 
220.3  to  226.9. 
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Gathered  cream  for  butter  making,  J.  A.  Ruddick  and  G.  H.  Barr  {Canada 
Dept.  .l;/r..  Branch  Dairy  and  Cold  Storat/e  Comr.  Bill.  1o,  pp.  12,  fifjs.  .3). — Sug- 
gestions are  made  concernins:  the  pi-(>])er  handling  and  care  of  cream  intendetj 
for  factory  butter  mailing. 

Some  of  the  first  chemical  changes  in  Cheddar  cheese,  L.  L.  Van  Slyke 
and  A.  W.  Kosworth  {\eir  York  >^tatr  .S7rt.  Tecli.  Bid.  //.  jip.  l-IG). — The 
authors  studied  the  early  changes  taking  place  in  the  proteids  of  cheese  and 
also  changes  in  the  calcium  and  phosphoric-acid  compounds. 

"  Five  cheeses  were  made  at  different  times  under  the  usual  conditions  ob- 
served in  making  Cheddar  cheese.  They  were  kept  at  15.5°  C.  Determinations 
in  cheese  were  made  of  the  amounts  of  (1)  total  nitrogen,  (2)  nitrogen  soluhle 
at  55°  C.  in  5  per  cent  solution  of  sodium  chlorid.  (3)  water-soluble  nitrogen, 
(4)  acidity  of  water-extract,  (5)  lactose,  (G)  total  calcium  and  phosphoric- 
acid  compounds.  (7)  water-soluble  calcium  and  phosphoric-acid  compcmnds.  (8) 
calcium  compoimds  in  the  salt-soluble  ])ortion.  (0)  calcium  lactate.  (10)  total 
and  water-soluble  ash.  .  .  . 

"  (1)  The  insoluble  proteid  of  fresh  choese-curd  (calciinn  paracasein)  changes 
rapidl.v  into  a  form  soluble  in  5  per  cent  solution  of  sodium  chlorid  at  55°  C, 
until,  in  9  or  10  houi's  after  the  cheese  is  put  in  press,  the  proteid.  originally 
insoluble  in  the  salt  solution,  becomes  completely  soluble  in  this  solution.  (2) 
Then  the  proteid  soluble  in  salt  solution  changes  into  a  form  insoluble  in  salt 
solution,  this  change  taking  place  rapidly  at  first  and  then  gradually.  (3) 
Proteids  in  water-soluble  form  appear  to  increase  only  slightly,  if  at  all.  until 
after  the  salt-soluble  proteid  has  partially  changed  into  the  form  insoluble  in 
salt  solution.  .  .  . 

"The  calcium  and  phosphoric-acid  compounds  of  cheese,  insoluble  at  the 
start,  become  soluble  luitil  about  80  per  cent  of  the  calcium  and  all  of  the  phos- 
phates become  soluble  in  water.  This  change  is  due  to  the  formation  of  lactic 
acid  and  its  action  upon  the  phosphates  of  the  cheese,  resulting  in  the  formation 
of  monocalcium  phosphate  and  calcium  lactate.  About  20  per  cent  of  all  the 
calcium  in  the  cheese  is  found  in  the  siilt-soluble  portion,  and  the  proteid  in 
this  solution  shows  :\n  acidity  aliout  equal  to  tliat  shown  by  calcium  paracasein." 

The  acidity  of  the  water  extract  of  Cheddar  cheese,  L.  L.  Van  Slyke  and 
A.  W.  Bosworth  (Xeic  York  .Sfo/c  »S'/ff.  Tech.  Bill.  J,,  pp.  17-22) .—The  acidity 
of  the  water  extract  of  normal  Cheddar  cheese  is  attributed  to  monocalcium 
phosphate. 

Chemical  studies  of  Camembert  cheese,  A.  W.  Bosworth  (Neiv  York  State 
Sta.  Tech.  Bui.  5.  pp.  23-39). — The  Imlletin  is  summarized  by  the  author  as 
follows : 

"Camembert  cheese  can  be  made  in  the  laboratory  which  compai-es  very 
closely  to  the  cheeses  found  upon  the  American  market,  to  the  cheeses  imported 
from  Europe,  and  to  those  worked  upon  by  other  investigators. 

"  The  only  function  of  the  rennet  in  this  type  of  cheese  is  to  coagulate  the 
milk. 

"The  bacteria  are  responsible  for  the  most  important  chemical  changes 
which  take  place  In  the  cheese  during  its  early  history. 

"  The  changes  caused  by  the  bacteria,  directly  or  indirectly,  are  as  follows : 

"(a)   Lactic  acid  is  produced  from  milk  sugar. 

"(b)  This  acid  as  formed  combines  with  some  of  the  insoluble  calcium  which 
is  present  in  a  new  cheese  as  phosiihates  and  as  calcium  paracasein. 

"(c)  The  lactic  acid  in  combining  with  some  of  the  calcium  of  the  insoluble 
phosiihates  produces  calcium  lactate  and  soluble  phosphates.  These  soluble 
phosphates  are  acid  salts  and  increase  the  acidity  of  the  cheese. 
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"(d)  Tlio  iirodiu-lioii  ol"  lactic  acid  in  soiuc  way.  as  ycl  not  I^nown.  lias  an 
effect  upon  tho  calciiun  paracasein  whereby  it  is  conii)letely  changed  into  a 
form  soluble  in  r>  jut  cent  salt  solution. 

"(e)  The  t'nrtliei-  production  of  lactic  acid  chanu'cs  liiis  salt-soluble  conii>ouud 
into  a  form  in.soluble  in  salt  solution  and  water. 

"The  acidity  of  Camenibert  cheese  is  due  mainly  to  two  tilings:  I'aracasein 
and  monocalcium  i)hos])hate   (('aII,l\Os). 

"  On':>  of  the  characteristic  differences  in  the  makiui;:  of  Cheddar  cheese  and 
Cameuibert  cheese  seems  to  be  the  i)roper  control  of  the  production  of  the  salt- 
soluble  compound  and  of  the  subse(iuent  change  in  this  compound. 

"  Molds  are  responsible  for  that  part  of  the  ripening  of  the  cheese  in  which 
the  compact  insoluble  curd  is  changed  in  texture  and  becomes  a  soft  creamy 
mass  almost  entirely  soluble  in  water.  This  is  due  to  enz.vms  produced  by 
the   molds." 

Robbiole  cheese  of  Valsassina,  (i.  Cornalba  (riuliis.  Lfttt.  e  Zootcc.  ■'>  (1907), 
AV>.  12,  p.  01). — This  soft,  highly  prized,  Italian  cheese  is  briefly  described  and 
analyses  of  2  samples  are  reported  as  follows:  Water  40.50  and  45.37  per  cent, 
fat  25.55  and  3(».5t)  per  cent,  jiroteids  I9.9!>  and  20.21  per  cent,  total  ash  7.90  and 
0.73  per  cent,  and  sodium  chlorid  5.80  and  1.22  per  cent,  respectively. 

The  relation  of  whey  albumin  to  coagulation  with  rennet,  S.  Schmidt- 
XiELSKiN  {Beitr.  Oliciii.  Phyi^iol.  u.  Path.,  9  (1907),  No.  8-11,  pp.  322-332).— 
According  to  the  author's  investigations  considerable  so-called  whey  albumin  is 
formed  when  rennet  is  allowed  to  act  upon  casein  solutions.  This  may  repre- 
sent as  nuich  as  4  per  cent  of  the  nitrogen  in  the  casein  and  is  not  dependent 
upon  tlie  rennet,  as  it  may  also  be  produced  by  coagulation  with  ac-ids.  It  is 
looked  upon  as  a  cleavage  product  of  the  casein. 

Whey  albumose,  E.  Fuld  {Blnchcm.  Ztxchr..  'i  (1907),  vYo.  .'/-.>-(j.  pp.  .'/SS- 
Ji99). — The  author  reports  the  formation  of  a  so-called  whey  albumose  as  dis- 
tinguished "from  the  whey  albumin  of  Hammarsten  during  the  coagulation  by 
rpnnet  of  artificiall.v  prepared  casein  solutions. 

Sanitary  relations  of  the  milk  supply  {V.  S.  Dept.  Apr.,  Bur.  Aniiu.  Indus. 
Circ.  Ill,  pp.  7). — This  is  a  report  of  a  committee  appointed  by  the  ccJmmis- 
sioners  of  the  District  of  Columbia  to  investigate  the  local  milk  supply. 

The  report  states  that  thei'e  is  an  opposition  on  the  part  of  the  trade  to  reason- 
able requirements,  that  there  is  proof  that  milk  is  a  cause  of  disease,  and  that 
while  Washington  market  milk  compares  favorably  with  the  supply  in  other 
cities  "  there  is  abundant  evidence  to  indicate  that  stale  and  infected  market 
milk  is  everywhere  responsible  for  a  needless  sacrifice  of  human  life."  The 
importance  of  low  temperatures  in  keeping  milk,  certified  milk,  and  the  pasteur- 
ization of  milk  are  also  discussed.  The  committee  favors  pasteurization,  except 
for  milk  obtained  and  handled  by  the  best  methods,  and  reconunends  the  estab- 
lishment within  the  District  of  a  central  plant  for  receiving  and  preiiaring  all 
milk  for  distribution  and  for  sterilizing  milk  cans  and  utensils. 

Some  suggestions  are  made  to  the  public  on  home  pasteurization  and  other 
measures  designated  as  immediate  safeguards. 

The  sanitary  control  of  milk  production,  F.  I.  Kaiser  (111 us.  Laudu-.  Ztg., 
27  {1907),  No.  J/G,  pp.  J/15-Jil7). — This  is  a  discussion  of  the  more  important  con- 
ditions necessary  for  the  production  and  sale  of  pure  milk. 

London  milk,  J.  W.  Peck  (Jour.  Ron.  lust.  Puh.  Health,  ir>  {1907),  Xo.  ,',, 
pp.  219-22G). — The  author  collected  101  samples  of  London  market  milk  and 
exanuned  them  by  the  (Jerber  method  and  the  cr.voscopic  method  of  I'armentier, 
concluding  from  his  results  that  OS  samples  had  been  skinuued  and  89  had  been 
watered.  The  average  fat  content  of  the  samples  was  3.00  per  cent.  Conunent 
is  also  made  on  milk  standards  and  on  the  improvement  of  milk  supplies. 
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London  milk,  H.  D.  Richmond  and  C.  Revis  {Jour.  Roy.  Inst.  Pub.  Health, 
15  (1901),  No.  5,  pp.  268-272). — The  authors  question  the  accuracy  of  the  ana- 
lytical data  reported  in  the  above  article  as  well  as  the  soundness  of  the  con- 
clusions reached. 

Bacterial  content  of  milk,  Szasz  {Abs.  in  Ztschr.  Fleisch  u.  MUchhyg.,  17 
(1007),  Xo.  10.  p.  3.53). — The  author  examined  150  samples  of  market  milk  in 
Budapest,  finding  an  average  l)acterial  content  of  1,563.000  bacteria  per  cubic 
centimeter.     The  range  was  from  18.000.000  to  52,800. 

Homogenization  of  milk,  C.  Istaz  and  G.  Van  Soest  (Rev.  Gen.  Lait,  6 
(1907),  Xo.  11,  pp.  2Jjl-2.'i8). — The  literature  of  this  subject  Is  briefly  reviewed 
and  experiments  are  reported,  the  authors  concluding  that  the  agidity  of  milk  is 
not  increased  by  homogenization,  that  the  chemical  composition  is  not  sensibly 
altered,  and  that  if  foreign  fats  have  been  added  to  market  milk  in  this  way  the 
fraud  has  at  least  not  been  practiced  on  the  samples  examined  by  them.  No  real 
physiological  advantages  from  homogenization  have  as  yet  been  demonstrated. 

Preservatives  in  milk,  H.  D.  Richmond  and  E.  H.  Miller  (Analyst,  32 
(1907),  Xo.  37-'i,  pp.  l-i-'f-lo'f). — The  authors  believe  that  the  acidity  of  milk  can 
be  expressed  with  fair  accuracy  as  a  function  of  time  and  temperature.  Be- 
tween 15  and  35°  C.  the  effect  of  temperature  is  quite  regular,  each  rise  of  10° 
Increasing  the  rate  of  development  of  acid  2.075  times. 

The  authors  have  studied  the  effect  of  various  so-called  preservatives  upon 
the  souring  of  milk.  The  following  substances  apparently  hastened  souring: 
Sodium  fluorid,  acid-potassium  fluorid,  sodium  sulphite,  resorcin,  and  phloro- 
glucin.  The  following  had  no  appreciable  preservative  action :  Phthalic  acid, 
abrastol,  sodium  /3-naphthol,  sulphonate,  and  cyllin.  The  following  had  an 
appreciable  preservative  effect :  Sodium  benzoate,  potassium  benzoate.  ^-naph- 
tbol,  salicylic  acid,  potassium  metabisulphite,  and  borates. 

In  the  authors'  experiments  milk  kept  at  30°  C.  became  sour  enough  to  curdle 
on  boiling  in  17  hours.  The  addition  of  0.1  per  cent  of  the  following  preserva- 
tives delayed  the  time  of  souring  the  number  of  hours  indicated  after  each^ 
Boric  acid  10,  benzoic  acid  51,  salicylic  acid  7J.  /3-naphthol  4i,  and  potassium 
metabisulphite  21.  "  When  it  is  considered  that  the  same  effect  can  be  attained 
by  cooling  the  milk  down  a  few  degi'ees,  at  a  cost  which  certainly  does  not 
exceed  that  of  the  preservative,  it  is  evident  that  there  is  no  justification  for 
the  use  of  preservatives  in  milk." 

Notes  are  given  on  the  detection  and  estimation  of  benzoates,  /3-naphthol,  and 
boric  acid. 

Dairy  inspection  in  Ireland,  P.  .J.  How.\rd  (Jour.  Roy.  Inst.  Pub.  Health, 
15  (1907),  No.  5,  pp.  273-278). — There  is,  according  to  the  author,  practically 
no  dairy  inspection  in  Ireland.  The  need  of  inspection  is  therefore  discussed  in 
this  article  and  a  simple  system  is  briefiy  outlined. 

The  pasteurization  and  the  inspection  of  creamery  and  cheese  factory  by- 
products, E.  H.  Fakrington  and  E.  G.  Hastings  (Wisconsin  Sta.  Bui.  148,  pp. 
17,  flys.  3). — Methods  of  pasteurizing  skim  milk,  buttermilk,  and  whey  are 
brieflj-  outlined  and  several  arrangements  for  this  purpose  are  described  and 
illustrated.  Suggestions  are  made  concerning  the  removal  of  the  foam  from  hot 
skim  milk,  and  the  feeding  value  of  pasteurized  skim  milk  is  discussed.  It  was 
found  experimentally  that  in  pasteurizing  skim  milk  by  forcing  steam  into  it 
about  10  per  cent  of  water  was  added  to  the  milk.  Buttermilk  in  amounts  not 
to  exceed  5  per  cent  may  be  added  to  sweet  skim  niillc  and  pasteurized  witliout 
the  mixture's  curdling. 

Various  tests  for  the  detection  of  jiasteurized  milk  and  whey  are  described. 
The  potassium  iodid-starch  test  is  recommended  for  general  use. 
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Disinfectants  and  the  disinfection  of  dairies,  K.  Teichert  {Molk.  Ztc/.,  21 
(19(17),  Xo.  20,  pp.  535-537). — The  advantages  and  disadvantages  of  various 
methods  of  disinfecting  dairy  apparatus  and  buildings  are  enumerated  and  tests 
of  a  proprietary  disinfectant  are  reported. 

Commercial  products  and  their  valuation  with  special  reference  to  micro- 
scopy and  technology,  E.  IIanausk.k  (IJrdiiiaini-KHiiif/'x  Gniiiilriss;  dcr  Alh/c- 
mcincn  Warenkuride  miter  Berilcksichtigung  dcr  Mikroskopie  inn]  Techuolof/ie. 
Leipzig:  J.  A.  Barth.  1906.  1.',.  ed.  pp.  XVI+930.  fig-^.  //iff).— This  general 
treatise  on  the  origin,  valuation,  and  uses  of  commercial  products,  including 
precious  stones,  minerals,  metals,  inks,  coloring  matters,  chemicals,  and  other 
inoi-ganic  materials,  and  foods,  feeding  stuffs,  condiments,  fats,  oils,  drugs,  paper, 
tanning  materials,  leather,  fertilizers,  and  other  organic  products  of  commercial 
importance,  is  designed  as  a  refereni'e  handbook  for  use  in  technical  and  other 
schools  and  also  for  all  who  are  interested  in  the  technology  of  the  subject  and 
in  its  commercial  aspects.  In  preparing  the  revision,  material  which  has  accu- 
mulated since  earlier  editions  has  been  incorporated  and  the  volume  as  a  whole 
constitutes  a  valuable  reference  work. 

Cider  making  in  France,  D.  I.  Murphy  (Mo.  Consular  and  Trade  Rpts. 
[r.  -Sf.],  1907.  Xo.  .319,  pp.  209-211).— A  brief  description  of  the  methods  of 
cider  manufactiu-e.  together  with  varieties  of  apples  used  for  this  purpose  in 
France. 

On  the  cause  of  the  turbidity  of  wines,  X.  Passerini  {Aiti  R.  Accad.  Ecoii. 
Agr.  Georg.  Fircnzc.  -7.  srr..  .?  (1906).  Xo.  Jf.  ii/j.  .i6.)-373). 

VETERINARY  MEDICINE. 

Abstracts  of  work  done  in  the  laboratory  of  veterinary  physiology  and 
pharmacology,  IV,  P.  A.  Fish  (Itliaca:  X.  Y.  >!tate  Vrt.  Vol..  19in.  pp.  67, 
figs.  3). — The  influence  of  sodium  benzoate  upon  digestive  fluids  and  upon 
metabolism  was  investigated  by  P.  A.  Fish  (pp.  3-25  and  .58-05).  The  diges- 
tion of  starch  and  cane  si:gar  was  not  greatly  influenced  by  the  presence  of 
sodium  benzoate  to  the  extent  of  0.5  per  cent.  The  digestion  of  proteids  was 
almost  entirely  checked  by  1  per  cent  sodium  benzoate.  Large  amounts  of  this 
drug  increased  metalwlism  and  if  continued  may  pi'oduce  disturbances  by  inter- 
fering with  the  action  of  the  liver. 

In  experiments  with  nuclein,  L.  S.  Baehus  (pp.  26-3G)  foiuid  that  this  sub- 
stance causes  a  rapid  increase  in  the  number  of  white  blood  corpuscles,  affect- 
ing the  red  cells  to  a  slight  extent  and  showing  weak  germicidal  properties. 

Experiments  were  carried  out  by  P.  A.  Fish  (pp.  37^1)  to  determine  the 
physiological  effect  of  arecoliu  hydrobromid.  These  experiments  have  already 
been  noted  from  another  source  (E.  S.  R.,  18,  p.  98).  Barium  chlorid  was 
tested  as  an  antidote  for  mix  vomica  (pp.  42,  43).  It  was  found  to  giA-e 
almost  immetliate  i-elief  after  the  administration  of  fatal  doses  of  nux  vomica. 
Ai)out  15  grains  of  barium  chlorid  injected  intravenously  was  necessary  to 
counteract  the  effect  of  4  gm.  of  nux  vomica. 

C.  L.  Roadhouse  and  L.  Giltuer  carried  on  experiments  to  determine  the 
value  of  bovine  serum  in  cases  of  glanders  (pp.  44r-50).  The  blood  serum  of 
healthy  cattle  was  used,  and  it  was  found  that  this  serum  caused  no  injurious 
effec-ts  aside  from  a  slight  reduction  in  the  niunber  of  red  blood  corpuscles. 
The  serum  apparently  imparts  some  power  of  resistance  to  glanders  virus  and 
therefore  has  value  as  a  means  of  diagnosis,  but  is  not  capable  of  curing 
glanders. 

Report  on  the  investigations  and  work  of  the  government  veterinary 
service  for  1904-5   (Verslag.  Bcvind.  m  Handel.   Veeartsenijk.  Staatstoezicht, 
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IDO.'f-.'),  pp.  2'f6). — A  list  is  given  of  tlu^  Uiiuies  of  veterinarians  connected  with 
the  government  service  in  Netlierlands.  The  Larger  part  of  the  report  is  occu- 
pied with  a  general  account  of  tlie  sanitary  condition  of  animals  throughout 
"the  kingdom  with  jisrticular  reference  to  the  prevalence  of  tuberculosis,  influ- 
enza, strangles,  tetanus,  hog  cholera,  gid,  intoxications,  etc. 

A  treatise  on  surgical  therapeutics  of  domestic  animals,  P.  J.  Cadiot  and 
J.  AxMY,  trans,  by  A.  Liautard  (Xcn:  YorJ,-:  W.  R.  Jcukiiis,  1906,  pp.  XV +580, 
pgs.  118). — The  translator  of  this  volume  ciinsidered  the  French  edition  as 
containing  in  a  satisfactory  form  the  information  necessary  to  a  thorough  under- 
standing of  surgical  therapeiitics  of  domestic  animals.  The  literature  along 
this  line  in  English  is  quite  limited  and  the  need  was,  therefore,  felt  for  the 
translation. 

The  volume  contains  a  general  account  of  surgery,  a  special  discussion  of 
diseases  common  to  all  the  tissues  and  disesises  peculiar  to  certain  tissues,  par- 
ticularly the  extremities. 

Veterinary  toxicology,  .J.  A.  Nunx  (A'c?r  Yorl-:  IT'.  R.  Jenkins  Co.,  1901,  pp. 
VII+191). — The  purpose  of  the  present  volume  is  to  furnish  a  reliable  compila- 
tion of  material  from  all  known  sources  regarding  the  effects  and  antidotes  of 
the  various  mineral,  animal,  and  vegetable  poisons  which  may  be  of  impor- 
tance in  veterinary  medicine.  The  volume  includes  an  account  of  general  toxi- 
cology and  the  identification  of  poisons,  and  si)ecial  chapters  on  metallic  poisons, 
alkaline  metals,  mineral  acids,  gases,  vapors,  vegetable  alkaloids,  ergot,  and  other 
poisonous  substances. 

Meat  inspection.  As  it  is  of  interest  to  the  State  of  Missouri,  D.  F. 
LucKEY  (Mo.  Bil.  .\(/r.  Mo.  Bill..  ■'>  ilUOl).  \o.  12.  pp.  11). — The  purposes-of  meat 
inspection  are  to  prevent  the  sale  of  diseased  meat  and  the  conseciuent  spread 
of  animal  diseases,  and  to  require  cleanliness  and  hygienic  methods  in  handling, 
preserving,  and  shipping  meat  and  meat  pr;)diiets  intended  for  food.  The  chief 
results  obtained  by  federal  meat  inspection  are  briefly  noted,  and  attention  is 
called  to  the  duties  of  the  State  in  supplementing  the  work  done  by  the  Bureau 
of  Animal  Industry. 

The  influence  of  pressure  on  the  resorption  of  fluids  in  the  subcutaneous 
connective  tissue,  M.  H.  J.  C.  Thomassen  [Inaiig.  Dii^s.,  Unir.  Bern,  1906,  pp. 
o-'i,  fi(is.  2). — The  purpose  of  the  experiments  which  constitute  the  basis  for  this 
dissertation  was  to  determine  the  effect  of  pressure  upon  the  rate  of  resorption 
of  fluids  injected  under  the  skin.  The  author's  experiments  were  carried  out  on 
young  calves  and  the  chemical  substances  used  in  solution  in  producing  an 
edematous  conditifni  were  nitrate,  chlorid,  and  iodid  of  sodium. 

It  was  found  that*  when  a  mixture  of  equal  volumes  of  sodium  nitrate  and 
chlorid  in  a  solution  isotonic  with  the  blood  was  injected  into  the  subcutaneous 
connective  tissue,  the  rapidity  of  the  blood  current  was  diminished.  When 
a  sodium-nitrate  solution  was  injected  under  increased  pressure  the  rate  of 
resorption  into  the  blood  was  considerably  increased,  although,  as  already  indi- 
cated, the  blood  current  is  somewhat  slower.  These  results,  therefore,  indicate 
that  in  the  resorption  into  the  l)lood  of  fluids  in  the  subcutaneous  connective 
tissue  the  chief  factors  are  diffusion,  filtration,  and  osmosis. 

The  occurrence  of  eosinophilous  leucocytes  in  inflammatory  foci  of  the 
skin,  C.  Troester  {Ztftchi:  Vrterhwrlc,  19  {1901),  No.  J/,  tip.  153-156,  figs. 
2). — The  material  which  the  author  examined  included  sections  of  the  skin  of 
horses  which  had  been  cauterized  shortly  before  preservation.  In  preparing  the 
material  the  skin  and  underlying  tissues  were  accidentally  separated  from  one 
another.  A  microscopic  study  of  sections  taken  10  mm.  from  the  cauterized 
point  showed  that  the  oxiter  skin  was  normal  while  the  Malpighian  layer  was 
somewhat  thickened  and  showed  a  dissolution  of  the  cell  nuclei. 
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Second  interim  report  of  the  royal  coniniission  appointed  to  inquire  into 
the  relations  of  human  and  animal  tuberculosis,  X.  Foster  et  al.  {LomJini: 
Rnij.  Colli.  1'iihrn-ulosis,  1901.  lit.  1.  /ij).  il>i :  iib.<t.  in  Join:  Roij.  Jiixt.  J'lib.  Hcaltli, 
J")  (liWJ).  Xo.  3.  pp.  J6S-m). — The  voynl  coiiunission  was  directed  by  the  Kinj^ 
of  Pviifilimd  to  investigate  and  rejxjrt  on  wbetlier  tuberculosis  in  animals  and 
man  is  one  and  the  same  disease,  wl\ether  it  may  l>e  I'eciprocally  transmitted, 
and  under  what  conditions,  if  at  all,  such  intertransmission  occurs. 

In  the  course  of  the  investijiations  outlined  in  this  i-ei)ort,  which  includes  also 
a  sunmiary  of  previous  investigations  by  the  connnission,  tuberculous  material 
has  lieen  used  from  80  cases  in  cattle  .-md  ('>(>  in  man.  The  material  thus 
obtained  was  employed  in  the  form  of  emiUsions  or  pure  cultures  in  feeding 
experiments  and  by  subcutaneous,  intravenous,  and  intramammary  inoculation. 
Both  the  bovine  and  human  tuberculous  material  was  tested  on  cattle  and 
various  other  animals  including  guiiie;i  jiigs.  raltbits,  rats,  cats,  dogs,  goats, 
])igs,  and  monkeys. 

I'articidar  attention  is  given  to  the  morphological  and  cultural  variations 
observed  in  the  tubercle  bacilli  as  obtained  from  different  sources.  All  of  the 
details  of  these  experiments  of  interest  to  investigators  are  given  in  an  apjien- 
dix  to  the  repox't.  The  general  result  of  the  investigations  thus  far  carried  out 
indicate  that  "there  can  be  no  doubt  but  that  in  a  certain  number  of  cases  the 
tuberculosis  occurring  in  the  Inunan  subject,  esjiecially  in  children,  is  the  direct 
result  of  the  introduction  into  the  human  body  of  the  bacillus  of  bovine  tuber- 
culosis; and  thei'e  also  can  be  no  doubt  that  in  the  ma.jorit.v  at  least  of  these 
cases  the  bacillus  is  introduced  through  cow's  milk.  Cow's  milk  containing 
bovine  tubercle  bacilli  is  clearly  a  cause  of  tuberculosis  and  of  fatal  tuberculosis 
in  man."  In  fact,  in  14  out  of  the  (iO  cases  of  tuI)erculosis  in  man.  the  tubercle 
bacillus  proved  to  be  of  the  bovine  type. 

Human  and  bovine  tuberculosis,  with  special  reference  to  treatment  by 
special  kinds  of  tuberculin,  N.  ItAw  [Tiiherciihixis.  il  (19ii7).  A'o.  ,'/,  pp.  198- 
205). — The  author  adheres  to  his  view  set  forth  in  1008  that  human  and  bovine 
bacilli  are  two  distinct  types  of  a  common  species.  This  view  has  received  con- 
firmation, in  the  author's  opinion,  during  the  observation  of  4,000  cases  of 
pulmonar.v  tuberculosis  in  man  and  a  study  of  the  origin  of  these  cases. 

It  is  maintained  that  tubercle  bacilli  of  the  human  type  produce  pulmonary 
phthisis  and  ulceration  of  the  intestines  and  abdominal  glands,  while  bacilli  of 
the  bovine  type  produce  tubercular  peritonitis,  tubercular  meningitis,  tuber- 
culosis of  the  lymphatic  glands,  bones,  and  joints,  and  probabl.v  lupus.  Acute 
miliar.v  tuberculosis  is  also  believed  to  be  of  bovine  origin.  The  author  holds 
that  man  is  susceptible  to  both  types  of  the  bacilli  and  that  bovine  tuberculosis 
is  frequently  transmitted  to  man  in  infected  food  and  b.v  contagion.  It  is  also 
held  that  the  two  forms  of  tuberculosis  are  somewhat  antagonistic  to  each  other 
so  that  a  mild  attack  of  one  offers  protection  against  the  other.  It  has  been 
found  that  tuberculin  from  man  has  a  marked  curative  effect  in  l)()vine  lesions 
and  vice  versa. 

The  danger  from  tubercle  bacilli  in  the  environment  of  tuberculous  cattle, 
E.  ('.  ScHKOEDER  and  W.  K.  Cotton  (  I  .  S.  Dcpt.  Agr.,  Bur.  Aniin.  Jiidiix.  Bui.  99, 
pp.  2.'i). — The  investigations  reported  in  this  paper  were  undertaken  for  the 
purpose  of  determining  the  extent  to  which  tuberculous  cattle  may  distribute 
tubercle  bacilli  in  their  milk,  feces,  or  by  other  means.  It  was  found  that 
tubercle  bacilli  are  readily  disseminated  in  the  feces.  In  fact  the  feces  are 
considered  the  most  dangenms  factor  in  the  spread  of  tuberculosis.  Tubercle 
bacilli  are  present  in  the  feces  not  only  of  cattle  showing  clinical  symi)toms  of 
Tuiterculosis  but  also  of  cattle  so  slightly  affected  that  the  tuberculin  test  is 
rcijuired  for  diagnosis  of  the  disease. 


182  EXPERIMENT    STATION    RECORD. 

It  was  found  that  when  cattle  are  ted  material  cuntainiug  tubei'cle  bacilli  the 
micro-organisuis  are  passed  through  the  body  aud  appear  in  the  feces.  The 
nasal  discharge  and  the  urine  were  found  to  be  free  from  tubercle  bacilli.  In 
the  opinion  of  the  authors,  milk  from  tulierculous  cows  does  not  contain 
tubercle  bacilli,  at  least,  as  a  rule,  until  the  udder  and  structures  connected 
AVith  it  are  affected.  In  stables  where  tuberculous  cows  are  kept,  however,  the 
feces  contain  sufficient  tubercle  bacilli  to  infect  the  nulk  in  nearly  all  cases 
from  the  dust  of  the  stable  unless  special  precautions  arc  taken. 

It  was  shown  that  the  feces  of  tuberculous  cows  contsiins  sufficient  tubercle 
bacilli  to  render  milk  pathogenic  even  when  minute  (|uantities  of  the  feces  are 
added  to  the  milk.  On  account  of  the  great  danger  from  the  spread  of  tuber- 
culosis through  the  agency  of  the  feces,  it  is  reconunended  that  iill  dairy  cows 
be  periodically  tested  with  tuberculin  and  that  all  reacting  cattle,  regardless  of 
their  condition  of  health,  be  separated  from  healthy  cattle  and  not  used  for 
dairy  i»uri)oses. 

Primary  tuberculosis  of  the  lungs  and  bronchial  and  mediastinal  glands 
in  young  calves  due  to  the  ingestion  of  tuberculous  virus,  A.  Chauvkau 
(Conipt.  Rciiil.  A((i(L  Sci.  [P(iris\.  I'i'i  {19(11),  Xo.  ll,  pp.  n7-7!^3). — In  connec- 
tion with  the  evi<lence  presented  by  recent  investigators  that  pulmonary  tuber- 
culosis in  animals  and  man  ma.v  arise  from  infection  through  the  alimentary 
tract  the  author  calls  attention  to  certain  investigations  which  he  made  from 
1S(J8  to  1S74  in  which  i)uhnonary  lesions  were  brought  about  by  the  ingestion  of 
tubercle  virus  without  the  production  of  any  pathological  conditions  in  the 
alimentary  tract. 

Inoculation  of  blindworms  and  snakes  with  human  tubercle  bacilli, 
J.  Sorgo  and  E.  Suess  {Cenfbl.  -Bakf.  [etc.].  1.  Mtt..  (>ri(j..  ',3  (lOOl),  Xos.  5.  pp. 
Jf.i.i-'jS.i :  a,  pp.  529--)Ji7). — In  the  long  series  of  experiments  carried  out  by  the 
authors,  human  tubercle  bacilli  were  found  to  cause  true  infection  in  blindworms 
aud  snakes.  As  a  rule,  tubercle  bacilli  of  human  origin  did  not  become  modified 
so  as  to  produce  an  infection  in  warm-blooded  animals.  The  author  believes 
that  occasional  modificiition  <;f  this  sort  is  a  mutation  in  the  sense  of  de  Vries 
and  that  under  ordinary  conditions  the  tubercle  bacilli  from  human  beings  and 
from  warm-blooded  animals  are  quite  distinct. 

The  distribution  of  iodin  in  tuberculous  animals,  O.  Loeb  and  L.  Michaud 
{Biochcni.  Ztschr..  3  (1901),  Xo.  2-^,  pp.  301-3 i J,).— Several  investigators  have 
sought  to  obtain  evidence  regarding  the  question  whether  pathological  processes 
exercise  any  specific  attraction  for  drugs.  In  order  to  obtain  some  experimental 
data  on  this  point  the  authors  administered  potassium  iodid  to  rabbits  after 
having  previously  inoculated  them  with  tubercle  bacilli.  It  was  found  that 
more  iodin  was  stored  up  in  the  tubercles  than  in  the  healthy  tissues.  Similar 
results  were  obtained  in  experiments  with  guinea  pigs.  It  appears,  therefore, 
that  tuberculous  tissue  has  a  high  power  of  absorbing  iodin  combinations. 
The  iodin  thus  absorbed  is  not  in  insoluble  organic  combination. 

Taking  samples  of  sputum  by  means  of  tracheotomy  in  diagnosing 
tuberculosis,  A.  A.  Overbeek  (Tijdschr.  Vceart.sciiijJc..  3'/  (1901),  Xo.  6.  pp. 
311-31')). — The  author  reports  that  in  cattle  suspected  of  being  tuberculous,  the 
"use  of  a  trocar  inserted  through  the  rings  of  the  trachea  will  enable  the  operator 
to  obtain  bronchial  slime  which  may  be  at  once  examined  for  the  presence  of 
tubercle  bacilli.  This  method  is  recommended  in  examination  of  cattle  intended 
for  transport,  in  making  a  differential  diagnosis  between  tuberculosis  and 
pleuro-pneumonia,  in  examining  dairy  cattle  and  calves,  and  also  calves  used 
tor  the  production  of  vaccine. 

The  etiology  and  vaccination  for  tuberculosis,  A.  C  almette  (Jour.  Roi/. 
Just.  Puh.  Health.   15    (1901),  Xo.  3,  pp.  i^y-i55;.— Apparently  no  domestic 
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animal  or  man  i.s  onlirely  immune  tu  tuberculosis.  The  opportunities  for 
becoming  infecteil.  particularly  by  the  ingestion  of  tubercle  bacilli,  are  fre- 
quent, and  on  tliis  account  the  author  looks  forvrard  hopefully  to  the  further 
perfection  of  a  methitd  of  vaccinating  animals  and  man  against  the  disease. 

Recent  work  on  the  etiology  of  tuberculosis  and  vaccination  for  that 
disease,  II.  Valli'.e  {Aim.  Med.  \('t..  .'lU  (l!)i>7),  A'O.  //.  ijp.  .^(io~221).—Th(i 
essential  jtoints  established  by  recent  investigation  of  tuberculosis  are  presented 
in  a  critical  review.  In  the  author's  opinion  it  has  been  established  that  vac- 
cination against  tuberculosis  is  possible  and  credit  is  given  to  von  Behring  for 
being  the  first  to  demonstrate  this  fact. 

Anthrax  or  charbon,  W.  11.  Dalkv.mi'Li-:  {Louisiana  Stiis.  Circ.  ■/iiiic.  l!l()7, 
Pl>-  -I,  fiil'^-  ~  •• — -^'1  account  is  given  of  the  etiology,  transmission,  spread,  period 
of  incubation,  symptoms,  course,  diagnosis,  and  treatment  of  anthra.v. 

Osteomalacia  and  rachitis  of  domestic  animals,  Lienaux  {Ann.  Med.  ]  rt., 
oO  {1!)01).  \o.  .'/,  pp.  li).]-2i>0). — Osteoaialacia  is  oltserved  in  cattle,  goats,  sheep, 
and  horses  and  may  be  produced  by  inoculation  in  small  lalxiratory  animals. 
Rachitis  is  known  to  occur  in  nearly  all  species  of  animals.  Within  recent 
yeai's  some  evidence  lias  been  presented  tending  to  show  that  these  diseases 
are  of  infectious  origin.  Many  cases  have  occurred  in  which  no  other  reasona- 
ble explanation  could  be  offered.  It  is  believed,  however,  that  the  classical 
causes  usually  assigned  for  osteomalacia  and  rachitis  may  jje  predisposing 
factors  in  the  production  of  these  diseases. 

Pseudofarcy  among  cattle  in  Sumatra,  A  Vryburg  {Rec.  Med.  Vet.,  8-'i 
{1901).  ^<ls.  1.  pp.  .j I -.{!>:  7.  pp.  .^'il-:i'iS). — According  to  the  author's  experi- 
ments, ht)rses  and  cliickens  are  refractory  to  this  disease,  while  sheep,  rabbits, 
and  guinea  jiigs  show  a  more  or  less  intense  reaction  after  inoculation  with 
virus  obtained  from  cattle.  The  natural  mode  of  infection  is  not  known  witli 
certainty.  It  appears  tliat  contact  is  not  necessary  to  produce  an  infection. 
Serum  obtained  from  innuunized  animals  may  be  used  in  turn  to  immunize 
healthy  animals,  and  after  such  immunization  there  is  no  necessity  of  isolation. 
lodid  of  potash  has  no  intlueuce  on  the  progress  of  the  disease. 

The  toxin  of  the  blackleg  bacillus,  P.  Eisenberg  {Coiiipt.  Rend.  tSoe.  Biol. 
[Paris].  62  (1907).  ^o.  12,  pp.  613-61-}). — In  experiments  with  rabbits  and 
guinea  pigs  the  author  demonstrated  that  toxin  of  the  blackleg  bacillus  may  ex- 
ercise its  effects  immediately,  without  a  preliminary  period  of  incubation.  As  a 
rule  bacterial  intoxications  do  not  develop  until  after  a  period  of  incubation 
has  been  passed.  Occasionally,  however,  the  toxin  acts  at  once  in  the  manner  of 
other  animal  and  vegetable  poisons. 

Echinococcus  in  the  heart  of  cattle  and  prophylactic  notes,  A.  Pasquai.i 
(Clin.  Vet.  {MHaii],  .30  (1907),  Xo.  U,.  pp.  232-237).— \n  a  case  observed  by  the 
author  the  clinical  symptoms  were  not  sufficient  to  permit  of  a  reliable  diag- 
nosis. A  post-mortem  examination,  however,  disclosed  the  presence  of  echi- 
nococcus in  the  heart.  Attention  is  called  to  the  comparative  ease  with  which 
the  prevalence  of  this  disease  may  be  checked  by  the  api)licatiou  of  suitable 
proiihylactic   measures. 

Johne's  disease:  A  chronic  bacterial  enteritis  of  cattle,  J.  M'Fadyean 
ilour.  Coinpar.  Path,  and  Ther.,  20  {1907),  'So.  1,  pp.  JiS-60,  fif/s.  10) .—Within 
the  past  few  years  it  has  been  found  that  cattle  are  (juite  fretpiently  affected 
with  a  chronic  enteritis  during  which  acid-fast  bacteria  are  found  in  the  mucous 
membrane  of  the  small  intestines.  The  bacteria  have,  at  times,  been  suspected 
of  being  closely  related  to  the  tubercle  bacillus.  The  lesions  caused  by  them, 
however,  are  much  less  extensive,  and  inflammation  is  comparatively  very  sliglit. 
The  autlior  believes'  that  the  disease  is  strictly  infectious,  spreading  from  one 
animal  to  another,  and  recommends  the  careful  isolation  of  affected  animals. 
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The  anatomy,  biology,  and  pathological  effects  of  Ixodes  reduvius,  C.  K. 
Beinarovich  (Arch,  ^'ct.  Xuiik  [St.  J'cfcrsb.].  J7  {lO'Jl ) .  Xo.  i.  pp.  1-Jf3.  figs. 
S). — The  life  history  of  Ixodes  rciliirliis  is  described  in  detail  with  particular 
reference  to  its  agency  in  transmitting  the  blood  parasite  of  Texas  fever  in 
Russia.  This  tick  is  a  common  parasite  on  cattle  in  Russia  and  is  believed  by 
the  author  to  be  the  carrier  of  the  blxxl  parasite  of  Texas  fever.  Occasionally 
affected  cattle  are  seen  without  ;iny  evidence  of  the  tick,  but  the  author  believes 
that  this  is  explained  by  assuuiiug  that  such  cattle  had  been  previously  bitten  by 
ticks  which  had  subsequently  become  engorged  with  blood  and  fallen  to  the 
ground. 

The  curative  treatment  of  mammitis  in  cattle,  G.  P.  Moretti  (Clin.  Vei. 
[Milan],  30  (1907).  Xu.  12,  pp.  193-196). — The  frequency  with  which  mammitis 
appears  in  high-bred  cows  makes  it  desirable  that  practical  means  be  devised  for 
tbe  treatment  of  this  disease.  The  author  reports  good  results  from  pumpiug 
filtered  air  into  tbe  affected  quarter  of  the  udder  and  upon  giving  hypodermic 
injectious  of  chlorid  of  caffein  combined  with  tbe  administration  through  the 
mouth  of  iodid  of  potash  in  20-gm.  doses  and  the  application  of  blisters  to  the 
outside  of  the  udder. 

Further  notes  on  Piroplasma  mutans — a  new  species  of  piroplasma  in 
South  American  cattle,  A.  Tiieiler  (-lour.  C<»npur.  Path,  and  Thcr..  20  iVJOJ), 
Xo.  1,  pp.  1-lS,  pi.  1). — The  author  has  continued  his  investigation  of  Firoplasnia 
higcniUium  and  /'.  mutans.  It  appears  from  this  study  tbat  animals  which  have 
recovered  from  Texas  fever  may  be  successfully  inoculated  with  P.  mutans  at 
any  subseijuent  date.  This  is  considered  as  conclusive  evidence  that  the  two 
species  are  distinct.  The  author's  observations  in  Cape  Colony  indicate  that 
while  the  blue  tick  is  instrumental  in  transmitting  P.  hlgeminum  from  one 
animal  to  anotbcr.  it  does  unt  carry  /'.  mutans.  At  present  it  is  not  certain 
how  tbe  latter  bl(H)d  parasite  is  transmitted.  It  appears  to  be  distribiited  widely 
over  S<mtli  Africa  and  Madagasca.r. 

Control  of  rinderpest,  G.  K.  Xeso.m  (Philippine  Bur.  Agr.  Press  Bui.  0.  pp. 
■'i-l ) .- — A  serious  outbreak  of  rinderpest  occurred  among  the  cattle  and  carabao 
of  Occidental  Xegros.  The  method  of  simultaneous  inoculation  proved  very 
effective  in  its  control,  but  the  presence  of  surra  and  septicemia  made  it  dan- 
gerous to  continue  this  work  except  in  localities  where  the  last-named  diseases 
did  not  prevail.  In  all,  5,780  cattle  and  carabaos  were  inoculated,  and  of  this 
number  only  4  per  cent  subsequently  died  of  rinderpest. 

Septic  pr^eunionia  of  calves,  Schkeiber  (Monatsh.  Prakt.  Tierhcilk.,  18 
(1901),  Xo.  6-7,  pp.  299-329).— 'n\e  literature  relating  to  this  subject  is  crit- 
ically discussetl  in  connection  with  a  bibliography  of  81  titles.  The  symptoms 
and  etiology  of  the  disease  are  described,  and  notes  are  given  on  the  results 
obtained  from  the  use  of  a  method  of  vaccination.  The  micro-organism  which 
causes  the  disease  is  Bacillus  rituliscpticus.  The  vaccination  method  recom- 
mended by  the  author  has  given  satisfactory  results  in  nearly  all  cases,  and  con- 
sists in  the  use  of  septicidin. 

Cysticercus  tenuicollis  in  sheep,  F.  Clutterbuck  (Jour.  Dcpt.  Agr.  West. 
Aust.,  15  (1907).  Xo.  3,  pp.  20J,-20G,  pi.  i).— The  life  history  of  Tania  marginata, 
which  is  the  adult  form  of  the  sheep  bladder  worm,  is  reviewed  and  suggestions 
are  made  regarding  the  inspection  of  mutton  for  the  presence  of  the  bladder 
worm  and  the  treatment  of  dogs  in  order  to  prevent  the  further  spread  of  this 
parasite. 

Gid  in  sheep,  E.  J.  Dommerhold  (Tijdschr.  Vecartsenijk.,  3.'f  (1907),  Xo. 
6,  pp,  37.'i-3S2). — This  disease,  which  occurs  quite  commonly  in  sheep  and  cat- 
tle, and  sometimes  in  goats,  may  be  cured  by  the  removal  of  the  parasitic  worm 
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from  tbe  surface  of  Ibe  brain.  Tbis  is  aecomiilisbod  by  trepanning  tbe  skull. 
The  operation  may  be  carried  out  successfully  (m  eitber  sbeep  or  cattle. 

An  epizootic  nianimitis  of  sheep  caused  by  bacteria,  Dammann  and 
Freese  (I)riit.  Ticnirztl.  Wchnschr.,  15  {lOdl),  Xo.  12,  PU-  li!'>-170).—An  epi- 
zootic mamniitis  was  observed  in  sboep  on  an  estate  where  it  bad  prevailed  for 
a  muiii>er  of  years.  The  disease  conunonly  appeared  in  ewes  when  tbe  lambs 
were  al)out  4  to  (j  weeks  old.  A  bacterial  organism  was  isolated  from  tbe  udder 
of  affe'cted  ewes  and  jiroved  to  be  pathogenic  when  injected  into  tbe  udder  of 
healthy  ewes.  When,  however,  healthy  ewes  were  kept  in  tbe  same  pen  with 
diseased  animals  the  infection  did  not  sjiread.  Notes  are  given  on  the  behavior 
of  tbe  pathogenic  micro-organism  on  various  nutrient  media. 

A  note  on  the  inter-comniunicability  of  ovine  and  caprine  variola,  W.  H. 
Floor  {^'rt.  Rec.  19  (1907).  Xo.  91 S,  p.  G'/S). — Brief  mention  is  made  of  in- 
stances in  which  variola  has  I»een  observed  to  spread  from  sbeep  to  goats,  or 
vice  versa.  Attention  is  called  to  the  fact  that  in  insi)ecting  sbeep  or  goats  for 
the  possible  jiresence  of  variola,  the  brisket  should  always  1)6  carefully  examined. 

The  histology  and  physiology  of  normal  pigs'  blood,  W.  Giltner  (Jour. 
Compar.  Path,  and  Titer.,  20  (1907).  Xo.  1,  pp.  18-23).— As  a  basis  for  the  study 
of  the  reactions  of  the  blood  in  disease,  it  is  necessary  to  establish  be.vond  dis- 
pute all  of  the  normal  conditions  which  may  be  found  in  the  blood.  The  au- 
thor's observations  along  this  line  were  undertaken  to  determine  the  relative 
number  of  red  and  white  blood  corpuscles,  the  specific  gravity  of  tbe  blood,  the 
size  of  the  red  blood  corpuscles,  and  other  points.  During  this  study,  tbe  blood 
of  ii4  normal  pigs  was  studied  and  tbe  results  of  tbe  observations  are  presented 
in  a  tabular  form. 

Increasing  the  resistance  in  protective  vaccination  against  swine  erysip- 
elas, M.  I*RETTNER  (ZtscJif.  fllfcJxtioilshTdllk.  II.  HlKJ.  Hd  ii.'nt  icfc.  2  {1907),  Xo. 
-i--j<  VV-  3').3-3')9). — According  to  the  experiments  reported  in  this  paper  the 
resistance  of  the  anim.-.l  organism  toward  swine  erysipelas  becomes  higher 
tbe  more  active  the  part  taken  by  the  organism  in  tbe  jirocess  of  imnnniity. 
Tbe  degree  and  duration  of  this  I'csistance  aiijiarently  depends  upon  the  rela- 
tion between  the  (piantity  of  seriun  and  culture  used  in  the  siuuiltaneous 
method.  The  smaller  tbe  quantity  of  serum  tbe  more  pronounced  the  active 
imuauiity  which  results.  In  the  author's  opinion  tbe  simultaneous  method  of 
vaccination  for  swine  erysipelas  produces  an  essentially  passive  innnunity. 

Trichina  inspection  in  southei'n  Germany,  .J.  Bohm  (WclnixcJir.  TicrhcUlc. 
II.  \  irjiziiclit,  -jI  {1907),  Xo.  12,  pp.  221-22()). — It  has  been  commonly  reported 
that  hogs  affected  with  trichina  are  exceedingly  common  in  southern  Germany 
and  that  the  disease  is  almost  unknown  in  man  in  that  region.  In  the  author's 
ojtinion  this  condition  of  affairs  no  longer  prevails.  Notes  are  given  on  a  number 
of  outbreaks  of  trichina  among  hmnan  beings  and  recommendations  are  made 
regarding  the  sanitary  supervision  of  farms  in  order  to  prevent  the  infestation 
of  hogs  with  trichina. 

The  horse;  its  treatment  in  health  and  disease,  .J.  W.  Axe  {London: 
Grcshum  Pub.  Co.  \1907],  vols,  o,  pp.  XIV+l(U-.320.  plM.  S,  fins.  100;  6  pp. 
XIV-{-32]-.'i91.  pis.  .9,  fifis.  .).9). — The  four  preceding  volumes  of  this  work  have 
been  already  noted  (E.  S.  R.,  IS,  i>.  ."iS-'V).  The  present  volumes  contain  an 
account  of  ring  worm,  mange,  and  some  of  the  intestinal  parasites  of  the  horse 
and  a  detailed  discussion  of  the  structure  and  diseases  of  the  bones  and  muscles. 
Si)ecial  chai)ters  are  given  on  diseases  of  tbe  .joints  and  feet,  wounds, .materia 
niedica,  and  antiseptics. 

Intoxication  produced  by  dead  glanders  bacilli  in  the  stomach,  J.  Can- 
TAcrzK.NE  and  P.  Uikolek  (Ann.  hisf.  Pustcnr.  21  {1907),  Xo.  3.  pp.  19.',-210). — 
In  studying  tbe  toxic  effects  of  dead  glanders  l)aciUi.  tbe  author  made  use  of 
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guinea  pigs  as  the  experimental  animals.  Detailed  notes  are  given  on  the 
technique  of  laboratory  methods  and  on  the  symptoms  produced  by  the  use  of 
the  dead  glanders  bacilli. 

It  is  found  that  dead  glanders  bacilli  are  toxic  and  when  used  in  large  quan- 
tities px-oduce  a  rapidly  fatal  result,  whether  inoculated  into  the  peritoneum  or 
given  through  the  mouth.  The  chief  symptoms  are  fever,  emaciation,  neci'osis 
of  the  white  blood  corpuscles,  and  hypertrophy  of  the  lymph  glands.  Although 
the  dead  glanders  bacilli  produce  extremely  toxic  effects,  they  are  rapidly 
destroyed  by  the  white  blood  corpuscles.  The  penetration  of  these  bacilli 
through  the  intestinal  walls  takes  place  largely  in  the  ileum  and  c;ecuni. 

Glanders  in  1907,  R.  Porch  (Vet.  Rec,  19  (1907),  Xo.  DSO,  pp.  681-684).— 
Glanders  prevails  throughout  England  but  is  observed  with  special  frequency 
in  and  around  London.  Since  1891  the  loss  of  46,898  horses  has  been  reported 
from  this  disease  alone.  The  author  considers  it  an  unnecessary  loss  since 
practical  means  for  the  control  of  the  disease  are  known  and  the  veterinary 
service  is  of  sufficient  extent  to  eradicate  glanders  provided  a  systematic  attempt 
is  made  to  do  so. 

Osteoporosis  in  animals,  H.  Ingle  (Jour.  Covipar.  Path,  and  Ther.,  20 
{1901),  J\o.  1,  pp.  3')-JiS). — Chemical  analyses  were  made  of  the  bones  of  a 
number  of  healthy  and  diseased  horses,  mules,  and  .jacks.  From  these  anlayses 
it  appears  that  the  presence  or  absence  of  osteoporosis  could  be  determined  with 
certainty  by  the  chemical  composition  of  the  bones.  No  micro-organism  has 
been  definitel.v  associated  with  this  disease,  and  the  cause  appears  to  be  found 
in  defective  nutrition. 

In  the  bones  of  horses  suffering  from  osteoporosis  tliere  is  an  actual  deficiency 
of  lime  and  ijhosphoric  acid,  but  the  author  proposes  the  theory  that  the  ab- 
normal <-(indition  of  the  bones  is  brought  about  l\v  the  use  of  foods  not  neces- 
sarily deficient  in  lime  or  phosphates,  but  in  which  the  ratio  of  lime  to  the 
phosphoric  acid  is  too  low.  This  would  be  the  ease  where  the  ration  consists 
too  exclusively  of  oats  and  corn.  In  such  a  ration  the  proportion  of  phosphoric 
acid  to  lime  is  altogether  too  high.  The  author  suggests  that  in  localities  where 
aniihals  suffer  from  osteoporosis  farmers  should  avoid  the  use  of  an  exclusive 
ration  of  oat-hay  and  corn,  and  should  supplement  the  deficiency  in  basic  mate- 
rials, particularly  lime,  by  the  addition  of  grass-hay,  or  better,  by  the  use  of 
alfalfa. 

Osteoporosis  of  solipeds,  A.  Theiler  (Moiiatsli.  Prakt.  TicrhciUc,  18  {1901), 
A'o.  .j,  pp.  ]9-i-2<i9,  fiijs.  -'/). — The  jjathological  anatomy  of  this  disease  is  de- 
scribed in  detail.  Osteoporosis  affects  horses  and  other  solipeds  of  both  sexes 
and  all  ages  and  in  the  form  usually  observed  in  South  Africa  appears  not  to 
be  connected  with  the  kind  of  feed  used.  The  author  believes  that  the  lack  of 
bone-building  salts  can  not  be  considered  as  the  cause  of  the  diseas3.  Inocula- 
tion experiments,  however,  fail  to  cause  an  infection.  In  advanced  cases, 
medical  treatment  seems  to  be  of  no  avail,  but  in  the  early  stages  of  the  disease 
a  decided  change  of  location  and  climate  may  bring  about  some  improvement. 

Indian  equine  piroplasmosis,  A.  J.  Williams  {Jour.  Compar.  Path,  and 
Ther.,  20  {1901),  No,  1,  pp.  2S-35,  eliarts  5). — A  general  account  is  presented  of 
the  prevalence,  symptoms,  course,  and  etiology  of  this  disease.  In  treating  the 
disease,  good  results  are  reported  from  the  use  of  quinin  in  large  doses  at  the 
outset,  decreasing  the  dose  after  the  first  few  days,  and  adding  suitable  tonics. 
It  is  desirable  that  animals  should  be  kept  quiet  during  the  treatment.  Thus 
far  little  work  has  been  done  in  India  regarding  the  etiology  of  equine  piro- 
plasnwsis.  and  the  means  of  transmission  of  the  disease  are  not  known. 

A  piroplasmosis  of  the  horse  in  Italy,  L.  Raruchello  and  N.  Mori  {Centhl. 
Bakt.   [etc.},   1.  Abt.,  OrUj.,  .'/.3    {1901),   No.  6,  pp.  593-60-',).— A  piroplasmosis 
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wiiirli  occurs  duriii,:,'  tlic  suiiiinor  nionllis  in  the  vicinity  of  Rome  and  has  been 
refei-ivd  to  undci-  various  names,  such  a.s  typlioid  fever,  influenza,  etc.,  is 
caused  by  a  bhjod  parasite  wliicli  may  prove  to  be  Piroplasina  cqui.  but  the 
species  has  not  been  definitely  determined. 

The  treatment  of  different  forms  of  pneumonia  in  th.e  horse,  M.  V. 
Droii.n  {Rev.  Ocn.  Mnl.  Vvt.,  9  (1907),  lYo.  lOS,  pp.  365-3S// ) .— The  most 
serious  forms  of  pneumonia  in  the  horse  are  the  form  which  follows  strangles 
and  that  conunonly  designated  as  typhoid.  The  author  describes  the  symptoms 
which  ordinarily  appear  in  cases  of  pneumonia,  and  presents  a  general  sum- 
mary of  recommendations  regarding  methods  which  have  given  beneficial  results 
in  different  cases.  The  results  obtained  from  serum  treatment  and  vaccination 
are  thus  far  not  quite  satisfactor.v,  although  somewhat  encouraging. 

The  etiology  of  strangles  in  horses,  L.  Bakuchello  (Rev.  G^n.  Med.  Vet., 
9  (1901).  No.  lO.'i,  pp.  JiSS-'i-'il). — In  the  various  foi'ms  under  which  strangles 
occurs  a  staphylococcus  is  frequentl.y  found  associated  with  the  streptococcus 
which  has  i)een  considered  as  the  cause  of  the  disease.  The  autlior  found  that 
both  of  these  micro-organisms  could  easily  be  isolated  from  the  blood  of  affected 
animals.  Apparently  the  streptococcus  of  strangles  can  not  be  differentiated 
from  *S'.  jti/of/eiics  and.  the  staphylococcus  is  also  referred  to  as  ,S'.  pijogenes. 
Mixed  cultures  of  the  two  pathogenic  organisms  are  more  virulent  than  pure 
cultures  of  either  organism  taken  separately.  The  sterile  filtrate  of  the  sta- 
phylococcus contains  very  toxic  substances  and.  pure  cultures  of  the  strepto- 
coccus are  greatl,v  increased  in  virulence  by  the  addition  of  some  of  this  toxin. 

The  author  believes  as  a  result  of  his  experiments  and  observations  that  the 
great  variation  in  the  symptoms  in  different  cases  of  strangles  is  largely  clue 
to  the  result  of  the  complex  action  of  the  two  associated  organisms. 

Poisonous  effects  produced  by  aloes  in  a  case  of  strangles,  M.  Albrecht 
(Weh/isehr.  TkrheUk.  ii.  richziicht,  .U  (1907),  No.  15,  pp.  2Si-2S6).— Drugs 
which  ordinarily  in  medicinal  doses  produce  well-known  harmless  effects 
occasionally  induce  dangerous  symptoms  in  individual  cases.  Brief  notes  are 
given  on  the  effects  observed  from  the  administration  of  aloes.  In  two  cases 
which  came  under  the  author's  observations  dangerous  intoxication  was  pro- 
duced by  the  administration  of  the  usual  dose  of  aloes  in  cases  of  strangles. 

Bowel  lesions  in  the  horse  due  to  a  Strongylus,  A.  J.  Beckett  (Natal  Agr. 
Jour,  and  Min.  Rec,  10  (191)7),  No.  ,i,  pp.  2().i-20G,  fig.  1). — The  symptoms  pro- 
duced by  infestation  with  Strongylus  in  the  horse  are  vague  and  not  character- 
istic. They  may  resemble  those  of  colic  or  enteritis.  As  soon  as  the  pai-asite 
worms  are  noticed,  it  is  necessary  to  adopt  preventive  measures  in  order  to 
check  the  further  spread  of  the  disease.  Great  importance  attaches  to  the 
isolation  of  diseased  animals,  since  otherwise  the  farm  where  the  disease  occurs 
may  become  generally  infested. 

Tetanus,  J.  L.  Webb  (Natal  Agr.  Jour,  and  Min.  Rec,  10  (1907),  No.  2,  pp. 
95-99,  /7//.S-.  2). — The  cause,  symi)toms,  period  of  incubation,  and  treatment  of 
this  disease  are  briefly  discussed.  The  author  recommends  the  prompt  antisep- 
tic treatment  of  all  wounds  in  localities  where  tetanus  is  to  be  feared.  The 
results  thus  far  obtained  from  the  use  of  antitetanus  serum  are  somewhat 
contradictoi'y. 

The  three  stages  in  the  aerobic  life  of  the  tetanus  bacillus,  G.  Rosenthal 
(Compt.  Rend.  Soe.  Biol.  [Paris],  62  (1907),  No.  12,  t>p.  57.S-.J8r}).— Distinction 
is  made  between  the  three  stages  which  succeed  one  another  in  the  culture  of 
the  tetanus  bacillus  under  aerobic  conditions.  For  a  short  time  the  bacillus 
retains  its  ordinar.v  characters  intact.  Its  chemical,  biological,  and  patho.genic 
jtropertics  ;;re  even  retained  during  5  or  G  transfers.     Following  upon  this  stage 
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there  is  a  period  during  which  the  bacillus  gradually  loses  its  functions,  but 
still  retains,  at  least  in  many  instances,  the  power  of  regaining  its  original 
pathogenic  properties.  In  the  third  stage  the  bacillus  develops  as  an  aerobe, 
but  has  lost  its  original  characters  entirely. 

Polyneuritis  of  chickens  and  beri-beri,  a  chronic  oxalic-acid  poisoning, 
G.  Maurer  {MiincJieii.  Med.  WchiiscJir.,  oJ/  (1907),  No.  1.5,  p.  7.31). — In  exper- 
iments conducted  by  the  author  evidence  is  furnished  that  polyneuritis  of 
chickens  is  caused  by  chronic  poisoning  with  oxalic  acid.  It  was  found  that 
when  rice  and  other  cereals  were  fed  to  excess  after  having  the  outer  cqat  re- 
moved, the  symptoms  of  polyneuritis  developed.  This  is  interpreted  as  mean- 
ing that  oxalic  acid  is  not  counteracted  for  the  reason  that  its  natural  antidote, 
lime,  is  largely  removed  with  the  outer  coat  of  the  grain. 

The  germicidal  value  of  liquor  cresolis  compositus  (U.  S.  P.),  C.  N. 
McBryde  {U.  8.  Dept.  Agr.,  Bur.  Anim.  Indus.  Bui.  100,  pp.  24). — In  the  disin- 
fection of  cattle  cars,  the  Bureau  of  Animal  Industry  has  previously  used  a 
mixture  of  lime  and  carbolic  acid,  but  on  account  of  some  objections  to  this 
disinfectant  a  test  was  made  of  liquor  cresolis  compositus,  which  is  described 
as  a  liquid  soap  containing  50  per  cent  of  cresols.  This  disinfectant  was  carefully 
tested  by  the  drop  and  rod  methods  and  compared  with  the  efficiency  of  carbolic 
acid  alone  and  a  mixture  of  carbolic  acid  and  lime.  In  these  comparative  tests 
it  was  found  that  carbolic  acid  was  considerably  dimhiished  in  germicidal 
efficiency  by  the  addition  of  lime.  The  bacteria  used  in  comparing  carbolic  acid 
and  a  mixture  of  the  same  disinfectant  with  lime  were  Staphylococcus  pyogenes 
aureus  and  the  hog  cholera  bacillus. 

Liquor  cresolis  compositus,  as  described  in  the  United  States  Pharmacopoeia, 
contains  500  gm.  of  cresol,  350  gm.  of  linseed  oil,  SO  gm.  of  potassium  hydroxid, 
and  enough  water  to  make  1,000  gm.  In  experiments  with  this  mixture  it  was 
soon  found  that  the  higher  the  boiling  point  of  the  cresol  the  more  efficient  the 
disinfectant.  Tests  were  made  with  a  number  of  organisms,  including  Bacillus 
pyocyaiieus,  B.  coli  communis,  B.  typhosus,  B.  tuberculosis,  and  B.  cholerce  suis. 

Liquor  cresolis  compositus  was  found  to  be  strongly  germicidal  for  all  of  these 
bacteria.  It  varies  somewhat  in  its  efficiency  depending  on  the  boiling  point  of 
the  cresol,  but  the  germicidal  value  of  the  lowest  form  of  cresol  is  li  times 
greater  than  that  of  carbolic  acid. 

RURAL  ECONOMICS. 

The  initiative  of  the  King  of  Italy  and  the  International  Institute  of 
Agriculture,  A.  de  Viti  de  Marco  et  al.  {L'Iniziativa  del  Re  d' Italia  e 
ristitnto  Inteniazionale  d'Agricoltura.  Rome:  G.  Bertero,  1905,  pp.  X+732; 
rev.  in  Polit.  Sci.  Quart.,  22  (1907),  No.  2,  pp.  5-^8-350 ) .—The  information  con- 
tained in  this  treatise  was  compiled  at  the  request  of  the  King  of  Italy  as  a 
basis  for  determining  the  best  plan  and  constitution  of  a  proposed  international 
institute  of  agriculture.  The  volume  is  divided  into  two  parts.  The  material 
presented  in  part  1  relates  to  the  production  and  distribution  of  agricultural 
products,  the  methods  and  advantages  of  irrigation,  cooperative  credit  and 
insurance  societies,  agricultural  organizations,  and  other  matters  bearing  on  the 
economic  life  of  the  rural  population  in  Italy,  France,  Great  Britain,  United 
States,  Austria,  Germany,  and  Holland.  Statistics  are  given  in  detail  on  these 
subjects  up  to  the  close  of  the  year  1904. 

In  part  2  are  discussed  the  functions  of  an  international  institute  of  agricul- 
ture by  means  of  special  articles  on  the  following  topics :  The  international 
development  of  cooperation,  by  A.  Bertolini ;  the  international  development  of 
insurance  against  damage  from  hail,  by  U.  Broggi ;   the  organization  for  market- 
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iii.sr  grain  in  the  international  eongresses  of  agriculture,  by  G.  del  Vecchio ;  the 
international  agricultural  union  and  the  project  of  Professor  lUihland,  by  the 
same  writer ;  notes  on  the  agricultural  statistics  of  England  and  the  United 
States,  by  C.  Dragon! ;  and  the  agricultural  migratory  tendencies  between 
various  countries,  and  the  grouping  of  emigrants,  by  A.  Bosco  di  Ruffino. 

The  volume  as  a  whole  furnishes  detailed  information  regarding  the  organi- 
zation of  agriculture  in  the  countries  mentioned. 

Agricultural  cooperatioii  in  Austria-Hungary,  U.  Paluani  {BoI.  Qiiind. 
tS'or.  Ai/r.  Ital.,  J 2  (1907),  No.  9,  pp.  351-337). — The  author  discusses  the  develop- 
ment of  agricultural  cooperation  in  Austria  and  Hungary  from  1880  to  190(5, 
with  particular  reference  to  the  Raiffeisen  agricultural  credit  banks,  cooperative 
dairies,  grain  associations,  and  societies  for  the  marketing  of  eggs,  though 
numerous  other  forms  of  cooperation  are  mentioned. 

Statistics  show  that  there  were  in  Austria  in  1905,  4,300  cooperative  credit 
banks,  with  deposits  aggregating  310,000,000  crowns,  while  in  Hungary  in  1900 
the  number  was  1,814,  with  453.929  members  and  a  capital  of  about  18,000,000 
crowns.  At  the  close  of  1904  the  cooperative  dairies  in  Hungary  numbered  584 
with  about  50,000  members,  and  the  number  of  egg  societies  was  204  at  the  close 
of  19(10.  In  no  country  in  the  world,  it  is  stiid,  is  agricultural  cooperation  so 
completely  developed,  so  systematically  organized,  and  so  accurately  classified 
as  in  Austria-Hungary. 

Danish  cooperative  associations  for  producing  and  marketing  agricul- 
tural products,  T.  Brinkmann  (FiUilitxfs  Laiidic.  Zt<j.,  56  {1907),  Mo.  8,  pp. 
255-2i3). — Statistical  data  with  discussion  relating  to  the  development  <;f 
cooperative  associations  for  the  i)roduction  and  sale  of  milk,  eggs,  and  meat. 
The  figures  indicate  a  gradual  increase  in  the  numl^er  of  associations,  member- 
ship, and  extension  of  trade  from  1900  to  190(5.  The  present  success  of  Danish 
agriculture  and  the  improvement  in  the  quantity  and  quality  of  the  products 
are  attributed  in  great  measure  to  the  operation  of  cooperative  societies. 

Agricultural  organization  in  Natal  (Xata'l  Agr.  Jour,  and  Miii.  Rcc,  10 
(1907),  No.  5,  pp.  523-526). — The  organization  and  purposes  of  the  mealie 
growers'  union,  fruit  growers'  union,  wattle  growers'  association,  and  a  coopera- 
tive bacon  factory  in  Natal  are  reported.  The  general  objects  of  the  associa- 
tions are  to  facilitate  the  marketing  of  ])roducts,  to  disseminate  information 
among  producers,  to  secure  a  reduction  in  freight  rates,  to  supervise  the  inspec- 
tion and  grading  of  products,  and  to  secure  greater  returns  to  producers  by 
saving  the  profits  of  middlemen. 

The  real  state  of  cooperative  agricultural  credit  in  France,  Gillieron- 
Diiioix  (Chruii.  A(jr.  Vaiid,  20  {1907),  No.  10,  pp.  2o.i-20S) .—The  author  points 
out  in  this  article  how  the  agricultural  credit  banks  are  aiding  the  peasant 
classes  in  France,  i)articularly  by  furnishing  credit  on  personal  security  at  4 
or  4i  per  cent  interest. 

The  i)r<)gress  of  the  movement  is  shown  by  the  following  sunnnaiy:  In  1900 
there  were  9  district  banks,  87  local  banks,  2,175  members,  and  1.910,450)  francs 
advanced  in  loans;  at  the  close  of  1905  there  were  (>0  district  banks,  1,;!,55  local 
banks,  01,874  members,  and  44,102,573  francs  advanced  in  loans.  The  figures 
tor  the  first  0  months  of  1900  also  show  a  proportionate  rate  of  increase. 

Report  on  the  agricultural  bank  of  Egypt,  E.  W.  Kemmereb  {Ann.  Rpt. 
J'liilippinc  Com.,  7  (1906),  pt.  1,  pp.  6.'i3-695). — This  report  describes  the  eco- 
nomic conditions  of  the  peasantry  in  Egypt  prior  to  the  establishment  of  the 
agricultural  bank  in  1902,  and  gives  an  account  of  its  organization,  control,  and 
operation  since  that  date.  The  author  expresses  his  belief  that  it  would  be 
advisidtle  to  establish  "  an  agricultural  I;aiik  in  the  Philippines  along  lines  simi- 
lar to  that  of  the  agricultural  bank  of  Egypt." 
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Cooperative  banks  for  agriculture  (A^atal  Agr.  Jour,  and  Min.  Rec,  10 
{1001),  No.  3,  pp.  2Jio-2-'}l). — A  discussion  of  some  of  the  results  accomplished 
in  promotin.!;;  tlie  economic  welfare  of  the  poorer  classes  of  farmers  and  tenants 
by  the  establishment  of  agricultural  cooperative  banks. 

Land  banks  versus  credit  banks,  E.  T.  Mullens  (Natal  Agr.  Jour,  and  Min. 
Rcc,  10  (191)7),  No.  5,  pp.  -'iS5--'iSS). — The  difference  in  functions  of  land  banks 
and  credit  banks  and  the  advantages  of  their  establishment  in  Natal  are  dis- 
cussed. The  former  advance  money  on  the  security  of  freehold  land  to  pro- 
prietors, while  the  latter,  as  mutual  loan  societies,  primarily  seek  to  aid  tenant 
farmers  on  the  basis  of  personal  credit. 

The  need  for  farm  statistics  in  estimating  the  cost  of  production  (Rhode- 
sian  Agr.  Jour.,  4  (1907),  No.  J/,  pp.  333-3JfJt). — This  article  was  compiled  on  the 
basis  of  Minnesota  Station  Bulletin  97  (E.  S.  R.,  18,  p.  GSG),  with  changes  made 
to  make  its  facts  and  principles  applicable  to  the  conditions  in  Rhodesia. 

Crop  Reporter  (['.  ;S'.  Dept.  Agr.,  Bur.  Stat  is.  Crop  Reporter,  9  (1907),  No. 
8,  pp.  57-6Ji). — Data  on  the  condition  of  cro])s  and  on  the  supplies,  value,  and 
prices  of  agricultural  products  in  the  United  States  and  foreign  countries  are 
summarized  and  discussed.  A  table  gives  the  principal  groups  of  domestic 
exports  of  farm  and  forest  products  during  the  fiscal  years  1906  and  1907. 

Kansas — her  story  and  statistics  (Quart.  Rpt.  Kans.  Bd.  Agr.,  26  (1907), 
No.  101,  pp.  .'i-'i'i,  map  1). — Detailed  information  of  each  county  of  the  State  as 
regards  area,  population,  resoiu'ces,  railways,  products,  public  lands,  etc.,  with 
a  history  of  the  development  of  Kansas  since  18(55.  The  report  also  contains 
the  addresses,  papers,  and  discussions  at  the  annual  meeting  of  the  Kansas  State 
Board  of  Agriculture,  January  9-11,  1907,  and  a  resume  of  commercial  sugar- 
beet  production  in  Kansas.  The  statistical  data  regarding  agriculture  have  been 
noted  from  another  source  (E.  S.  R.,  18,  p.  1171). 

Tenth  report  of  the  Bureau  of  Agriculture,  Labor,  and  Industry  of  the 
State  of  Montana,  J.  A.  Fercuson  and  L.  P.  Benedict  (Rpt.  Bur.  Agr.,  Labor, 
and  Indus.  Mont.,  10  (1906),  pp.  VI+Jj78,  pis.  29,  figs.  25).— This  is  a  detailed 
report  on  the. lands,  irrigation,  agriculture,  labor,  industries,  and  other  economic 
and  social  forces  of  Montana  for -the  year  ending  November  30,  1900. 

The  various  agricultural  industries  and  methods  of  culture  practiced  are 
described,  accounts  are  given  of  the  farmers'  organizations,  creameries,  live 
stock,  and  wool  production  of  the  State,  and  statistics  are  presented  and  dis- 
cussed for  the  purpose  of  showing  the  State's  agricultural  development  which 
"  warrant  the  prediction  that  Montana  is  destined  in  the  near  future  to  take 
high  place  among  the  really  great  agricultural  States  in  the  Union." 

Annual  bulletin  of  the  Nebraska  Bureau  of  Statistics,  B.  Bush  and  D.  C. 
Despain  (Ann.  Bui.  Bur.  Siatix.  Nehr.,  o  (1906),  pp.  T2S). — Detailed  statistical 
data  of  each  county  of  the  State  covering  such  subjects  as  land  values,  crop 
production  and  values,  shipment  of  various  products,  classifications  of  land  and 
the  areas  thereof,  census  of  fruits,  population  of  towns,  railway  mileage,  freight 
charges  of  the  State  in  comparison  with  the  rates  in  Illinois,  Iowa,  Missouri, 
and  Kansas,  etc.  The  value  of  products  shipped  in  1905,  the  bulk  of  which  was 
of  an  agricultural  nature,  was  .$279,72o,.378. 

Trade  and  agriculture  of  the  Piraeus  and  district  for  the  year  1906,  E. 
MacDonelx,  et  al.  (Diplo.  and  Cons.  Rpts.  [London],  Ann.  Ser.,  1907,  No.  3785, 
pp.  33). — In  addition  to  statistics  on  the  general  trade  relations  of  the  Pirfpus 
for  1900,  notes  are  given  on  the  agricultural  conditions  of  the  district. 

The  peasantry  of  Greece  ai'e  said  to  be  remarkably  poor  though  highly  intelli- 
gent and  industrious.  The  causes  assigned  for  lack  of  progress  in  economic  and 
social  conditions  are  the  want  of  jmlice  protection,  the  prevalence  of  malaria, 
the  absence  of  agricultural  banks,  the  lack  of  modern  agricultural  implements, 
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;uul  the  neglet't  of  proprietors  iiiul  tlio  sovorniiiont  to  provide  for  the  drainage 
of  land,  the  constriiotioii  of  roads,  and  the  general  encouragement  of  agricul- 
ture. I'ractioally  the  only  implements  used  in  Greece  are  the  plough,  the  hoe, 
and  the  reaping  hook,  except  on  the  estate  of  the  Lake  Copias  Company,  on 
which  modern  machinery  is  employed.  Most  of  this  estate  of  5o,000  acres  is 
worked  hy  tenants  on  farms  ranging  from  2  to  100  acx"es  in  size,  who  pay  a 
rent  in  kind  of  20  per  cent  of  the  actual  yield  of  produce.  The  wages  of  agri- 
cultura'  laborers  range  from  £2  12s.  to  £3  7s.  per  month. 

Tariffs  on  agricultural  and  animal  products  ( f.  (S'.  Dcpt.  Com.  and  Labor, 
Bur.  Maiifr..  Tariff  Scr.  \o.  2.  pp.  120). — Tabulated  schedules  of  tariff  duties  on 
agricultural  and  animal  products  imposed  by  the  various  countries  in  the  world 
are  reported. 

AGRICULTURAL  EDUCATION. 

Report  on  agricultural  instruction,  1904-6  (Dcpt.  Laiidh.,  Xijv.  en  Handel, 
^'rr■■<la(^  en  Medril.  l)!r.  Landh..  IIXII,  Xo.  1.  pp.  2()'i). — This  report  contains  de- 
tailed statements  concerning  the  organization,  faculty,  courses  of  study,  attend- 
ance, etc.,  of  the  agricultural  institutions  of  different  grades  in  the  Netherlands. 
These  include  (1)  the  Royal  Agricultural,  Horticultural,  and  Forestry  High 
School  at  Wageningen ;  (2)  Royal  Agricultural  School,  Royal  Horticultural 
School,  and  Royal  People's  High  School,  at  Wageningen,  and  Royal  Dairy 
School  at  Bolsward ;  (.3)  royal  agricultural  and  horticultural  winter  schools, 
and  the  communal  agricultural  winter  school  at  Veendam,  and  (4)  the  Gerard 
Adrian  van  Swieten  Horticultural  School.  The  royal  agricultural,  horticul- 
tural, and  people's  high  schools  at  Wageningen  were  formerly  divisions  of  the 
Royal  Agricultural  School,  but  when,  on  September  1,  1904,  the  latter  was  en- 
larged, and  became  the  Royal  Agricultural,  Horticultural,  and  Forestry  High 
School,  the  three  divisions  mentioned  became  independent  schools. 

Rei)orts  are  also  given  on  itinerant  courses  in  agriculture  and  horticulture, 
agricultural  instruction  for  the  army,  work  of  agricultural,  horticultural,  and 
dairy  instructors,  courses  in  animal  husbandry,  horses  and  horseshoeing,  the 
work  of  associations  subsidized  by  the  government,  and  an  account  of  the  agri- 
cultural instruction  given  in  the  armies  6f  different  countries. 

Preliminary  announcement  concerning  instruction,  in  practical  agricul- 
ture upon  the  university  farm,  Davisville,  E.  .J.  Wickson  (California  ^Sta. 
Cire.  20,  pp.  S). — This  circular  gives  an  account  of  the  character  of  instruction 
on  and  eciuipment  of  the  university  farm,  and  an  announcement  and  outlines  of 
short  courses  for  1907-8. 

Public  industrial  education,  W.  M.  Hays  (Amcr.  Mo.  Rev.  of  Revieirs,  35 
(]!)(j7).  \o.  .'),  pp.  .')'.)0.  .')'.M). — This  is  a  review  of  recent  legislation  for  agricul- 
tural education  and  research  (the  Adams  Act  .and  the  Nelson  Amendment), 
and  a  discussion  of  the  provisions  of  the  pending  Davis  Bill  to  appropriate  about 
.$8,(M)0,000  annually  for  Industrial  education  in  high  schools  of  secondary  grade. 

Improvement  of  rural  education  in  Great  Britain  {County  Council  and 
Agr.  Rec.,  .?.>  (1907),  ^'o.  S'/G.  pp.  132-13 'i).— The  County  Councils  Association, 
at  its  meeting  March  27,  adopted  a  i-eport  nf  its  rural  education  subconnnittee 
dealing  with  the  manner  in  which  education  in  rural  or  agricultural  subjects 
can  Itest  be  fostered  in  the  pul)lic  elementary  schools  and  evening  schools  in 
nu-al  districts.     * 

The  rei)ort  deals  fix'st  with  the  nature  of  instruction  in  reading,  wa'iting,  com- 
position, arithmetic,  nature  study,  drawing,  and  manual  work,  and  maintains 
that  all  of  these  subjects  should  be  tnugbt  with  tlie  idea  of  giving  local  ai)plica- 
tion  to  the  instruction.     Reading,  for  exami)le,  should  include  considerable  his- 
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torical  and  geographical  material  of  local  interest.  The  composition  should  deal 
with  nature-study  work  and  manual  training.  Arithmetic  should  include  the 
measurement  of  land,  crops,  stacks,  cisterns,  etc.,  the  weighing  of  cereals  and 
other  crops,  and  problems  in  home  accounts,  marketing,  profit  and  loss  in  the 
school  garden,  cost  of  cultivation,  etc.  Drawing  should  include  freehand  and 
color  work  with  plants,  as  well  as  geometrical  and  scale  drawing  of  fields,  garden 
plats,  buildings,  boxes,  and  other  objects.  For  the  manual  training  work  it  is 
suggested  that  gardening  be  carried  on  for  the  purpose  of  studying  the  growth 
of  crops  in  relation  to  the  soil  and  to  obtain  skill  in  the  operations  of  gardening, 
that  there  also  be  given  opportunities  for  woodwork  in  making  hencoops,  gar- 
den frames,  beehives,  and  other  useful  articles,  and  where  possible,  exercises 
in  making  baskets,  nets,  mats,  etc.  For  the  girls,  needlework,  cooking,  house- 
hold management,  and  elementary  hygiene  are  reconnnended. 

The  committee  emphasizes  the  imiwrtance  of  instruction  in  nature  study  and 
rural  economy  for  all  children,  of  school  gardens  in  connection  with  elementary 
schools  and  continuation  schools,  of  facilities  for  training  teachers  in  rui'al 
subjects,  of  the  organization  of  boys'  agricultural  clubs,  gardening  clubs,  and 
junior  naturalist  societies  corresponding  to  similar  societies  in  this  country, 
-  of  making  collections  for  school  museums,  and  of  organizing  local  fairs '  or 
exhibitions  for  the  selection  of  appropriate  material  for  larger  agricultural 
.shows. 

Shall  agriculture  be  taught  in  the  secondary  schools  of  the  United  States? 
S.  A.  Knapp  (South.  Ed.  Rci\,  4  {1901),  Xo.  1-2,  pp.  .3J-6V/).— A  paper  pre- 
sented at  the  conference  on  secondary  education  in  the  South.  Charlottes- 
ville, Va.,  November  22-24,  1000,  in  which  a  rather  pessimistic  view  is  taken 
of  the  possibilities  for  agricultural  instruction  in  the  pul)lic  schools  as  at  pres- 
ent organized.  The  speaker  held  that  in  these  schools  agriculture  taught  by  the 
text-book  method  alone  would  be  more  injurious  than  beneficial,  taught  by 
object  lessons  solely  the  advantages  would  be  very  slight,  but  "  taught  by  dem- 
onstration, each  pupil  being  the  demonstrator  and  working  out  the  problems 
on  a  little  farm  under  his  exclusive  control,  rewarded  by  the  success  and  the 
sale  of  the  proceeds,  would  be  of  great  value." 

Agricultural  education  in  secondary  schools,  W.  Lochhead  (f^oxtJi.  Ed. 
Rev.,  Jf  (1907),  No.  1-2,  pp.  Ji3-53). — An  address  at  the  conference  noted  above, 
in  which  the  agricultural  work  of  secondary  schools  in  Canada  is  described,  with 
special  reference  to  the  Macdonald  rural  school  movement. 

Agriculture  in  high  schools,  D.  J.  Crosby  (South.  Ed.  Rev.,  4  (1907),  No. 
1-2,  pp.  37-43). — A  steuograi)hic  report  of  another  address  before  the  conference 
noted_  above.  A  description  is  given  of  some  of  the  agricultural  work  now  in 
progress  in  high  schools,  and  .sources  of  information  and  assistance  for  teachers 
are  pointed  out. 

Pre-text-book  work  in  agriculture  for  the  common  schools,  'SI.  A.  BussE- 
wiTz  (Wis.  Jour.  Ed.,  39  (1907),  No.  4.  pp.  142,  i//.3).— Suggestions  for  work  in 
elementary  agriculture  in  the  years  preceding  the  introduction  of  tlie  text-book. 

School  training  for  the  home  duties  of  women.  I,  The  teaching  of  domestic 
science  in  the  United  States  of  America.  II,  Belgium,  Sweden,  Norway,  Den- 
mark, Switzerland,  and  France  (Bd.  Ed.  [London],  Spec.  Rpts.  Ed.  Subjects, 
15  (1905),  pp.  374  +  NV;  16  (1906),  pp.  352  + XV I). —Fart  1  of  this  report 
includes  an  introduction  devoted  to  the  discussion  of  the  scheme  oif  public 
education  In  America,  and  the  history  and  development  of  domestic  science 
teaching.  Following  this  are  chapters  devoted  to  the  different  phases  of 
domestic  science  teaching  in  State  institutions  (primary  and  secondary  schools, 
colleges,  and  normal  schools),  private  institutions  (elementary  and  secondary 
schools,  institutions  for  training  teachers  in  domestic  science,  technical  iusti- 
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tutes,  women's  colleses  and  universities),  and  social  agencies  engaged  iu  pro- 
moting domestic  science  teaching  (women's  clubs,  philanthropic  agencies,  sum- 
mer schools,  university  extension,  and  the  domestic  service  problem) .  Under  each 
class  of  lustitutions  there  is  a  discussion  of  the  kind  of  courses  offered,  such  as 
cookery,  needlework,  hygiene,  physiology,  etc.,  and  this  is  followed  by  brief 
outlines  of  typical  courses  in  different  schools.  Eleven  appendixes  contain 
more  detailed  descriptions  of  some  of  the  more  important  courses. 

Part  2  consists  of  special  articles  describing  the  teaching  of  domestic  science 
in  the  schools  of  Belgium,  Sweden,  Norway,  Denmark.  Switzerland,  and  France. 
This  volume  also  contains  tables  of  contents  for  the  15  preceding  volumes  of 
Special  Reports  on  Educational  Subjects. 

Nature  study  as  an  education,  Mary  P.  Anderson  (Nature-Study  Rev., 
3  {1901),  No.  4,  pp.  102-111).— In  this  article  the  attitude  of  children  toward 
nature-study  material  receives  attention,  and  the  value  of  nature  study  in 
develojiing  the  powers  of  reason  and  expression,  in  its  esthetic  and  ethical 
relations  to  tlie  jnipils,  and  in  affording  information  is  discussed. 

Nature  study  and  school  gardens,  J.  Craig  (Cornell  Countryman,  Jf  (1901), 
No.  8,  pp.  2.'i6-2-'i8,  figs.  I/). — A  brief  description  of  the  work  in  Canadian 
consolidated  schools  and  gi'oups  of  elementary  schools. 

The  value  of  nature  study  and  children's  gardens,  G.  W.  Cakver  (Cornell 
Couutruiiian,  Jf  (1901),  No.  S,  pp.  2J,9,  2o0). 

Danish  school  gardens,  C.  Mariboe  (Haven,  1  (1901),  Feb.  12,  pp.  36-50, 
figs.  3). — A  report  of  the  activities  of  the  Skolehaven  Society  for  the  year 
1905-0.  An  account  of  the  history  of  the  society  is  given,  with  brief  illustrated 
descriptions  of  IT  different  Danish  school  gardens. — f.  w.  woll.  * 

School  gardens,  l\  P]merson  (New  England  Mag.,  n.  scr..  36  (1901),  No.  1, 
pp.  85-91). — This  is  an  account  of  the  school  garden  work  at  the  Cobbet  School, 
Lynn,  Mass.,  where  much  attention  is  given  to  a  wild  garden  of  native 
flowers  and  shrubs,  gardens  of  cultivated  plants,  vegetable  gardens,  and  cereal 
plats,  all  of  which  are  closely  related  to  the  other  school  work.  An  effort  is 
made  to  conduct  the  gardens  on  a  self-supporting  basis,  and  the  way  in  which 
this  is  done  is  descri!)ed. 

The  germination  of  garden  and  field  seeds,  V.  IL  Davis  (Agr.  Col.  Ext. 
Bui.  [Ohio  State  Univ.],  2  (1901),  No.  8,  pp.  4-12,  figs.  .9 ) .—Suggestions  for 
seed-testing  exercises  suitable  for  public  school  work. 

An  educational  campaign  in  behalf  of  trees,  O.  J.  Kern  (Forestry  and 
Irrig.,  IS  (1901),  No.  5,  pp.  2^/1-253.  figs.  9). — This  is  an  account  of  the  campaign 
conducted  by  the  county  superintendent  of  schools  in  Winnebago  Co.,  111., 
during  the  years  1902-1900  to  arouse  an  interest  in  tree  planting  and  the  deco- 
ration of  school  grounds. 

Farmers'  institute  bulletin,  1906,  E.  R.  Lloyd  (Mississippi  Sta.  Bill.  100, 
pp.  //7,  figs.  9). — This  IiuUetin  contains  addresses' given  at  farmers'  institutes 
in  Mississippi  and  a  list  of  regular  institute  workers. 

MISCELLANEOUS. 

Twenty-eighth  Annual  Report  of  North  Carolina  Station,  1905  (North 
Carolina  Sta.  Rpt.  1905,  pp.  8.'/). — This  contains  a  financial  statement  for  the 
fiscal  year  ended  .June  30,  1905,  reports  of  the  director  and  heads  of  departments 
on  the  work  of  the  station  during  the  year,  and  reprints  of  Bulletins  190-192. 
The  report  of  the  biological  division  is  abstracted  elsewhere  in  this  issue 
(p.  150). 

Twenty-ninth  Annual  Report  of  North  Carolina  Station,  1906  (North 
Carolina  Sta.  Rpt.  1906,  pp.  81). — This   report   for  190(1   is  similar   in  form   to 
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that  noted  above.  Bulletins  193  and  194  are  reprinted.  A  portion  of  the  reporf; 
of  the  chemical  division  is  abstracted  elsewhere  in  this  issue  (p.  122). 

Experiment  Station  Work,  XLI  (U.  S.  Dept.  Agr.,  Farmers'  Bill.  296,  Pii. 
32,  fiijH.  //). — This  number  contains  articles  on  the  following  subjects:  Wells 
and  pure  water,  phosphates  and  soil  acidity,  pure  seed  v.  poor  seed,  disease- 
resistant  clover,  eradication  of  wild  mustard,  sterilization  of  soils  for  preventing 
plant  diseases,  seedless  tomatoes,  pickling  olives  and  mock  olives,  hay-box  or 
fireless  cooker,  insect  enemies  of  shade  trees,  feeding  whole  grain,  improvement 
of  cattle,  ventilation  of  stables,  hog  cots,  preserving  eggs,  and  American  Camem- 
bert  cheese. 

Development  of  New  Caledonia,  G.  Lafforgue  {UElevage  a  la  Nonvelle- 
Cal^donie.  Paris:  Auyustin  ChaUamel,  1905,  pp.  115,  figs.  3,  (Ignis.  2). — The 
author  has  considered  the  climate  and  soil  of  New  Caledonia  at  some  length 
but  has  devoted  the  greater  part  of  his  monograi)h  to  a  discussion  of  present 
conditions  of  cattle  and  sheep  raising  in  New  Caledonia  and  to  the  possible 
development  of  these  branches  of  animal  pi'oduction. 

Development  of  the  Soudan,  C.  Pierre  and  C.  Monteil  {UElevagc  au 
Soudan.  Paris:  Aiigustin  ChaUamel,  1905,  pp.  X-\-20Jt.  figs.  35,  m.ap  1). — In  this 
monograph  on  agricultural  conditions  in  the  Soudan  the  physiography  of  the 
country  is  considered,  as  well  as  its  agricultural  possibilities  and  present  con- 
ditions. Chai»ters  are  devoted  to  horses,  mules,  and  other  farm  animals,  and  to 
poultry,  elephants,  ostriches,  camels,  etc. 


N  DIES 


Alabama  Canebrake  Station. — J.  M.  Riclieson  has  resigned  as  vice  director 
and  has  been  succeeded  by  F.  D.  Stevens,  formerly  of  the  Bureau  of  Soils  of 
this  Department. 

Tuskegee  Institute  and  Station. — H.  G.  Maxwell  has  resigned  as  dairyman. 

Alaska  Stations. — A  station  has  been  established  near  Fairbanks  in  the  Tanana 
Valley  on  tlie  tract  of  1.400  acres  reserved  by  Presidental  proclamation  for  sta- 
tion purposes  some  time  ago.  During  the  summer  the  special  agent  in  charge 
has  cleared  and  bi'okeu  ready  for  seeding  next  spring  about  10  acres.  A  full 
equipment  of  farming  implements,  fencing  material,  seed  grain,  etc.,  has  been 
provided,  and  a  site  selected  for  buildings.  The  location,  soil,  and  exposure 
are  deemed  favorable  to  farming  on  an  extended  scale,  but  the  plan  is  to  clear 
the  land  as  rapidly  as  funds  will  permit,  operating  the  station  along  ordinary 
farm  lines  for  several  years  in  order  to  ascertain  whether  practical  farming 
can  be  made  successful  in  the  region.  Crops  of  all  sorts,  but  more  particularly 
grains  and  hay,  will  be  grown  and  sold  in  the  local  markets.  An  account  will 
be  kept  of  both  expenditures  and  receipts  with  a  view  to  securing  data  as  to 
profits.  J.  W.  Neal,  who  carried  on  the  work  at  the  Copper  Center  Station  for 
four  years,  will  be  in  charge  of  the  new  station. 

California  University  and  Station. — Elwood  Mead,  professor  of  irrigation  insti- 
tutions and  irrigation  engineer,  has  been  granted  leave  of  absence  until  July  1, 
190S,  to  take  charge  of  irrigation  work  for  the  Australian  government.  M.  E. 
Jaflfa,  of  the  department  of  nutrition  and  in  charge  of  the  poultry  station,  has 
been  appointed  director  of  the  laboratory  of  the  State  boai'd  of  health,  but  will 
retain  his  connection  with  the  station  work.  R.  H.  Loughridge  and  G.  E. 
Colby  have  returned  from  leave  of  absence  in  Europe.  Recent  appointments 
include  W.  T.  Clarke  as  assistant  professor  of  horticulture  and  superintendent 
of  university  extension  in  agriculture,  C.  Westergaard,  recently  of  the  North 
Dakota  college,  as  instructor  in  farm  mechanics,  and  G.  W.  Lyons  as  assistant 
in  the  division  of  soils  in  the  station. 

Connecticut  College. — A  short  course  in  forestry  is  announced,  to  begin  Novem- 
ber r>  and  continue  six  weeks,  under  the  directorship  of  tlie  State  forester.  The 
course  will  include  the  study  of  practical  forest  management,  the  reproduction, 
growth,  iind  maturitj'  of  forest  trees,  destructive  agencies  in  the  forests  and 
their  control,  and  the  care  of  Connecticut  farm  forests. 

Connecticut  State  Station. — Recent  changes  in  personnel  include  the  resigna- 
tion of  Kate  G.  Barber,  as  microscopist,  to  acceiit  a  similar  position  with  the 
Bureau  of  Chemistry  of  this  Department,  and  the  appointment  of  C  B.  Morrison 
as  chemist. 

Delaware  Station. — Miss  Margaret  B.  McDonald,  assistant  chemist,  has  re- 
signed to  accept  an  instructorsliip  in  agricultural  chemistry  in  the  I'ennsylvania 
College. 

Indiana  Station. — W.  J.  Jones,  for  a  number  of  years  chief  deputy  State  chem- 
ist, has  succeeded  the  director  as  State  chemist  and  will  have  full  charge  of  the 
feed  stuffs  and  fertilizer  inspection. 
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Iowa  College. — Recent  promotions  include  J.  A.  McLean  and  Wayne  Dinsmore 
to  associate  pi-ofessorsliips  of  animal  husl)andry.  J.  B.  Davidson  to  a  professor- 
ship of  aKi'icultural  engineering,  E.  B.  Watson  to  an  assistant  professorship  of 
soils,  and  John  Bower  to  an  assistant  professorship  of  dairying. 

Kansas  College  and  Station. — Osar  Erf,  professor  of  dairying,  who  has  re- 
signed ior  accept  a  similar  position  at  Ohio  State  University.  Other  recent  ap- 
pointments include  C.  G.  Elling,  of  the  Cuban  Experiment  Station,  as  assistant 
in  animal  husbandry,  E.  G.  Shafer  in  agronomy,  and  O.  A.  Stevens  in  botany. 
G.  F.  Freeman  and  G.  C.  Wheeler  have  been  promoted,  respectively,  to  assistant 
professorships  of  botany  and  animal  husbandr.v.  W.  E.  Mathewson,  assistant 
chemist,  has  resigned  to  accept  a  position  in  the  Bureau  of  Chemistry  of  this 
Department. 

A  six  weeks"  summer  school  in  agriculture  has  been  established,  chiefly  for 
teachers  and  similar  in  scope  to  that  now  given  in  domestic  science.  The 
veterinary  science  building  provided  for  by  the  last  legislature  is  in  process  of 
construction.  A  two-story  stone  structure,  about  7.")  by  1."m  feet,  with  an 
auditorium  amiex  60  by  38  feet,  is  planned,  to  be  completed  by  September,  1908,  ■ 
at  a  cost  of  about  $70,000. 

Kentucky  Station. — E.  C.  Vaughn  has  been  appointed  assistant  entomologist 
and  l)otanist.     A  greenhouse  to  cost  .$10,000  is  under  constructio'i. 

Michigan  Station. — Dr.  Otto  Rahu,  of  Halle,  Germany,  the  author  of  several 
monographs  on  bacteriological  subjects,  has  been  added  to  the  bacteriological 
division  f(n'  work  in  dairy  bacteriology,  especially  the  relation  of  bacterial  flora 
to  the  keeping  qualities  of  milk  and  butter.  Dr.  G.  A.  Waterman  has  been  suc- 
ceeded as  consulting  veterinarian  by  Dr.  L.  M.  Hurt,  of  the  Iowa  College. 
Dorothea  Moxness,  assistant  chemist,  has  resigned  to  engage  in  commercial 
work. 

Minnesota  University. — Dr.  Harold  L.  Lyon  has  resigned  as  assistant  pro- 
fessor of  l)otany  to  accept  the  assistant  directorship  of  the  pathological  labora- 
tory of  the  Hawaiian  Sugar  Planters'  Station.  Edward  C.  .Johnson,  assistant 
in  botany,  has  been  appointed  assistant  pathologist  in  this  Department. 

New  Mexico  College  and  Station. — Vincent  B.  May,  of  Las  Cruces.  has  been 
appointed  regent,  vice  Jose  Lucero.  Laurenz  R.  Greene,  assistant  in  horticul- 
ture, has  resigned  to  accept  an  assistantship  at  the  Iowa  College  and  is  suc- 
ceeded by  A.  D.  Holloway,  a  graduate  of  the  Kansas  College.  P.  D.  Southworth. 
assistant  in  animal  husbandry,  has  resigned  to  enter  commercial  work,  and  S.  B. 
Durham,  a  gi-aduate  of  the  Oklahoma  College,  has  been  appointed  assistant  in 
dairying.  The  live  stock  herd  for  instruction  work  has  been  materially 
increased.  A  course  in  farm  machinery  has  been  added,  for  which  considerable 
equipment  has  been  provided. 

North  Carolina  College  and  Station. — A  division  of  entomology  has  been 
established  in  charge  of  K.  I.  Smith,  formerly  State  entomologist  of  Georgia. 

Pennsylvania  College  and  Station. — Hugh  P.  Baker,  of  the  Iowa  College  and 
Station,  has  been  elected  professor  of  forestry.  J.  W.  Clark  instructor  in  poultry 
husbandry.  W.  H.  Tomhave  assistant  in  animal  husbandry.  W.  R.  White 
assistant  in  correspondence  courses,  and  H.  P.  Fishburn  assistant  chemist. 
T.  I.  Mairs  has  been  given  chai-ge  of  the  correspondence  courses.  Since  the 
beginning  of  the  year  five  heads  of  departments  and  ten  assistants  have  been 
added  to  the  staff. 

Rhode  Island  College  and  Station. — J.  W.  Bolte,  assistant  professor  of  animal 
hiisbandry  and  in  charge  of  poultry  feeding,  has  resigned  to  engage  in  commer- 
cial work.  Science  notes  the  appointment  of  Dr.  L.  J.  Cole,  chief  of  the  in- 
vestigations in  animal  breeding  and  pathology,  as  instructor  in  zoology  in  Yale 
University. 
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South  Carolina  College  and  Station. — II.  W.  Simpson,  who  has  been  president 
of  the  board  of  trustees  since  the  establishment  of  the  college,  has  resigned  and 
is  succeeded  by  lion.  Alan  .lohnstone.  Other  changes  in  personnel  include  the 
appointment  of  A.  F.  Conradi,  of  the  Texas  Station,  as  entomologist  and 
zoologist  in  succession  to  C.  E.  Chambliss.  whose  resignation  has  been  previously 
noted  :  M.  U.  Lowers,  as  veterinari.in.  in  succession  to  L.  A.  Klein  ;  and  C.  V.  W. 
Cornell,  as  assistant  chemist,  in  succession  to  W.  E.  Dickinson.  II.  D.  House 
has  resigned  to  talce  up  worlc  at  the  New  York  botanical  garden. 

Vermont  Station. — Some  investigations  in  the  nutrition  of  young  animals  have 
recently  been  inidertaken.     A  small  building  has  been  erected  for  the  work. 

Virginia  College. — W.  J.  Quick  has  been  elected  dean  of  the  college  of  agricul- 
ture and  professor  of  agriculture. 

Massachusetts  Conference  on  Rural  Progress. — In  connection  with  the  celebra- 
tion of  the  fortieth  anniversai-y  of  the  opening  of  the  Massachusetts  Agricul- 
tural College  to  students,  a  four-day  conference  on  rural  progress  was  held 
October  2-5,  1907.  Such  interests  as  the  State  Board  of  Agriculture,  the  State 
Grange,  the  Massachusetts  Civic  League,  the  State  executive  connnittee  of  the 
Young  Men's  Christian  Association,  the  Connecticut  Valley  Congregational 
Club,  and  the  Western  Massachusetts  Library  Association  lent  tlieir  active 
cooperation.  The  scope  of  the  conference  and  the  arrangement  of  topics  are 
indicated  in  the  partial  summary  which  follows.  The  conference  is  also  noted 
editorially  In  this  issue. 

The  conferelice  opened  with  an  anniversary  program,  papers  of  a  reminiscent 
and  historical  nature  being  delivered  by  Hon.  M.  F.  Dickinson  and  W.  H. 
Bowker,  of  the  board  of  trustees.  Director  Brooks  sunnnarized  the  twenty-five 
years  of  experimental  work  at  the  college  and  outlined  the  function  and  aims 
of  the  station.  At  the  afternoon  session,  C.  L.  Beach,  of  the  Vermont  Univer- 
sity and  Station,  gave  an  address  on  Dairying,  and  N.  .J.  Bachelder,  master  of 
the  National  Grange,  spoke  on  The  Grange  and  Rural  Progress.  The  dedication 
of  Clark  Hall,  the  substantial  botanical  building  in  process  of  construction,  fol- 
lowed, with  addresses  l)y  Profs.  D.  P.  Penhallow,  of  McGill  University,  and 
J.  M.  Tyler,  of  Andierst  College,  on  the  life  and  work  of  former  President 
Clark,  for  whom  the  building  was  named.  In  tlie  evening  Dr.  A.  C.  True,  of 
this  Office,  spoke  on  The  Broad  Outlook  of  the  Experiment  Stations,  and  Presi- 
dent Carroll  D.  Wright,  of  Clark  College,  on  The  Value  of  Art  and  Skill  in 
Industry. 

On  the  second  day.  State  Forester  Pane  discussed  The  Forestry  Situation  in 
Massachusetts  and  Prof.  John  Craig,  of  Cornell  University,  Cooperation  in 
Marketing  Farm  Products.  The  remainder  of  the  day  was  devoted  to  a  dis- 
cussion of  civic  improvement,  with  addresses  in  the  evening  by  J.  R.  Boardman, 
of  the  International  Committee  of  the  Young  Men's  Christian  Association,  on 
The  Country  Boy  in  Service,  and  by  Henry  Turner  Bailey,  of  Worcester,  on  An 
Interpretation  of  the  Civic  Improvement  Campaign  in  America. 

The  third  day  of  the  conference  dealt  especially  with  the  rural  library,  church, 
and  school,  with  an  illustrated  lecture  by  O.  J.  Kern,  superintendent  of  schools 
of  Winnebago  County,  Illinois,  on  The  Front  Line  of  Country  School  Improve- 
ment. Dr.  G.  E.  Stone,  of  the  college,  discussed  The  Care  (!f  Shade  Trees,  and 
Prof.  J.  E.  Rice,  of  Cornell  University,  Some  Poultry  Questions. 

Saturday,  the  final  day,  was  devoted  largely  to  the  interests  of  schools.  The 
speakers  included  IMr.  Kern  on  The  New  Agriculture  in  the  Country  School ;  Dr. 
K.  C.  Davis,  of  the  St.  Lawrence  University  School  of  Agriculture,  on  What 
Agricultural  High  Schools  are  Doing;  Charles  H.  Morse,  of  the  Massachusetts 
Commission  on  Industrial  Education,  on  The  Problem  of  Industrial  Education ; 
and  George  H.  Martin,  secretary  of  the  State  Board  of  Education,  on  Some 
English  Experiments  in  Agricultural  Education. 
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Kansas  City  Meeting  of  the  American  Veterinary  Medical  Association. — The 
forty-fonrth  annual  meeting  of  this  association  was  held  in  the  New  Casino  in 
Kansas  City.  September  10-13.  ir»07.  The  attendance  was  larger  than  at  any 
previous  annual  meeting  and  the  interest  shown  by  members  and  visitors  was 
particularly  gratifjing.  Among  the  special  features  was  a  visit  to  the  Armour 
packing  plant  for  the  purpose  of  inspecting  the  methods  of  slaughtering  and  of 
curing  and  preserving  meats,  and  for  studying  the  unusually  large  and  com- 
plete collection  of  pathological  specimens  taken  during  the  regular  routine  of 
meat  inspection  by  the  agents  of  the  Bureau  of  Animal  Industiy.  On  the  last 
day  of  the  meeting  a  clinic  was  held  at  the  Kansas  City  Veterinary  College, 
where  a  variety  of  surgical  operations  was  performed. 

As  in  previous  years  the  various  State  secretaries  made  reports  on  the  condi- 
tion of  veterinary  practice  in  their  respective  districts  and  on  the  most  preva-  i, 
lent  outbreaks  of  animal  diseases  occurring  during  the  year.  A  paper  by  A- 
Liautard  directed  attention  to  some  of  the  difficulties  at  present  encountered  by 
the  recent  gi-aduates  of  veterinary  colleges.  The  necessity  for  uniformity  in 
the  requirements  for  matriculation,  gi-aduation.  and  curricula  because  of  differ- 
ences in  the  requirements  of  State  examining  boards  was  pointed  out  and  it 
was  urged  that  the  veterinary  schools  should  cooperate  in  establishing  a  stand- 
ard of  veterinary  education.  In  a  discussion  of  the  pai^er  Doctor  Melvin  justi- 
fied the  present  Civil  Service  examinations  and  the  six  months'  probation  period 
in  the  appointment  of  inspectors. 

D.  A.  Hughes  discussed  the  place  of  veterinary  medicine  in  State  education. 
It  was  agreed  that  good  veterinary  courses  should  be  established  in  all  agri- 
cultural colleges.  The  importance  of  animal  industry  at  the  present  time  justi- 
fies the  idea  of  providing  proper  instruction  in  each  State  for  such  students  as 
may  wish  to  become  veterinarians.  No  veterinary  school  can  be  properly  equip- 
ped and  maintained  without  endowment,  and  this  should  preferably  come  from 
the  State. 

The  present  status  of  veterinary  education  in  Europe  was  discussed  at  length 
by  P.  A.  Fish,  on  the  basis  of  observations  made  during  a  recent  trip  to  some  of 
the  important  European  schools,  particular  attention  being  given  to  facilities 
and  eciuipment  of  the  veterinary  schools  of  England.  Scotland,  Holland,  Ger- 
many, Switzerland,  and  France. 

A.  H.  Baker  presented  an  acc-ount  of  intestinal  obstniction  in  the  horse. 
Acute  cases  rapidly  prove  fatal ;  subacute  cases  slowly  recover  or  prove  fatal 
in  about  two  days.  Acute  ca.ses  may  be  due  to  an  intestinal  calculus,  volvulus 
or  intussusception.  Subacute  cases  are  caused  by  the  formation  of  hair-balls, 
bots.  parasitic  worms,  or  tumors.  Among  the  drugs  which  were  found  most  suc- 
c-essful  in  treating  these  cases  mention  was  made  of  linseed  oil.  eserin.  Cannahiis 
tndicn.  chloral  hydrate,  atropin.  etc.    Neither  opium  nor  aloes  should  be  used. 

The  effect  of  tuberculin  upon  milk  production  was  discussed  by  S.  H.  Gil- 
liland.  who  presented  data  of  .5C»0  nonreacting  cows,  the  temperatures  of  which 
were  taken  following  injection  for  four  periods  of  twentj-four  hours  each. 
Although  according  to  the  averages  of  the  four  periods  58.6  per  cent  of  the 
c-ows  lost  steadily,  the  loss  was  slight  and  may  well  have  been  due  to  other 
causes.  Trials  with  48  reacting  c-ows  showed,  from  .85.4  per  cent,  an  average 
loss  of  2i  pounds  of  milk  daily,  as  compared  with  healthy  cows.  J.  F.  Winches- 
ter presentefl  a  historical  acc-ount  of  the  campaign  since  1886  against  tubercu- 
losis in  Massachusetts. 

W.  ,1.  Taylor  presented  the  results  of  a  study  of  the  agglutination  test  in 
glanders.  At  first  the  preparation  of  the  test  fluid  gave  much  difhculty,  Ijut  it 
was  soon  found  that  the  agglutinating  ix>wer  may  be  preserved  for  a  long  time. 
The  serum  will  keep  from  three  weeks  to  three  months  if  the  blood  clot  is  re- 
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moved.  Agglutiuatiou  takes  place  at  a  iiiiich  higher  dilution  than  precipitation, 
and  the  method  should  properly  be  called  a  pi'ecipitation  test,  as  it  is  not  abso- 
lutely reliable  unless  precipitation  takes  place.  The  presence  of  mallein  in- 
(r eases  the  amount  of  ]irecipitin  in  the  blood. 

The  general  features  of  tumors  were  discussed  by  A.  T.  Kinsley  and  classified 
as  to  variations  in  structure,  tissue,  elements,  size,  form,  and  degeneration 
processes. 

M.  H.  Reynolds  read  a  paper  on  stable  practices  as  affecting  milk,  mentioning- 
a  large  number  of  outbreaks  of  typhoid  fever,  scarlet  fever,  diphtheria,  and 
mfantile  diseases  due  to  the  milk  supply.  An  outline  was  given  of  the  results 
obtaiuetl  at  the  experiment  stations  in  the  study  of  milk  pollution  from  improper 
dairy  practices.  The  municipal  regulation  of  milk  should  include  the  estab- 
lishment of  standards  of  fat  content,  the  exclusion  of  foreign  material  from 
milk,  and  the  pasteurization  of  contaminated  milk.  It  was  urged  that  certified 
milk  should  not  c-ontain  more  than  lO.fKK)  bacteria  per  cubic  centimeter,  and  that 
the  dairyman's  license  should  depend,  more  than  is  at  present  the  case,  on  lab- 
oratoiy  tests. 

Municipal  milk  regulation  in  the  South  was  discussed  by  C.  A.  Cary.  Milk 
insi>ection  is  largely  done  there  by  gr.-iduates  of  agricultural  colleges  rather  than 
veterinarians.  It  was  urged  that  milk  inspectors  should  be  more  familiar  with 
jiractical  dairying,  as  without  this  knowledge  laboratory  tests  of  inspectors  are 
of  little  value.  Tuberculosis  is  not  greatly  prevalent  in  the  South,  but  many 
kinds  of  abnormal  milk  are  observed.  Injections  of  boric  acid  in  the  udder 
greatly  reduce  the  number  of  leucocytes  and  streptococci  in  milk.  In  some  cases 
it  was  found  possible  to  obtain  milk  strictly  free  from  bacteria  and  leucocytes. 

G.  A.  Johnson  di.scussed  the  I'elation  of  ventilation  and  disease.  Strangles, 
tuberculosis,  and  various  other  diseases  spread  most  rapidlj-  in  l>adly  ventilated, 
stables.  Poor  air  predisi>oses  animals  to  disease  and  the  endurance  of  horses 
is  lowered  in  close  confinement.  Artificial  heat  in  stables  was  not  considered 
necessary. 

A.  D.  Melvin  presented  suggestions  for  work  in  the  eradication  of  tubercu- 
losis, which  he  declared  to  be  steadily  increasing  in  extent.  If  the  loss  from 
tuberculosis  were  made  to  fall  on  the  owner  of  the  diseased,  stock  the  disease 
would  be  more  ]iromptly  eradicated.  All  cattle  shipped  for  slaughter  should 
be  tagged  to  show  their  origin.  Much  worthless  tulierculin  has  been  used,  but 
this  product  is  now  inspected  by  the  Bureau  of  Animal  Industry  and  when  prop- 
erly made  is  reliable. 

Tuberculosis  in  swine,  according  to  J.  R.  Mohler,  is  rapidly  increasing  and 
(ausis  a  greater  loss  than  hog  cholera.  About  1.5  per  cent  of  hogs  shipped  to 
slaughterhouses  are  affectefl  with  the  disease  and  in  Europe  the  percentage  is 
often  higher.  In  hogs  the  disease  is  generally  acquired  by  ingestion,  especially  of 
raw  milk  and  dairy  by-products  and  the  fec-es  of  tuberculous  cattle.  Hogs 
which  do  not  follow  cattle  in  the  field  and  do  not  recei\c'  dairy  by-products  are 
only  slightly  affected.  The  disease  is  on  the  decline  in  Wisconsin  on  arcount 
of  the  general  pasteurization  of  dairy  by-products  in  the  State.  In  experisiients, 
feeding  hogs  tuberculous  milk  for  three  days  produced  a  general  infection,  and 
KMt  jier  cent  of  the  hogs  became  infected  after  eating  such  milk  for  thirty  days. 
Hogs  are  susceptible  to  human  tuberculosis  and  may  be  infected  from  the 
offal  about  slaughterhouses.  The  cervical  glands  are  most  frequently  affected, 
the  disease  resembling  infantile  tuberculosis  rather  than  the  bovine  form.  The 
desirability  of  cooperation  betwen  the  Bureau  of  Animal  Industry-  and  State 
sanitary  authorities  in  the  eradication  of  the  disease  was  pointed  out. 

W.  L.  Williams  gave  detailed  clinical  notes  on  twenty-two  cases  of  roaring 
treated  by   surgical  operation.     Two  of  these  were  ruiaed  by   the  operation. 
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thirteen  entirely  recovered,  and  the  others  showed  great  improvement  The 
operation  originally  consisted  in  the  removal  of  the  vocal  cords  and  the  mucous 
membrane  of  the  ventricle  of  the  larynx,  but  better  success  has  attended  the 
less  severe  operation  of  the  removal  of  merely  the  mucous  membrane. 

The  officers  chosen  for  the  ensuing  year  \vei"e  as  follows :  President,  W.  H. 
Dalrymple ;  secretary,  R.  P.  Lyman ;  and  treasurer,  G.  R.  White. 

Department  of  Agriculture  of  the  Federated  Malay  States. — The  laboratory  and 
office  building  of  the  Department  of  Agriculture  at  the  Rubljer  Experiment 
Plantations,  Kuala  Lumpur,  is  approaching  completion.  It  is  a  two-story 
building  130  feet  long,  containing  a  capacious  chemical  laboratory  and  other 
laboratories  for  the  director,  the  government  mycologist,  the  entomologist,  the 
superintendent  and  other  scientific  workers,  as  well  as  a  library  and  offices.  Dr. 
W.  J.  Gallagher,  a  gi-aduate  of  the  Royal  LTniversity  of  Ireland,  who  has 
been  engaged  in  research  in  natural  history  at  Queen's  College,  has  been 
appointed  mycologist  of  the  Department. 

A  New  Demonstration  Farm  in  Victoria. — The  Minister  of  Agriculture,  through 
the  agency  of  the  Lands  Purchase  and  Management  Board,  has  come  into  the 
possession  of  an  estate  of  540  acres  at  Wyuna,  which  will  be  devoted  to  demon- 
strations showing  the  profits  to  be  made  by  working  small  areas  under  irriga- 
tion, especially  in  the  production  of  forage  and  its  utilization  by  cattle. 

Tobacco  Experiment  Stations  in  South  Africa. — Tobacco  experiment  stations 
have  recently  lieen  established  at  Rustcnburg.  Barberton,  and  Pretoria.  Selec- 
tion and  breeding  experiments  are  being  carried  on  and  attention  is  also  being 
given  to  problems  of  curing.  At  Rustenburg  and  Barberton  curing  and  fer- 
menting slK'ds  have  been  erected. 

School  for  Bee  Culture. — The  Association  of  Apiculturists  of  the  Province  of 
Schleswig-Holstein  has  located  the  first  provincial  school  for  bee  culture  in 
Prussia  at  Preetz,  the  city  donating  the  site  and  making  an  appropriation  of 
.$2,380  to  establish  the  school.  The  well-known  apiculturist,  Witt-IIavetoft,  was 
appointed  director.  The  first  course,  for  young  men  who  wish  to  become  pro- 
fessional apiculturists.  will  open  March  1,  1908.  and  close  December  1.  Short 
courses  of  from  8  to  14  days  for  older  apiculturists  are  also  to  be  held  during 
the  year. 

Miscellaneous. — The  Transvaal  AfiricuUuruJ  Journal  notes  the  death  on  May  14 
of  Dr.  Duman  Ilutcheon,  director  of  agriculture  of  Cape  Colony.  Preceding  his 
appointment  as  director  of  agriculture  Dr.  Hutcheon  had  been  chief  veterinary 
surgeon  of  Cape  Colony  for  25  years. 

Thomas  Macfarlane,  since  188G  chief  analyst  to  the  Inland  Revenue  of  the 
Dominion  of  Canada,  died  suddenly  of  heart  failure,  at  Ottawa.  June  10.  He 
was  the  author  of  a  large  number  of  reports  and  pamphlets  dealing  especially 
with  the  analysis  and  composition  of  Canadian  food  products. 

We  learn  from  La  Tribune  Horticolc  of  the  recent  death  of  Etienne  GrifiCon, 
director  of  the  school  of  arboriculture  and  horticulture  at  Tournay. 

Dr.  Heinrich  Hasselbring,  assistant  in  botany  in  the  University  of  Chicago, 
has  been  appointed  assistant  botanist  at  the  Cuban  Experiment  Station. 

It  is  proposed  to  celebrate  the  twenty-fifth  anniversary  of  Roseworthy  Agri- 
cultural College,  the  first  of  its  kind  in  Australia,  by  the  erection  of  a  memorial 
to  Ridley,  the  inventor  of  the  Australian  reaper. 

Augustine  Henry,  of  the  Royal  University  of  Ireland,  has  been  ai)pointed 
reader  in  forestry  in  Cambridge  University. 
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The  problems  of  organization  and  administration  of  station  affairs 
become  more  difficult  year  by  year  as  the  activities  and  relations  of 
the  stations  become  more  extensive  and  complicated.  This  seems  inev- 
itable, but  it  calls  attention  to  the  need  of  adjustment  to  the  new 
conditions. 

At  one  time  a  station  council  headed  by  a  chairman  was  deemed 
sufficient  to  settle  and  manage  the  station  business,  or  a  college  presi- 
dent through  whose  office  the  funds  could  bo  allotted  and  certain 
general  business  and  correspondence  conducted.  We  soon  outgrew 
both  of  these  arrangements,  and  have  come  to  regard  the  station  as 
a  unit — not  merely  as  an  aggregation  of  separate  departments  grouped 
together  for  the  purpose  of  sharing  certain  common  funds.  There 
are  common  aims  and  interests  which  bind  the  different  departments 
together,  and  aside  from  this  the  station  as  a  whole  has  certain  out- 
side relationships  and  responsibilities.  These  things  have  empha- 
sized the  need  for  a  distinct  organization  and  for  a  separate  adminis- 
trative officer.  Effective  organization  has  been  one  of  the  most 
important  factors  in  developing  the  American  stations  and  in  giving 
them  individuality. 

While  the  desirability  of  a  director  and  a  certain  degree  of  organi- 
zation has  become  generallj^  accepted,  our  conception  of  the  duties  of 
the  director's  office  has  not  always  kept  pace  with  the  growth  in  the 
station's  activities  and  the  responsibilities  imposed.  Coupled  as  these 
duties  usually  are  with  other  services  and  reponsibilities,  it  becomes 
almost  inevitable  that  some  things  should  be  left  undone  which  ought 
to  be  done  in  the  interest  of  good  administration. 

This  is  said  in  no  spirit  of  criticism,  but  rather  to  call  attention  to 
several  points  which  suggest  themselves  from  a  view  of  the  field  as  a 
whole.  The  changing  conditions  of  the  stations  incident  to  their 
development  seem  to  make  greater  attention  to  these  matters  desirable 
at  this  time,  as  we  are  still  to  some  degree  in  a  condition  of  transition. 
What  is  said,  therefore,  is  by  way  of  suggestion,  in  an  attempt  to  i)oint 
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out  some  general  principles  which  should  apply  under  the  enlarged 
field  of  station  activity. 

The  very  diversity  of  the  station  work,  with  funds  for  research,  for 
more  general  uses  in  agricultural  experimentation,  and  often  from  the 
State  for  more  popular  features  such  as  local  or  cooperative  trials  or 
demonstraions,  imposes  unusual  duties  on  the  administrative  officer. 
It  calls  for  careful  study  of  the  whole  agricultural  situation  and 
needs  with  reference  to  the  station  work. 

The  new  special  fund  for  research  work,  although  small  at  present, 
has  added  responsibilities  and  called  more  imperatively  for  careful 
planning.  It  has  required  relatively  more  attention  than  most  of  the 
funds  because  of  the  character  of  work  provided  for  and  the  need  of 
adjusting  it  to  other  activities  of  the  station.  It  has  necessitated 
more  s^^stem.  And  when  we  add  to  the  more  strictly  station  work, 
the  supervision  of  various  kinds  of  police  work,  a  variety  of  farmers' 
institute  and  extension  work,  the  securing  of  new  buildings  and 
equipment,  and  frequently  the  supervision  of  the  instruction  in  agri- 
culture, it  often  occurs  that  the  director's  time  is  so  divided  that  it  is 
difficult  for  him  to  give  adequate  attention  to  the  really  legitimate 
station  business. 

Already  many  of  the  arguments  forcefullj^  used  a  few  years  ago 
against  a  college  president  as  director  are  begimiing  to  apply  to  the 
heads  of  some  of  our  stations  as  their  duties  and  offices  are  organized, 
These  men  are  overburdened  with  a  multitude  of  interests  and  duties, 
and  this  must  inevitably  Ije  reflected  in  the  details  of  their  adminis- 
tration. The}"  are  attempting  to  do  too  much  and  are  scattering  their 
energies.  Sometimes  they  are  overestimating  their  capacity  to  do  well 
a  great  variety  of  things,  and  in  other  instances  conditions  are 
imposed  upon  them  which  the}^  are  not  able  to  remedy. 

The  direction  of  an  experiment  station  is  a  business.  Apart  from 
the  general  oversight  of  the  experiments  and  investigations  it 
involves  the  judicious  expenditure  of  considerable  amounts  of  money, 
often  under  special  limitations,  and  the  orderly  conduct  of  the  affairs 
of  the  institution  in  a  vai'iety  of  directions.  It  calls  not  only  for 
broad  training  and  sympathies  but  for  good  administrative  ability. 

System  and  regularity  are  important  factors  in  any  scheme  of 
administration.  The  lack  of  this  adds  greatly  to  the  labors  and 
anxieties,  and  prevents  matters  running  smoothly  in  the  station's 
internal  and  external  relati9ns.  The  difficulties  might  often  be  sim- 
plified by  a  closer  organization  of  the  station  and  a  systematizing  of 
its  work.  In  a  considerable  number  of  instances  our  station  numage- 
ment  is  suffering  from  too  weak  and  loose  an  organization.  There  is 
a  lack  of  sufficient  system  and  formality  in  the  planning  and  conduct 
of  work  and  in  the  expenditure  of  funds,  and  a  degree  of  independ- 
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ence  of  dopartmonts  in  their  Avork  and  tlioir  interests  which  seems 
detrimental  to  the  greatest  economy  and  the  highest  efficiency. 

AVhile  the  greatest  measure  of  freedom  and  individual  initiative 
are  desirable  to  the  development  of  strong  heads  of  departments, 
there  are  certain  matters  which  pertain  to  good'  administration  and 
which  are  essential  to  the  proper  conduct  of  the  station  business.  The 
lack  of  closer  organization  and  familiarity  with  one  another^s  work 
hinders  the  development  of  the  proper  esprit  iJe  corps,  and  often 
prevents  the  coordination  of  the  work  of  the  different  departments. 

It  seems  desirable  that  the  director  should  have  more  than  a  gen- 
eral knoAvledge  of  the  work  of  his  various  departments.  This  is  nec- 
essary for  him  to  give  it  proper  guidance  and  support  and  to  hold  it 
within  the  bounds  agreed  upon.  Without  some  regular  means  of 
keeping  in  touch  with  what  his  men  are  doing  he  loses  familiarity 
with  it  and  with  the  course  which  it  is  taking.  The  outlining  of 
projects  to  be  filed  in  the  director's  office  furnishes  a  means  of  follow- 
ing up  the  various  lines  of  work  and  adjusting  the  expenditures.  It 
also  affords  opportunity  for  coordinating  the  work  of  different  de- 
partments and  arranging  for  necessary  cooperation. 

It  should  also  be  one  of  the  functions  of  the  director  to  see  that  the 
work  of  different  departments  goes  on  in  a  regular  way.  It  some- 
times happens  that  work  is  sidetracked  or  dropped,  or  new  lines  sub- 
stituted without  the  director's  knoAvledge,  and  it  is  not  infrequent  to 
find  men  overburdening  themselves  Avith  more  experimental  work 
than  they  can  carry  out  to  good  purpose.  Experience  shows  that  a 
certain  degree  of  regulation  of  the  Avork  as  to  amount  and  quality  is 
quite  essential.  The  amount  undertaken  is  not  ahvays  fully  realized 
until  it  is  outlined  on  paper,  and  this  is  one  of  the  arguments  for  the 
submission  of  a  programme  of  Avork  or  a  list  of  projects. 

The  planning  of  the  station's  campaign  and  its  policy  requires 
increasing  thought  and  stud}'.  The  interests  of  different  classes  of 
constituents  and  the  need  for  A^arious  grades  of  Avork  must  be  con- 
sidered, but  in  this  the  broader  and  more  permanent  needs  of  agri- 
culture should  be  given  full  consideration.  These  need  not  be  sub- 
(>rdinated  to  the  immediate  queries  of  the  farmers,  for  the  tAvo  can 
often  be  harmonized  and  Avorked  out  together.  The  different  phases 
of  the  Avork  should  be  so  organized  as  to  offer  the  least  possible 
disturbance  and  interruption  to  the  Avorking  force,  and  plans  must 
be  laid  foi-  relieving  the  station  proper  of  activities  Avhich  do  not 
strictly  Ijelong  to  it.  Some  of  these  still  make  quite  heaA^y  drains  on 
the  men's  time.  One  of  the  most  important  functions  of  the  director 
is  to  husband  the  resources  and  energies  of  his  staff  and  to  preserA^e 
an  atmosphere  congenial  to  their  best  Avork.  This  is  not  conq^atible 
Avith  irregularity  from  day  to  day,  frequent  interruptions,  change  of 
Avork,  indefinite  policy,  etc. 
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With  SO  many  station  men  occupying;  a  dual  position,  and  often 
with  still  other  interests,  a  shifting  of  activities  from  one  line  of 
duty  to  another  is  a  condition  to  be  guarded  against,  for  it  brings 
great  loss  of  efficiency  and  of  interest  in  the  work.  JNIuch  can  be 
done  to  minimize  the  necessity  for  this  by  sysjtematizing  the  teach- 
ing, the  institute  work,  and  other  duties,  so  that  these  will  leave  a 
greater  amount  of  unbroken  time.  In  a  number  of  cases  the  condi- 
tions have  been  materially  improved,  and  a  general  principle  has 
been  laid  down  which  recognizes  the  need  of  continuity  of  effort, 
and  the  desirability  of  a  separate  staff  for  the  more  important 
departments. 

There  is  still  opportunity  for  improvement  in  the  organization  of 
the  work  with  reference  to  inspection  duties  and  their  relation  to 
other  activities.  The  extent  to  which  these  interrupt  more  legiti- 
mate features  of  station  work  is  often  not  realized.  There  is  fre- 
quently some  doubt  as  to  how  much  of  the  time  of  the  specialists  is 
being  absorbed  or  broken  into  by  such  work,  and  in  some  cases  as 
to  whether  this  service  is  being  entirely  supported  by  special  funds. 
Its  effect  upon  the  men  engaged  in  it  is  also  an  important  considera- 
tion. As  a  matter  of  fact  there  are  notable  cases  in  which  inspec- 
tion work  has  been  allowed  to  practically  prevent  competent  station 
men  from  doing  much  else.  The  difficulty  lies  in  improper  organiza- 
tion or  regidation  of  such  work. 

If  the  stations  are  to  continue  to  exercise  police  control  to  an 
ever  increasing  extent  over  fertilizers,  feeding  stuffs,  human  foods, 
insecticides,  milk-testing  apparatus,  nursery,  stock,  seeds,  etc.,  the 
organization  of  this  work  on  such  a  basis  that  it  will  not  interfere 
with  or  interrupt  the  legitimate  functions  of  the  station  is  a  matter 
of  nuich  importance.  Improperly  organized  and  regulated,  it  be- 
comes a  serious  drain  on  the  efficiency  of  certain  departments,  which 
is  not  compensated  for  by  the  revenue  it  brings  in.  These  matters 
may  well  receive  more  attention  than  is  sometimes  given  them,  for  the 
scope  and  amount  of  this  service  has  greatly  increased  in  recent 
years.  It  should  be  adjusted  to  the  other  activities  of  the  station, 
ajid  considered  in  the  light  of  its  effect  on  general  efficiency  rather 
than  the  revenue  it  brings  in. 

The  aversion  to  "  red  tape  "'  has  sometimes  prevented  discrimina- 
tion between  it  and  system.  A  certain  amount  of  system  and  regu- 
larity in  the  business'  affairs  of  a  station  is  essential  to  successful 
administration.  It  lightens  the  burden  of  the  director  and  simplifies 
rather  than  complicates  the  duties  of  his  office.  The  larger  the  insti- 
tution the  greater  is  its  need,  for  the  affairs  soon  get  beyond  the  ability 
of  one  man  to  carry  the  details  in  his  head. 
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AMiilo  this  applies  to  tlie  supervision  of  both  the  work  and  tlie 
business  of  tlie  station  as  a  whole,  its  desirability  is  well  illustrated 
in  the  expenditure  of  funds.  The  director  can  not  shirk  responsi- 
bility for  the  proper  nianai>enient  of  the  station  funds.  Their  super- 
vision is  one  of  his  important  functions.  His  general  policy  and 
knowledge  of  the  needs  of  the  work  should  guide  him  in  the  judicious 
use  of  these  funds,  and  his  sj'stem  of  purchasing  and  accounting 
should  be  such  as  to  keep  him  fullj'^  informed  as  to  their  status  and 
use.  However  nnich  latitude  he  may  allow  in  the  purchase  of  ma- 
terials after  general  lines  of  work  have  been  agreed  upon,  he  should 
at  least  know  about  important  purchases  of  apparatus  or  equipment 
before  the  bills  come  to  him  for  approval,  and  have  opportunit}^  to 
consider  the  wisdom  of  the  purchases.  He  should  also  have  sufficient 
data  to  intelligently  classify  tlie  expenses  among  his  various  funds. 

Without  the  exercise  of  supervision  there  wdll  continue  to  be  inju- 
dicious expenditures,  unnecessary  duplication  of  expensive  apparatus 
which  might  be  used  by  different  departments  in  common,  and  con- 
siderable general  confusion  of  funds  ^^hich  the  accountant  must 
untangle  as  best  he  can. 

Lack  of  attention  to  the  condition  of  accounts  also  allows  large 
balances  to  accumulate  toward  the  end  of  the  year  Avliich,  in  the 
haste  to  save,  often  involve  somewhat  doubtful  purchases.  Proper 
planning  and  following  up  of  the  expenses  would  have  resulted  in 
more  adequate  and  useful  employment  of  the  funds  during  the  year. 
The  Adaliis  fund  for  the  past  year  furnishes  a  number  of  illustrations 
of  this  kind,  and  emphasizes  the  need  of  following  up  the  expendi- 
tures throughout  the  j^ear  and  making  prompt  provision  for  using  the 
iucrease  of  the  folloAving  year.  In  some  cases  the  delay  in  making 
provision  for  spending  this  fund  was  apparently  due  to  untoward  cir- 
cumstances, but  in  others  it  was  evidently  due  to  lack  of  attention  at 
the  proper  time. 

The  labor  item  is  one  likely  to  get  beyond  bounds  unless  there  is 
systematic  control  and  check  upon  it.  Labor  bills  accumulate  rapidly 
and  become  a  large  item  in  the  monthly  bills  during  the  growing 
season.  In  some  cases  there  is  too  much  freedom  and  lack  of  control 
in  this  expenditure.  The  labor  is  not  always  suited  to  the  special 
needs  of  the  station,  and  the  student  labor  especially  is  likely  to 
be  unprofitable.  While  considerable  labor  is  indispensable  to  certain 
lines  of  station  work,  more  careful  planning  of  work  at  the  outset  and 
supervision  of  the  labor  expended  upon  it  would  often  economize 
the  funds  spent  in  that  direction.  In  cases  where  the  experiment  is 
on  a  commercial  scale  and  yields  considerable  revenue  the  expense 
for  labor  might  appropriately  be  charged  to  the  sales  fund  rather 
than  the  Federal  funds. 
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The  preparation  of  bulletins  and  reports  offers  an  opportunity  for 
greater  supervision,  which  will  usually  come  through  the  director's 
office.  The  publication  of  bulletins  without  sufficient  scrutiny  as  to 
fact  or  editorial  supervision  as  to  form  and  style  is  liable  to  bring 
embarrassment  upon  both  the  station  and  the  Avriter.  The  investi- 
gator, from  his  very  familiarity  with  the  subject,  is  not  ahvaj^s  suc- 
cessful in  putting  his  matter  into  the  most  intelligible  form,  and  the 
general  appearance  of  a  bulletin  counts  for  much,  Frequenth^  also 
the  subject-matter  laps  over  into  the  field  of  another  department. 
The  publications  are  an  important  product  of  the  station's  work. 
The  effectiveness  and  the  general  impression  of  the  station  on  the  pub- 
lic are  measnred  very  largely  by  the  clearness,  accuracy,  and  general 
appearance  of  the  material  sent  out.  Nothing  is  lost  by  friendly 
criticism  and  suggestion,  and  the  director  may  well  provide  some 
regular  channel  which  Avill  insure  the  manuscript  being  in  creditabh? 
shape  for  publication  before  it  goes  to  the  printer. 

Directors  can  not  all  be  made  in  the  same  mold,  and  conditions  aii 
not  alike  at  all  institutions.  But  there  are  certain  duties  of  adminis- 
tration which  should  be  recognized  in  the  efficient  management  of  all 
station  Avork  and  business.  "We  have  outgrown  the  simple  methods 
which  formerly  sufficed.  We  need  inore  formal  and  better  systema- 
tized plans.  The  stations  are  growing  and  their  relations  becoming- 
more  and  more  involved.  We  must  meet  this  by  more  effectual 
organization  and  admini'-;tration. 

The  resignation  of  Dr.  Elwood  Mead  from  charge  of  the  irrigation 
and  drainage  investigations  of  this  Office  closes  a  period  of  nine  years 
of  important  service,  which  has  been  national  in  its  scope  and  influ- 
ence— a  period  of  organization  and  rapid  development  in  these  tAvo 
lines  of  agricultural  engineering. 

Doctor  Mead  has  accepted  the  position  of  consulting  engineer 
with  a  large  company  which  is  developing  lands  for  irrigation  near 
Denver  under  the  reservoir  system.  Temporarily  he  has  been  released 
bv  that  company  in  order  that  he  might  accept  a  short  appointment 
under  the  Australian  government  for  expert  services  in  connection 
Avith  the  plans  which  are  being  laid  for  construction  work.  His  inti- 
mate knowledge  of  irrigation  laws  and  institutions,  as  Avell  as  the 
irrigation  practice  in  different  parts  of  the  world,  has  made  his  serv- 
ices much  sought  for. 

The  funds  for  irrigation  work  grew  out  of  a  feeling  that  this  Dct 
partment  should  be  giving  attention  to  the  peculiar  problems  arising 
under  irrigated  agriculture.  These  problems  are  as  distinctly  agri- 
cultural in  character  as  are  the  improvement  of  plants  or  methods 
for  their  culture  and  utilization.    They  are  concerned  with  the  use  of 
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water  in  irrigation,  and  incidentally  with  whatever  influences  may 
atlect  that  use.  The  drainnae  work  has  developed  quite  naturally  out 
of  and  with  the  irrigation  work,  and  has  at  present  assumed  practi- 
cally equal  proportions.  From  an  initial  appropriation  of  $10,000 
in  189S,  the  fund  for  these  two  lines  of  work  has  grown  to  $150,000 
for  the  j3resent  3'ear.  The  work  has  proved  very  popular  and  has 
been  in  great  demand,  frequently  in  connection  with  large  questions 
of  interstate  importance. 

Following  the  withdrawal  of  Doctor  Mead,  it  has  seemed  best  to 
reorganize  the  work,  recognizing  more  definitely  the  two  different 
phases  of  irrigation  and  of  drainage.  Mr.  C.  G.  Elliott,  who  has  been 
the  expert  in  the  drainage  work  since  it  started,  has  been  placed  in 
charge  of  that  branch ;  and  Prof.  Samuel  Fortier,  of  the  University 
of  California,  for  several  years  at  the  head  of  the  irrigation  work 
which  the  Department  has  been  doing  in  California,  has  been  placed 
in  charge  of  the  irrigation  branch.  Both  lines  will  remain  under 
the  supervision  of  this  Office  as  before. 
14G39— No.  3—07 2 
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AGRICULTURAL  CHEMISTRY. 

On  the  atomic  weight  of  nitrogen,  D.  Berthelot  (Compt.  Rend.  Acad.  Sci. 
[Paris].  l-'f5  {1907).  \o.  1,  pp.  65-67). — The  author  gives  figures  for  the 
atomic  weight  of  nitrogen  obtained  by  various  methods,  the  average  of  which 
agi'ees  almost  exactly  with  the  atomic  weight  reported  in  1898,  viz,  14.005. 

lodometric  determination  of  ammonia,  P.  Artmann  and  A.  Skrabal  {Ztschr. 
Analyt.  Chem.,  ^6  (1907),  pp.  .5-17 ;  abs.  in  Jour.  Chem.  Soc.  [London],  92 
(1907),  No.  533,  II,  p.  196). — In  the  method  proposed  an  excess  of  sodium 
hypobromite  of  known  strengtli  is  added  to  the  ammonia  or  ammonium  salt 
and  the  undecomposed  hypobromite  is  determined  in  the  usual  way  by  adding 
potassium  iodid  and  dilute  sulphuric  acid  and  titrating  with  standard  thiosul- 
phate,  using  starch  as  an  indicator. 

The  recovery  of  albuminoid  ammonia  from  distillates  contaminated  with 
permanganate,  F.  E.  Hale  (.Jour.  Amer.  Chem.  Soc,  29  (1907),  No.  7,  pp.  1085- 
10S7). — "The  method,  which  is  entirely  of  a  chemical  nature,  consists  in 
reducing  the  permanganate  by  an  alkaline  sulphite  solution,  oxidizing  the 
manganous  salt  to  the  hydrated  peroxid,  filtering  off  the  manganese  on  a 
carefully  washed  filter  paper,  nesslerizing  the  filtrate,  and  reading  in  the 
usual  manner." 

Separation  of  potassium  from  sodium  as  potassium  platinum  chlorid, 
J.  Morozewicz  (Bui.  Arad.  Sci.  Cracow,  1906,  pp.  796-803;  abs.  in  Jour.  Chem. 
Soc.  [London],  92  (1907),  No.  535,  II,  p.  396.) — It  is  stated  that  since  sodium 
platinum  chlorid  dissociates  to  some  extent  in  absolute  alcohol,  forming  sodium 
chlorid,  which  is  practically  insoluble  in  absolute  alcohol,  the  weight  of  potas- 
sium platinum  chlorid  obtained  by  washing  with  the  strong  alcohol  is  found  to 
be  too  large.  Dissociation  does  not  occur  to  an  appreciable  extent  when  80  per 
cent  alcohol  is  used,  and  correct  results  can,  therefore,  be  obtained  when  this 
strength  of  alcohol  is  employed.  Accurate  results  can  l)e  obtained  with  absolute 
alcohol  if  about  4  times  the  theoretical  amount  of  acid  platinum  chlorid  is  used. 

The  determination  of  phosphoric  acid  in  fertilizers,  F.  Mach  (Landw. 
Vers.  Stat.,  66  (1907),  No.  1-2.  pp.  1-62:  abs.  in  .Jour.  Chem.  Soc.  [London],  92 
(1907),  No.  535,  II,  p.  395;  Chem.  Abs.,  1  (1907),  No.  13,  p.  17.55).— In  this  arti- 
cle comparisons  of  the  AVagner,  Neumann,  von  Lorenz,  and  German  official 
methods  for  the  citric  acid  soluble  phosphoric  acid  in  Thomas  slag,  and  of  the 
von  Lorenz.  Schenke,  and  citrate  methods  for  total  phosphoric  acid  in  Thomas 
slag  superphosphate  and  ammoniated  superphosphate  are  reported,  and  the  lit- 
erature of  investigations  relating  to  various  volumetric  methods  of  determining 
phosphoric  acid  is  very  fully  reviewed.  There  was  close  agreement  in  the  case 
of  citric  acid  soluble  phosphoric  acid  in  Thomas  slag  between  the  results 
obtained  by  the  Wagner  method  and  the  official  method  with  separation  of 
silica,  provided  evaporation  was  not  carried  too  far.  In  case  Of  total  phosphoric 
acid  in  Thomas  slag  the  citrate  and  von  Lorenz  methods  gave  closely  agreeing 
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results,  which  were  much  lower  than  Ihose  yielded  by  the  Schenko  modification. 
The  latter  also  gave  decidedly  higher  r(>sults  than  the  citrate  method  on  super-, 
jihosphates.  The  volumetric  methods,  of  which  the  liteniture  is  critically 
reviewed,  include  the  lead  method  of  Schwarz,  the  alum  metliod  of  Fleischer,  the 
bisnmth-nitrate  method  of  Chancel,  the  silver  method  of  Perrot,  the  uranium 
method  of  Le  Conte  and  others,  the  molybdic  method,  and  various  titration 
methods. 

The  determination  of  the  organic  nitrogen  in  sewage  by  the  Kjeldahl  proc- 
ess. II,  Studies  of  direct  nesslerization,  !>.  Whipple  {Tcclinol.  Quart..  20 
{lixn),  ?t'o.  2,  pp.  J 62-169 ).^-The  K.1eldahl  method,  as  used  for  the  determina- 
tion of  organic  nitrogen  in  sewage  in  the  Massachusetts  Institute  of  Technology, 
is  described  and  tests  of  possible  sources  of  erx'or  are  reported. 

One  of  the  i»rincipal  difficulties  encountered  in  the  use  of  the  method  is  the 
turbidity  of  the  digestate.  Under  ordinary  conditions  there  is  not  sufficient  cal- 
cium present  in  sewage  to  cause  trouble  from  turbidity,  but  even  small  amounts 
of  magnesium  will  render  correct  reading  impossible.  The  latter,  however,  can 
be  easily  removed  by  adding  an  excess  of  li  per  cent  sodium  hydroxid.  The 
digestate  is  then  filtered  and  directly  nesslerized. 

The  analysis  of  silicate  and  carbonate  rocks,  W.  P.  Hillebkand  (U.  S.  Geol. 
Sitrrcij  Bid.  Sd-l.  pp.  200,  fli/.s.  2.'/). — This  is  a  revision  of  Bulletin  176  of  the 
(Jeological  Survey  (E.  S.  R.,  12,  p.  1006).  The  methods  described  are  in  the 
main  those  which  have  been  perfected  in  the  laboratory  of  the  sux'vey,  but  are 
not  restricted  to  such  methods.  "A  number  of  alternative  ones  are  given  which 
are  known  or  believed  to  be  good,  in  order  that  those  who  may  wish  to  use  this 
treatise  as  a  practical  guide  shall  have  some  choice  of  selection  in  case  the 
expensive  apparatus  or  complicated  arrangements  sometimes  preferred  are  not 
available." 

Precipitation  and  alkalimetric  determination  of  silicon  fluorid  in  the 
analysis  of  silicates,  A.  IIileman  (Ztsclir.  Anorgan.  Vlicni.,  51  (1906),  pp. 
15,S-17():  uhs.  ill  Bui.  Soc.  Chiiii.  France,  .'/.  ser.,  2  (1907),  Ko.  11,  p.  681). — From 
comparative  tests  of  various  methods  which  have  been  proposed  for  this  pur- 
pose, the  author  concludes  that  the  Peufleld  and  Bullnheimer  methods  give 
identical  results  and  are  more  i-eliable  than  the  other  methods  tested. 

Determination  of  calcium  carbonate  in  marl,  M.  J.  van't  Kruijs  (Chem. 
Weekhl.,  Jf  (1901),  pp.  29-32;  abs.  in  Jour.  Chem.  Soc.  [London],  92  (1907),  No. 
533.  II,  pp.  197, 198). — In  the  method  reconnnended  the  sample  of  marl  is  reduced 
to  a  fine  state  of  division  by  repeated  grinding  with  successive  small  (luantities 
of  water,  the  fine  powder  in  suspension  being  transferred  to  a  Scheibler  appara- 
tus, and  the  carbon  dioxid  set  free  by  addition  of  30  per  cent  acetic  acid.  The 
reaction  is  considered  complete  in  1^  to  li  hours. 

On  the  flocculation  of  clay  emulsions,  II.  Hermann  (Ztsclir.  Anorgan.  Chem., 
53  (1907).  Xo.  //,  pp.  .'il3-.'fl8,  figs.  J). — Observations  on  the  effect  of  stirring  and 
of  the  addition  of  different  amovmts  of  potassium  nitrate  are  recorded. 

A  formaldehyde  color  test  for  proteids,  I,  S.  F.  Agree  (Amer.  Chem.  Jour., 
37  (1907),  Xo.  G,  pp.  60.'f-619). — A  preliminary  account  of  a  study  of  the  impor- 
tance' of  formaldehyde  as  a  reagent  for  the  detection  of  protein. 

The  author  was  led  to  undertake  the  work  by  the  fact  that  when  a  small 
amount  of  casein  or  lactalbumin  is  mixed  with  a  dilute  formaldeh.vde  solution 
and  a  small  amoimt  of  concentrated  sulphuric  acid  is  added  a  violet  zone  is 
formed  between  the  sulphuric  acid  and  the  solution.  All  of  the  proteids  which 
the  author  has  yet  studied  give  the  violet  color  when  tested  by  this  method, 
whereas,  "  in  general,  such  substances  as  simple  organic  acids,  sugars,  alcohols, 
esters,  amids,  phenols,  urazoles,   semicarbazids,   amino  acids,   polypeptids,  and 
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cyclic  nitrogen  compounds  do  not  give  tlie  slightest  color.  In  a  few  cases  some 
violet  color  was  developed,  but  in  the  check  experiments  without  the  formic 
aldehyde  the  same  color  exactly  was  &hown;  this  was  never  the  case  with  the 
proteids  tested,  and  this  fact  enables  us  to  distinguish  the  proteids  from  the 
nonproteids,  so  far  as  tested.  In  other  words,  the  formic  aldehyde -reaction,  as 
fas  as  tested,  is  much  better  than  the  biuret  reaction,  for  it  enables  us  to  differ- 
entiate complex  ijroteids  from  sut^h  compounds  as  polypeptids.  uric  acid  deriva- 
tives and  pyrimidins." 

The  author  intends  to  continue  his  investigation,  ))ut  "  it  can  be  stated  now 
that  a  concentrated  solution  of  formic  aldehyde  must  not  be  used,  and  that  one 
of  the  concentration  1  :  5UUU  is  very  satisfactory."  Other  aldehydes,  ketones,  etc., 
will  be  tested. 

Rapid  method  for  determining  glucose  with  Fehling's  solution,  G.  Lafon 
(Compt.  Rend,  /b'oc  Biol.  [Paris],  62  (lOOH),  No.  18,  p/>.  9JiS-DoO).—A  moditica- 
tion  of  Bernard's  method  is  described,  which,  according  to  the  author,  tits  it  for 
general   use. 

The  value  of  different  color  reactions  for  identifying  pentoses,  F.  Sachs 
(Blochcm.  Ztschr.,  1  (1906),  No.  5-6,  pp.  383-398). — From  a  comparison  of  meth- 
ods for  clinical  purposes  the  author  concludes  that  though  it  has  limitations  the 
Neumann  reaction  is  very  satisfactorj'  for  diagnosing  pentoses  and  preferable 
to  the  original  orcin  method  or  this  method  as  modified  by  Bial. 

Practical  methods  of  detecting  boric  acid,  J.  Peeschek  {Die  praktisrhin 
Methodcii  dcr  Bestimmmuj  und  des  Navhiceises  dcr  Borsdure.  Liibeclc:  Charles 
Coleman,  pp.  56,  figs.  6). — A  summary  and  discussion  of  the  detection  of  boric 
acid  in  the  examination  of  feeding  stuffs  under  the  provisions  of  the  German 
meat  inspection  law  of  June,  19CX). 

Examination  and  valuation  of  raspberry  jam,  E.  Baier  and  P.  Neumann 
{Ztschr.  Jnterstich.  Nahr.  ii.  Geniissmtl.,  13  {1907),  No.  11,  pp.  67.7-680).— Rasp- 
berry jam  contains  on  an  average  more  material  insoluble  in  water  than  similar 
goods  from  other  fruits,  the  values  in  jams  examined-  ranging  from  4.2  to  9  per 
cent.  In  the  author's  opinion,  the  ratio  between  water  soluble  material  and 
bugar-free  extract  insoluble  in  water  and  between  the  alkalinity  and  the 
material  insoluble  in  water  are  factors  of  decided  value  in  judging  of  purity. 
A  microscopical  examination  is  also  important. 

Examination  and  valuation  of  ground  black  pepper,  F.  Haktel  {Ztschr. 
Untersiich.  Nahr.  ii.  Gciitissmtl.,  13  {1907),  No.  11,  pp.  665-675).— The  analytical 
data  rei)orted  are  discussed  on  the  basis  of  judging  the  quality  of  pepper.  When 
the  crude  tiber  content  is  about  IT  per  cent  the  author  believes  that  determina- 
tions of  the  glycogen  value  are  desirable,  as  this  factor  is  not  so  affected  by  dry- 
ing. In  general,  the  determination  of  both  these  values  is  to  be  recommended. 
The  author  regards  G.5  per  cent  as  the  maximum  value  for  ash  content.  Ap- 
pended to  the  article  are  a  number  of  formulas  for  mixing  pepper. 

A  new  method  for  the  determination  of  nicotine  in  tobacco,  W.  W.  Garner 
{V.  S.  Dept.  Agr.,  Bur.  Plant  Indus.  Bui.  102,  pp.  61-69). — Six  gm.  of  the  pulver- 
ized air-dried  material  is  treated  with  3  to  5  cc.  of  a  5  per  cent  solution  of  sodium 
hydroxid  and  extracted  for  about  4  hours  with  100  cc.  of  gasoline.  Traces  of 
ammonia  are  removed  from  To  cc.  of  the  filtrate  by  allowing  it  to  stand  for  1 
hour,  after  which  10  cc.  of  fifth-normal  sulphuric  acid  in  50  cc.  of  water  is  added 
and  the  mixture  shaken  in  a  separatory  funnel.  The  aqueous  laj^er  is  then 
drawn  off  and  the  gasoline  washed  twice  with  water.  The  excess  of  sulphuric 
acid  is  titrated  with  tenth-normal  alkali,  using  cochineal  as  an  indicator.  One 
cc.  of  fifth-normal  sulphuric  acid  is  equivalent  to  0.0324  gm.  nicotine. 

Apparatus  for  the  supply  of  carbon  dioxid  in  the  determination  of  nitro- 
gen in  organic  compounds  by  the  absolute  method,  G.  Younu  and  B.  Cauu- 
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WELL  {Jour.  fine.  Chcm.  Indus.,  26  (1907),  A"o.  5,  pp.  18Jf,  185,  fig.  1). — A  sim- 
plified form  of  Tbiele's  gas  generating  apparatus  is  described. 

Apparatus  for  determining  urea  and  total  nitrogen,  G.  Lafon  {Compt. 
lieml.  Soo.  Biol.  [Paris],  62  (1901),  No.  17,  pp.  899,  900.  fi<j.  i).— The  instm- 
meiit  described  is  designed  for  use  in  determining  urea  and  total  nitrogen  by 
the  use  of  liypobroniite.  According  to  the  author's  investigations,  accurate 
results  can  be  obtained  witli  it. 

METEOROLOGY— WATER. 

The  progress  of  science  as  illustrated  by  the  development  of  meteorology, 
C.  Abre  (Phil.  Soc.  Wash.  BuJ..  ^'oI.  '15.  pp.  27— ')6). — The  author  traces  the 
development  of  meteorology,  particularly  as  indicated  by  the  formation  of 
national  meteorological  organizations  and  societies  for  research  in  meteorology, 
progress  in  the  knowledge  of  elementary  meteorology,  and  the  constitution  and 
properties  of  the  atmosphere,  and  especially  in  recent  contributions  to  the 
mechanics  of  the  atmosphere  by  Bigelow  and  others. 

New  problems  of  the  weather,  AY.  L.  Moore,  W.  J.  Humphreys,  and  O.  L. 
Fassic.  (V.  S.  Dept.  Agr.  Yearbook  1906,  pp.  121-12',.  pis.  3).— This  article 
briefly  describes  the  equipment  at  the  Mount  Weather  Observatory  of  the 
Weather  Bureau  of  this  Department  for  the  study  of  the  upper  atmosphere  by 
means  of  kites  or  captive  balloons,  of  the  relation  between  sun  and  weather  by 
means  of  the  effect  of  solar  radiation  on  terrestrial  magnetism,  and  in  experi- 
mental physics,  the  latter  including  spectroscopic  investigations  in  cooperation 
with  the  University  of  Virginia. 

It  is  explained  that  this  observatory  has  been  established  for  the  promotion 
of  "study  and  research  leading  to  an  increase  in  our  knowledge  of  the  laws 
governing  the  atmosphere  such  as  should  eventually  enable  our  successors,  if 
not  ourselves,  to  add  to  the  accuracy  of  weather  forecasts  and  to  make  them 
for  a  longer  period  in  advance,"  for  it  is  realized  that  there  is  little  hope  of 
material  improvement  of  practical  forecasting  *'  until  a  substantial  addition  is 
made  to  the  pure  science  of  the  problem." 

Cloud-bursts,  so-called,  E.  L.  Wells  (?7.  S.  Dept.  Agr.  Yearhook  1906,  pp. 
32')-32S). — The  author  explains  the  popular  use  of  the  term  "cloud-bursts," 
but  states  that  "  modern  meteorologists  have  come  to  believe  tJiat  in  many 
instances  at  least  the  damaging  floods  occasioned  by  what  are  called  cloud- 
bursts are  not  so  much  a  result  of  extraordinary  and  unexplained  meteorolog- 
ical phenomena  as  they  are  the  result  of  a  topography  favorable  to  a  higher 
percentage  of  run-off,  and  a  concentration  of  this  run-off  into  a  comparatively 
narrow  and  swift-moving  stream." 

The  why  of  the  weather,  H.  M.  Watts  (Jour.  Franklin  Inst.,  16.',  (1907), 
No.  1,  pp.  Jf3-.'i6). — This  is  an  abstract  of  a  paper  illustrated  with  lantern 
slides  in  which  the  author  developed  "  the  general  the<n'y  now  held  by  leaders 
in  the  meteorological  world  as  to  the  cause  of  variations  in  weather  and 
climatic  conditions." 

Monthly  Weather  Review  (Mo.  Weather  Rev.,  35  (1907),  Nos.  5,  pp.  207-25.',. 
figs.  J,,  eharts  0;  6,  pp.  255-302,  figs.  5,  charts  6). — In  addition  to  the  usual 
rei)orts  on  forecasts,  warnings,  weather  and  crop  conditions,  meteorological 
tables  and  charts  for  the  months  of  INIay  and  June,  1007,  recent  papers  bearing 
on  meteorology,  recent  additions  to  the  Weather  Bureau  library,  bibliographical 
notes,  etc..  these  numbers  contain  the  following  articles  and  notes : 

No.  .5. — -Biograi)hic  note  on  Dr.  Alexandei-  Buchan  ;  Besolutions  Adopted  at 
the  Milan  (Conference  for  Scientific  Aeronautics,  trans,  by  A.  L.  Rotch ;  (xuil- 
berfs  I{ules  for  Weather  Prediction,  by  O.  L.  Fassig  ;  Trincijiles  of  Forecasting 
the   Weather,    by   G.    Guilbert ;    Observations  of    Ilalos   at   Columbia.    ^lo.,    by 
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G.  Reeder;  Observations  of  Halos  and  Coi'onas  in  England,  by  M.  E.  T. 
Gheury ;  The  Relation  of  the  Movements  of  the  High  Clouds  to  Cyclones  in 
the  West  Indies  (illus.),  by  J.  T.  Qnin ;  Hailstorm  at  Corpus  Christi,  Texas, 
by  J.  L.  Cline ;  Special  Temperature  Observations  ilade  on  Low  (iround  in  the 
Vicinity  of  Vicksburg.  Miss,  (illus.).  by  W.  S.  Belden ;  The  Philippine  Weather 
Bureau ;  May  Weather  at  Bangor,  Maine ;  May — Past  and  Present,  by  E.  D. 
Larned ;  Memorandum  on  the  Gulf  Stream  and  the  Weather ;  Climate  and  Agri- 
culture (outline  of  a  course  of  lectures  by  T.  L.  Lyon,  of  Cornell  University)  ; 
Weather  Bureau  Men  as  Educators ;  The  Cold  Spring  of  1907,  by  A.  J.  Henry ; 
Barne's  "  Ice  Formation  with  Special  Reference  to  Anchor  Ice  and  Frazil  " 
(illus.),  by  W.  W.  Coblentz ;  Halos  and  Rain  or  Snow,  by  M.  L.  Dobler; 
Electric  Storm  in  Southern  California  ;  Value  of  Weather  Forecasts  to  Natural 
Gas  Companies ;   and  Meteorology  in  Australia. 

No,  6. — Tornado  at  Wills  Point.  Texas,  May  25,  1907  (illus.)  ;  Relations  of 
the  U.  S.  Weather  Bureau  to  the  Railroad  Man ;  Legal  Decisions  as  to  Cyclones; 
Thunderstorms  and  S(iualls  :  Climatology  of  Springfield,  Mo.,  by  N.  R.  Taylor; 
Hythers  and  the  Comiiarison  of  Climates,  by  W.  F.  Tyler;  An  Old  Indian  Rule 
for  Predicting  Winter  Temperatures ;  Hygiene  and  Climatology ;  Pale  Green 
Sky  Tints ;  Aerial  Exploration  Above  the  Ocean ;  Foehn  in  New  South  Wales ; 
The  Heaviest  Local  Rainfalls  in  California;  Educational  Notes  (instruction 
in  meteorology  at  Harvard)  ;  Dissemination  of  Useful  Knowledge  (through 
American  research  publications)  :  ^leteorological  Terms  Used  in  the  Philippines; 
Weather  Bureau  Men  as  Educators;  Confounding  Cause  and  Effect  (in  case 
of  temperature  accompanying  thunderstorms)  ;  The  St.  Swithin's  Day  Fallacy, 
by  J.  H.  Morrison ;  The  "  Santa  Ana  "  of  California ;  Standard  Time ;  Penalty 
for  Counterfeiting  Forecasts :  Equinoctial  Storms,  by  E.  B.  Garriott ;  Special 
Cloud  Observation  (illus.)  ;  Lenticular-Cumulus  Clouds  in  Colorado  (illus.), 
by  J.  B.  Willsea  :  and  Distihguished  Cooperative  Observers. 

Meteorological  observations,  J.  E.  Ostkander  and  T.  A.  Barry  (Masfiachu- 
setts  Sta.  2Iet.  Bills.  223,  22Jf,  pp.  .'/  each). — Siuumaries  of  observations  at  Am- 
herst, Mass.,  on  pressure,  temperature,  humidity,  precii^itation,  wind,  sunshine, 
cloiidiness,  and  casual  phenomena  during  .July  and  August,  1907.  The  data 
are  briefly  discussed  in  general  notes  on  the  weather  of  each  month. 

Meteorological  report  for  the  year  ending  December  31,  1905,  F.  Smith 
{Wyoming  fit  a.  Rpt.  1906,  pp.  57-62). — The  character  of  the  meteoi-ological 
equipment  and  of  the  observations  made  at  the  Wyoming  Station  is  briefly  ex- 
plained and  summaries  are  given  of  the  temperature,  pressure,  precipitation, 
and  wind  movement  during  each  month  of  1905.  and  of  the  temperature  and 
precipitation  at  Laramie  for  each  year  from  1891  to  190.5.  The  maxinmm  tem- 
perature recorded  was  91°  F..  July  1?>,  the  mininmm  —42°.  February  12,  the 
mean  40.1°.  The  average  barometric  pressure  was  23.0G9  in.,  the  annual  pre- 
cipitation 9.7G  in. 

Swedish  meteorological  observations,  1906,  H.  E.  Hambero  (Met.  laJcttag. 
Sverigc  [Ohserv.  Met.  ^Sued.]  K.  SvemJca  Tetcnsk.  Alcad.,  J/S  (1906),  pp. 
X+157). — This  report  is  divided  into  3  parts:  (1)  Daily  observations  at  18 
stations  of  the  second  order.  (2)  monthly  and  annual  summaries  of  all  the 
meteorological  elements  furnished  by  89  stations  of  the  second  order,  and  (3) 
5-day  means  of  temperature  at  the  .39  stations  included  in  part  2. 

Rainfall  observations  (XedtHiridf/ttageiser  i  \orge.,  12  {190S),  pp.  XX  +  219, 
figs.  6,  charts  2;  ahs.  in  Nature  [London],  ~6  (1907),  No.  196S,  pp.  278,  279).— 
This  repoi't  summarizes  observations  at  about  4.30  places  during  190G,  and 
includes  means  from  77  additional  stations  which  have  been  discontinued. 
Daily  observations  on  rainfall  at  200  places  and  on  snowfall  at  50  places  are 
recorded.     Some  of  the  yearly  and  monthly  summaries  go  back  as  far  as  18G7. 
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Maps  showing  isobyets  arc  given.  These  sliow  a  range  of  from  1,200  to  3,000 
nun.  oTi  the  west  coast  (kititiule  59°  to  62°)  to  400  to  800  mm.  yearly  inland. 

Science  of  the  air  with  respect  to  ventilation,  N.  W.  IIoskins  {Tech.  Lit., 
2  (1907).  No.  J.  i)i>.  .7.  (!). — The  relation  of  the  composition  of  the  atmosphere 
to  its  sanitaiy  condition  is  l)riefly  discussed. 

The  atmosphere  of  towns,  II.  IIenriet  {Rev.  G&n.  Hei.,  J8  {1001),  No.  5, 
PI).  1!>3-1<)0)  ;  ah.'t.  in  Chein.  Abs.,  1  {1901),  So.  1',,  p.  1886).— The  respects  in 
which  the  air  of  cities  and  towns  varies  from  that  of  the  open  country,  the 
sources  of  contamination,  and  means  of  improving  the  air  of  urban  districts 
ai"e  discussed. 

The  activity  of  air  and  spring  water,  F.  Henrich  {Ztschr.  Electrochem.,  13 
{1901),  No.  21,  pp.  393-406). — Investigations  bearing  on  the  radio-activity  of 
air  and  water  are  reviewed. 

Sanitary  engineering  with  respect  to  water  supply  and  sewage  disposal, 
L.  F.  A''ernon-IIarcourt  {Nov  York,  Bonihai/,  and  Calciiftd:  JAiiKjinaitsi.  Urceii 
d  Co.,  1901,  pp.  XXII  +  .',19,  figs.  2.s'7).— The  part  of  this  boolv  relating  to  water 
supply  discusses  ancient  waterworks  and  available  rainfall,  sources  of  water 
supply,  wells,  lakes,  and  storage  reservoirs,  dams  of  various  kinds  and  construc- 
tion, intakes  and  conveyance  and  storage  of  supply,  purification  of  water  sup- 
plies, and  distribution  of  water  supply. 

The  second  part,  dealing  with  sewage  disposal,  discusses  house  drainage  and 
disposal  of  refuse,  sewerage,  outfalls  and  clarification  of  sewage,  utilization  and 
purification  of  sewage  on  land,  and  chemical,  electrolytic,  and  bacterial  purifica- 
tion of  sewage. 

As  regards  sewage  irrigation,  it  is  pointed  out  that  theoretically  this  is  the 
proper  use  to  be  made  of  such  waste  products,  but  "so  many  difiiculties  sur- 
round the  problem  that  the  combined  efforts  of  chemists  and  engineers  have 
been  imable  in  most  instances  to  find  a  remunerative  solution.  .  .  .  The  great 
merit  sewage  irrigation  possesses,  as  compared  with  discharging  the  sewage 
into  a  river  or  the  sea,  is  that  it  utilizes  the  sewage  to  the  utmost  exteut  practic- 
able, with  great  benefit  to  the  land,  and,  under  proper  management,  at  a  reason- 
able expense,  and  with  efficient  purification  of  tlK>  cfHuent."'  Previous  clarifica- 
tion of  sewage  by  septic  tank  or  other  forms  of  treatment  promises  to  simplify 
the  problem  of  sewage  disposal  by  irrigation. 

The  value  of  pure  water,  G.  C.  Whipple  {New  YorJc:  John  Wiley  d  Hons; 
London:  Chapman  c6  Hall,  Ltd.,  1901,  pp.  VIII  +  N//,  dgni.  1). — This  is  in  the 
main  a  revision  of  a  paper  previously  noted  (E.  S.  R.,  18,  p.  314).  which  appeared 
originally  in  the  series  of  scientific  contributions,  entitled  "Biological  Studies  of 
the  Pupils  of  William  Thompson  Sedgwick,"  with  the  addition  of  a  few  extracts 
from  other  lectures  and  addresses. 

The  author  attempts  from  available  data  to  establish  formulas  to  be  used  in 
calculating  the  permissible  depreciation  due  to  sanitary  quality,  physical  char- 
acteristics (color,  odor,  etc.),  hardness,  etc.,  of  the  water  supply. 

"  The  whole  study  is  intended  to  illustrate  a  fact  which  in  the  past  has  been 
too  little  appreciated,  namely,  that  an  impure  water  supply  affects  not  only  the 
health  and  comfort  of  a  c(mnnunity.  but  also  the  individual  pocketbooks  of  the 
I)eople." 

State  water  survey  of  Illinois  {Enyin.  Neirs,  51  {1901),  No.  12,  pp.  316,  311: 
ahs.  in  Chcm.  Ahx.,  1  (1901).  No.  12,  pp.  1595,  1596).— This  article  is  based  on 
the  latest  report  of  this  survey,  which  has  been  in  progi-ess  since  1895,  the  work 
being  carried  on  through  cooperation  between  the  University  of  Illinois,  the 
V.  S.  Geological  Survey,  and  the  State  geological  and  water  surveys.  The  report 
is  divided  into  4  parts:  (1)  Epidemics,  (2)  sewage  puriflcati(m,  (3)  water  sup- 
plies, and  (4)  streams.  A  special  feature  is  an  account  of  a  series  of  tests  of 
septic  tanks  at  Urbana. 
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SOILS— FERTILIZERS. 

The  use  of  soil  surveys,  J.  A.  Bonsteel  (I.  ,S.  Dc/tt.  Afjr.  Ycarhoolc  190G, 
pp.  181-188). — Attention  is  called  to  the  vast  extent  and  largely  undeveloped 
state  of  the  soil  resources  of  the  United  States.  The  soil  survey  of  the  Bureau 
of  Soils,  in  anticipation  of  the  time  "  when  the  farm  land  now  in  use  must  be 
handled  more  intensively  and  more  effectively  and  each  acre  must  be  made  to 
produce  to  its  maximmn  capacity  the  crops  for  which  it  is  best  fitted,  ...  is 
examining  into  the  total  soil  resources  of  the  country  and  investigating  the 
broad  problems  of  the  relationship  of  soil  to  crop." 

The  soil  survey  work  began  in  1899,  and  by  June  30,  190G,  ,a  total  area  of 
118,G8G  square  miles,  or  75,959,865  acres,  in  4.3  States  and  4  Territories,  had 
been  mapped.  The  surveys  thus  cover  something  less  than  one-tenth  of  the  area 
actually  in  farms  and  about  one-twenty-fifth  of  the  entire  area  of  the  United 
States.  "  They  have  been  so  distril)uted  as  to  constitute  numerous  studies  of 
each  important  geographical  and  agricultui'al  district.  .  .  .  The  soil  survey  recog- 
nizes at  present  13  great  soil  provinces,  58  soil  series,  and  461  soil  tj'pes.  Of 
these  types  some  1.30  are  more  or  less  local  in  character,  while  the  remainder 
are  of  widespread  occurrence  within  their  respective  provinces." 

In  making  the  surveys  account  is  taken  both  of  the  character  of  the  soil  dif- 
fei'ences  and  the  effects  which  they  produce  in  the  growing  of  farm  crops. 

"  The  individual  report  upon  each  soil-survey  area  contains  an  account  of  each 
soil  type  within  the  area.  It  gives  a  description  of  the  characteristic  appearance 
of  the  type  and  sunmiarizes  the  crop  uses  to  which  it  is  put  within  the  area. 
The  methods  of  handling  the  soil  are  given,  and  a  general  statement  is  also 
made  of  the  range  of  crop  production.  Such  a  rei)ort  summarizes  the  actual  uses 
of  the  soil  within  these  restricted  limits,  and  it  also  summarizes  the  farm  prac- 
tices in  the  given  region.  Each  report  also  contains  an  account  of  the  crops 
raised  in  other  areas  where  the  same  type  of  soil  has  been  encountered ;  and 
suggestions  as  to  new  crops,  new  methods  of  soil  management,  and  new  industries 
are  made  as  a  result  of  this  wider  knowledge  secured  from  numerous  surveys. 

"  From  these  reports  on  soil  surveys  the  individual  farmer  may  learn  the  rela- 
tionships of  the  soils  upon  his  own  farm,  not  only  to  the  other  soils  in  the  imme- 
diate neighborhood,  but  to  soils  of  the  same  .character  in  widely  separated 
regions.  He  may  thus  observe  and  study  understandingly  the  methods  and 
results  obtained  under  the  most  favorable  conditions  by  successful  farmers  upon 
these  soils." 

The  soil  surveys  also  aid  that  large  class  of  persons  who  for  various  reasons 
desire  to  secure  new  farms  in*  more  or  less  distant  localities  for  the  pursuit  of 
general  agriculture  or  for  the  production  of  special  crops ;  large  investment  com- 
panies dealing  in  farm  lands,  and  educational  institutions  engaged  in  the  study 
and  teaching  of  soil  subjects. 

No  less  important  than  these  immediate  and  present  uses  will  be  the  use  of 
these  surveys  to  supply  future  need  for  information  regarding  crop  and  soil 
adaptations  which  will  result  from  increasing  population,  with  greater  intensity 
of  cultivation,  greater  demands  upon  the  soil,  and  greater  precision  and  skill  in 
the  selection  and  handling  of  soils  for  special  crops. 

B-eclamation  of  white-ash  lands  affected  with  alkali  at  Fresno,  California, 
W.  W.  Mackie  (U.  8.  Dcpt.  Agr.,  Bur.  Soils  Bui.  .'/.l,  pp  .'/?.  fins.  2). — This  is  an 
account  of  the  work  of  the  Bureau  of  Soils  in  reclaiming  a  tract  of  20  acres 
of  alkali  land  about  4*  miles  southwest  of  Fresno  by  drainage  and  flooding. 
The  work  began  in  1900  with  a  survey  of  the  Fresno  district,  including  the 
white-ash  lands  affected  by  the  rise  of  alkali.  The  actual  operation  of  flooding 
and  drainage  began  in  November,  1902,  when  a  drainage  system  consisting  of 
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a  main  drain  2,010  ft.  in  length,  and  0  laterals  3,050  ft.  in  length,  was  installed. 
The  main  drain  emptied  into  a  snmii  from  which  the  drainage  water  was  lifted 
by  a  pnmi). 

"On  account  of  the  extreme  height  to  which  the  ground  water  rises  at  cer- 
tain seasons  and  of  the  difficulties  previously  experienced  with  hardpjin  and 
(luicksand  it  was  decided  to  place  the  tiles  at  an  average  depth  of  3  ft.  The 
water  table  each  year  rose  much  higher  than  this  depth,  and  it  was  feared  that 
the  drainage  system  placed  at  a  greater  depth  would  be  swamped  b.v  the  rush  (  f 
water  from  surrounding  farms  and  would  prove  ineffectual.  Six-inch  tiles  were 
secured  for  the  mains,  but  a  large  number  of  3-in.  tiles  had  to  be  used  in  the 
laterals." 

The  results  of  the  experiments  extending  over  three  seasons  are  sunnnarized 
as  follows : 

"  It  has  been  found  that  alkali  can  be  washed  out  of  these  white-ash  soils, 
where  no  hardpan  occurs  close  to  the  surface,  during  one  irrigating  season.  It 
should  then  be  fit  to  produce  paying  crops. 

"The  alkali  at  Fresno  in  the  white-ash  soils  consists  mainly  c,f  black  alkali. 
To  remove  this  alkali  rapidly  and  effectivel.v,  it  has  been  found  necessary  to 
hold  water  continually  for  several  months  over  the  soil  at  a  depth  of  about  1 
ft.     When  this  is  done,  black  alkali  need  not  be  feared. 

"  The  amount  of  tiling  necessary  to  drain  these  alkali  lands  for  reclamation 
has  been  determined  to  be  far  less  than  formerly  thought  necessary.  Natural 
stream  channels  and  the  great  porosit.v  of  these  soils  made  it  possible  to  place 
drains  several  hundred  feet  apart,  thus  materially  reducing  the  cost  of 
reclamation. 

"  Efficient  drainage  systems,  together  with  pumps  of  small  capacity,  have  been 
found  to  remove  easily  and  permanently  a  sufficient  quantity  of  ground  water  to 
keep  the  water  table  below^  the  danger  limit  throughout  the  irrigating  season. 
These  pumps  may  be  readily  driven  by  power  furnished  by  water  wlieels  in  the 
canals.  Cheap  electricity  also  soon  promises  to  be  available  for  this  purpose 
where  water  power  is  not  to  be  had. 

"  When  installing  drainage  systems,  a  competent  engineer  should  be  em- 
ployed in  order  that  the  drains  may  be  correctly  laid  on  a  proper  and  uniform 
grade.  A  contour  survey  of  the  surface  of  the  land,  together  with  one  of  the 
hardpan,  is  necessary  to  avoid  the  heavy  cost  of  digging  through  hai"dpan  and 
at  the  same  time  to  secure  the  best  drainage. 

"  In  placing  the  tiles  in  the  trench  great  care  should  be  taken  to  crowd  them 
clo.sely  together  to  exclude  silt  and  sand.  Silting  is  a  serious  problem  in  many 
alkali  soils,  but  may  be  overcome  readily  by  placing  cables  in  the  drains  and 
drawing  brushes  through  them. 

"  The  time  necessar.v  to  drive  alkali  out  of  the  freer  soils  by  continuous  deep 
flooding  may  be  as  short  as  G  weeks.  Heavier  soils  require  more  time,  but 
usually  not  more  water. 

"The  practical  trench  test,  to  determine  when  the  alkali  has  been  sufficiently 
removed  and  when  flooding  should  cease,  should  be  used.  A  grain  crop  should 
follow  during  the  next  winter  season.  Any  spots  showing  alkali  can  then  be 
readily  detected  and  treated  in  the  following  spring  and  sununer. 

"  With  the  experience  gained  by  the  Bureau  of  Soils  as  a  guide  no  insur- 
mount.ible  difficulty  in  freeing  land  from  alkali  should  be  encountered  by 
farmers.  The  success  attained  in  draining  individual  farms  at  the  Toft-IIanseu 
tract  and  other  places  clearly  denjonstrates  that  such  drainage  is  a  permanent 
and  financial  success.  That  such  individual  work  will  in  time  solve  the  problem 
of  alkali  reclamation  seems  highly  probable." 
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Reclamation  of  alkali  land  in  Salt  Lake  Valley,  Utah,  C.  W.  Dorsey 
(  r.  .'^'.  Dcpt.  Afir..  Bur.  Soils  Bui.  ^3.  pp.  .28.  pi.  1.  fiffs.  2). — This  bulletin  describes 
the  Salt  Lake  Valley,  its  soil  and  alkali  conditions,  and  the  methods  and  results 
of  reclamation  work  carried  on  by  the  Bureau  of  Soils  and  the  Utah  Experiment 
Statiim  on  a  40-acre  tract  in  the  valley  since  1902.  Previous  work  has  been 
reported  (E.  S.  R.,  15.  p.  859). 

The  contents  of  the  bulletin  are  summarized  as  follows:  "It  has  been  shown 
that  extensive  tracts  of  land  in  Salt  Lake  Valley  west  of  the  Jordan  River  are 
not  productive  on  account  of  alkali.  On  account  of  the  nearness  to  excellent 
markets  it  is  highly  desirable  that  the  farmer  should  know  how  to  remove  the 
alkali.  Reclaiming  alkali  land  to  a  limited  extent  has  been  practiced  since  the 
first  settlement  in  the  valley  in  1847.  but  no  extensive  work  has  been  undertaken 
by  private  enterprise.  An  experiment  on  40  acres  of  worthless  alkali  laud  4 
miles  west  of  Salt  Lake  City,  conducted  by  the  Bureau  of  Soils  and  the  Utah 
Experiment  Station,  showed  that  such  work  is  practicable,  since  the  reclaimed 
laud  now  supports  a  good  stand  of  alfalfa.  These  results  were  accomplished  by 
heavily  flooding  the  land  after  a  drainage  system  had  been  installed.  It  was 
found  that  surface  flooding  for  one  year  leached  away  large  quantities  of  alkali 
from  heavy  soils ;  in  fact  the  quantity  of  alkali  was  so  reduced  that  shallow- 
rooted  crops  could  be  grown  the  following  year.  The  cost  of  reclaiming  this 
tract  of  land  is  not  large  in  comparison  to  the  enhanced  value  of  the  land.  .  .  . 
Much  of  the  now  idle  land  in  Salt  Lake  Valley  can  be  made  to  yield  handsome 
returns  by  a  limited  outlay  of  time  and  money." 

Excluding  the  cost  of  leveling,  but  including  that  of  drainage,  it  is  estimated 
that  the  alkali  lands  of  this  valley  may  be  reclaimed  at  a  cost  of  from  $20  to 
$35  per  acre. 

Reclamation  of  alkali  soils  at  Billings,  Montana,  C.  W.  Dorsey  (U.  S. 
Dept.  Agr.,  Bur.  .S'o/Zs-  Bui.  .J.J.  pp.  21.  pi.  1.  figs.  2). — The  soil  and  alkali  condi- 
tions in  the  Yellowstone  Valley  and  the  methods  and  results  of  reclamation 
work  commenced  by  the  Bureau  of  Soils  in  1898  (E.  S.  R..  10.  p.  1026)  are 
described. 

It  is  stated  that  the  soils  of  the  Yellowstone  Valley,  in  which  Billings  is 
situated,  are  largely  heavy  loams  and  clays  which  naturally  contain  large  quan- 
tities of  soluble  salts,  especially  in  the  lower  depths,  derived  from  the  shales 
and  sandstones  from  which  the  soils  of  the  valley  have  been  formed.  In  the 
early  development  of  the  valley  the  areas  visibly  affected  by  alkali  accumula- 
tions were  small  and  attracted  little  attention,  but  with  the  extension  of  irriga- 
tion, involving  as  it  often  did  the  application  of  excessive  amounts  of  irrigation 
water  on  heavy  soils  having  very  poor  natural  drainage,  the  damaged  area  has 
rapidly  increased  in  size. 

"An  examination  in  1898  by  the  Bureau  of  Soils  showed  that  the  deep  sub- 
soils were  rich  in  salts,  that  shallow  drains  would  be  ineffectual,  and  that  wash- 
ing the  surface  only  removed  the  accumulated  alkali  from  a  shallow  depth  of 
soil.  .  .  .  The  experiment  in  reclaiming  a  worthless  tract  of  alkali  land  by  deep 
underdrainage  and  surafce  flooding,  conducted  by  the  Bureau  of  Soils,  proved 
successful,  and  after  one  year's  treatment  a  good  crop  of  oats  was  harvested. 
...  At  the  present  time  the  outlook  in  the  valley  is  most  promising,  owing  to 
the  widespread  interest  manifested  in  the  formation  of  drainage  districts  iu  the 
areas  most  severely  damaged  by  excess  of  seepage  waters  and  alkali." 

The  cost  of  drainage  in  these  experiments  was  $.35  per  acre,  but  it  is  believed 
that  with  locally  made  tile  and  by  excavating  the  trenches  in  the  spring  when 
the  soil  is  more  moist  the  cost  need  not  exceed  .^15  to  $20  per  acre. 

Texture  of  Massachusetts  soils.  G.  E.  Stoxe  and  N.  F.  Monaiian  (J/n.s.sa- 
cJiusetts  Sta.  Rpt.  1006,  pp.  190-198.  pi.  1). — Mechanical  analyses  of  typical  soils 
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from  different  parts  of  tlic  L>t:ile  are  reported  and  briefly  discussed.  The  soils 
examined  are  classed  as  market-garden  soils,  cucumber  soils,  asparagus  soils, 
tobacco  and  onion  soils,  rose  soils,  dvumiin  soils,  and  miscellaneous,  including 
especially  various  samples  from  different  i)arts  of  the  experiment  station  farm. 
Does  the  northern  forest  dry  the  soil?  D.  Kravchinskii  {Lycsoprom. 
]'i/cstink,  1906.  yo.  JO;  abs.  in  Zliur.  OiJuitn.  Agiou.  (Russ.  Jour.  E.ri)t.  Landir.). 
S  (1907),  -Yo.  1.  pp.  12,  73). — ^The  author  gives  a  table  of  determinations  of 
moisture  on  meadow,  pine  woods,  and  fir  woods  down  to  a  depth  of  1  meter.  The 
samples  were  taken  once  on  August  0.  Notwithstanding  the  fact  that  the 
meadow  was  found  to  be  more  moist  than  the  pine  woods  by  2..1  per  cent  and 
than  the  fir  woods  by  5.85  per  cent,  the  author  arrives  at  the  conclusion  that  it 
is  not  iHJssible  to  say  that  the  northern  forest  dries  the  soil,  since  it  must  be 
remembered  that  the  crowns  cf  the  pines  retain  about  2:>  per  cent  and  those 
of  the  firs  up  to  41   per  cent  of  the  amount  of  the  precipitated  rainfall. — p. 

FIREMAN. 

Root  action  and  bacteria,  E.  .J.  RrssELL  (Xatirre  [London'\.  16  (1901),  Xo. 
196-'i.  p.  113). — Experiments  by  the  author  and  others  are  cited  to  show  that 
heating  the  soil  promotes  the  growth  of  many  plants  in  a  soil  not  deficient  in 
calcium  carbonate  and  increases  the  assimilation  of  organic  and  inorganic  con- 
stituents. It  is  suggested  that  the  injurious  effect  observed  by  Pi.ckering 
(E.  S.  R.,  19,  p.  127)  may  be  due  to  a  deficiency  of  calcium  carbonate  in  the 
heated  soil. 

Progress  of  the  inoculation  experiments,  D.  Fixlayson  {Country  Life 
[London'\,  21  {1901),  Xo.  5^.  pp.  191-199,  figs.  S).— The  beneficial  effects  in  the 
early  stages  of  growth  of  inoculation  with  Professor  Bottomley's  cultures  for 
horse  beans,  alfalfa,  sweet  peas,  and  garden  peas  are  noted  and  the  influences 
of  inoculation  in  increasing  the  nitrogen  content  of  legumes,  as  well  as  the 
possibility  of  cross  inoculations,  are  discussed. 

On  the  question  of  nitrogen  fixation  in  cultivated  soils,  F.  Lohnis  (Mitt. 
Landir.  Inst.  Breslau.  '/  (1901).  Xo.  1-2.  pp.  39-.'i6). — This  is  a  controversial 
article  referring  to  previous  articles  by  Pfeiffer  (E.  S.  R.,  IG,  p.  858;   18,  p.  G17). 

The  present  status  of  the  nitrogen  problem,  A.  F.  Woods  ( U.  8.  Drpt.  Agr. 
Yearbook  1906.  pp.  125-136). — This  article  reviews  recent  progress  in  investiga- 
tions relating  to  the  directly  available  nitrogen  content  of  soils,  the  decay  of 
organic  matter,  fixation  of  atmospheric  nitrogen  by  soil  bacteria,  root-nodule 
bacteria,  and  the  fixation  of  nitrogen  from  the  atmosphere  by  electrical  methods. 

Special  attention  is  given  to  methods  of  inoculation,  and  the  c-onclusion  is 
drawn  that  "  pure-culture  inoculation  must  eventually  mainly  replace  the  soil- 
transfer  methods  for  all  kinds  of  soil  indculation,  but  this  has  not  yet  been  put 
on  a  practical  basis  for  any  except  the  nodule  bacteria.  The  improved  cultural 
and  selection  methods  introduced  by  this  Department  in  the  practical  handling 
of  these  forms  have  brought  within  reach  of  every  farmer  who  may  need  them 
!iure  cultures  of  the  most  virile,  vigorous,  and  best  types  of  root-nodule  bacteria 
for  each  particulai-  leguminous  crop.  It  requires  care  and  skill,  however,  to 
make  and  keep  these  cultures  in  good  condition.  For  lack  of  this,  many  who 
have  tried  to  make  these  cultures  have  failed." 

On  the  liming  of  beech,  moorland,  P.  E.  Muller  and  F.  Weis  (Xatiiru: 
yjHchr.  Land.  u.  Forstic,  o  (1901),  Xos.  1,  pp.  52-65;  3,  pp.  154-110,  figs.  2 : 
},  pp.  185-202.  figs.  J,;  5,  pp.  225-2/,9 ;  Forsth  Forsogsv.,  1  (1906),  Xo.  3:  abs. 
in  Skog.<ivurdsf6r.  Tidskr.,  5  (1907).  Xo.  1.  pp.  27,  28). — A  series  of  experiments 
and  observations  is  reported,  whicli  shows  that  liming  of  moor  soils  favors 
nitrification  and  the  formation  of  nitrogen  compounds  which  promote  the  growth 
<if  higher  plants. 


218  EXPERIMENT    STATION    RECORD. 

liosses  in  making  and  storing  farmyard  manure,  T.  B.  Wood  (Jour.  Agr. 
ScL,  2  {1901),  A'O.  2,  pp.  207-215';  (ths.  hi  Chcm.  Ahs.,  1  (,1907).  No:  U.  p. 
1890). — The  character  of  these  investigations  and  the  results  obtained  are  brietly 
stated  as  follows : 

*'  Two  pairs  of  young  Iieifers  were  fed  on  a  weighed  and  analyzed  diet, 
and  their  dung  was  sampled  and  analyzed  both  in  the  fi-esh  and  in  the  rotted 
states. 

"  It  was  found  that  the  fresh  dung  contained  about  three-fourths  of  the 
nitrogen,  two-thirds  of  the  phosphoric  acid,  and  seven-eighths  of  the  potash 
consumed  by  the  animals  in  food  and  litter. 

"The  dung  made  by  the  cake-fed  animals  was  found  to  be  more  readily  fer- 
mentable, and  consetjuently  more  liable  to  loss  during  storage,  than  that  made 
by  the  animals  fed  on  roots  and  hay  only. 

"  The  loss  was  foimd  to  fall  chiefly  on  the  ammoniacal  nitrogen,  in  which 
the  cake-made  dung  is  comjiaratively  very  rich. 

"  Taking  as  a  base  line  the  amounts  of  nitrogen  and  phosphoric  acid  in  the 
dung  of  the  animals  fed  on  roots  and  hay  only,  it  was  found  that  the  fresh 
dung  of  the  cake-fed  animals  contained  82  per  cent  of  the  nitrogen  and  70  per 
cent  of  the  phosphoric  acid  of   the  cake  they  had  consumed. 

"  So  great,  however,  was  the  1(jss  of  ammoniacal  nitrogen  from  the  cake-made 
dung  that  after  0  months"  storage  under  cover  in  the  solid  undisturbed  state 
in  which  it  was  left  in  the  boxes  by  the  animals  only  87  per  cent  of  the 
nitrogen  of  the  cake  still  remained  in  the  rotted  dung. 

"  Dung  is  not  usually  kept  .so  long  as  this,  nor  through  such  a  hot  time  of 
the  year,  so  that  the  average  loss  will  probably  be  less  than  that  found  in  the* 
experiment,  and  one-half  the  nitrogen  of  purchased  foods  may  very  well  be 
the  average  amount  recovered  in  the  dung. 

"The  experiment  shows,  however,  that,  without  any  very  flagrant  mis- 
management, the  proportion  recovered  may  fall  considerably  below  one-half, 
especially  if  the  dimg  suffers  further  loss  while  lying  on  the  surface  of  the  land 
in  dry  weather." 

Experiments  in  sampling  liquid  manure  and  observations  as  to  conditions 
bearing  upon  the  storage  of  liquid  manure  in  cisterns,  F.  Hansen  and  It.  K. 
CiiRiSTENSEN  (Tidsskr.  Latulhr.  Planteavl,  13  (1906),  pp.  235-2.)0).— The  results 
of  analyses  made  by  the  authors  show  that  liquid  manure  in  cisterns  should  be 
sampled  in  different  places  below  the  surface,  since  the  sxirface  layer  is  likely 
to  be  too  low  in  nitrogen  through  evaporation  of  ammonia.  Satisfactory  results 
are  also  obtained  by  analysis  of  a  single  sample  taken  half-way  down  the  cis- 
tern, the  error  thus  introduced  being  as  a  rule  l)elow  0.02  per  cent  nitrogen. 
Direct  experiments  in  which  li(iuid  manure  and  solutions  of  ammonium  carbonate 
or  sulphate  were  kept  in  liquid  tanks  for  4  months  showed  losses  through 
evaporation  of  anmionia  of  al>out  30  per  cent  of  nitrogen  in  the  case  of  the 
former  two  liquids  and  of  0.5  per  cent  in  the  case  of  ammonium  sulphate. — 

K.   W.   WOLL. 

Green  manuring,  A.  Trunz  (Die  Griindihipinifj.  Ihrc  trrJnuschr  Diirchfuhrinifi 
und  irirtschafilichc  liedcittuug  iicbst  Beschreibuvg  von  Griindilngungswirtschaf- 
ten.  Berlin:  Paul  Parcy.  IDOO,  pp.  IV-^60:  rev.  in  Ztsrhr.  Landir.  VcrsKChsw. 
(hierr.,  9  (1906),  \o.  12.  p.  1069).— Th\^  booklet  discusses  the  nature  and  value 
of  green  manuring;  various  old  and  new  systems  of  green  manuring:  the  char- 
acter, culture,  and  handling  of  various  green  manuring  jdants ;  and  the  value 
and  adaptability  of  green  manuring  under  various  conditions  and  in  connection 
with  different  systems  of  agriculture. 

The  suitability  of  the  vegetation  method  for  the  determination  of  the 
fertilizer  requirements  of  soils,  \'.  S.\zanov  (Zhur.  Opuitn.  Agron.  (Rufis.  Jour. 
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E^Tpt.  Landir.),  8  (W07),  Xo.  2.  pp.  129-146). — Pot  and  field  experiments  on  this 
subject  were  couducted  at  the  Ivanov  Experiment  Station  during  the  years  1904, 
1905,  and  190G  on  clayey  chernozem  soils  with  summer  wheat  and  beets. 

In  the  pots  all  soils  showed  a  great  need  of  nitrogen  fertilizer,  while  in  the 
field  there  was  apparently  little  or  no  need  of  it.  Two  of  the  soils  recjuired  no 
fertilizer  whatever  in  the  field,  contrary  to  the  ■  indications  of  the  pot  experi- 
ments. The  other  two  soils  were  very  responsive  in  the  field  to  phosphoric  acid, 
which  raised  the  yield  very  materially,  while  in  the  pots  they  were  but  slightly 
affected  by  this  fertilizer.  As  to  the  potash,  the  results  were  similarly  dis- 
cordant. The  author  concludes  that  pot  experiments  are  not  suited  to  indicate 
the  requirements  of  soils  for  fertilizers. 

Experiments  are  reported  in  which  oats  were  raised  on  the  soil  as  soon  as  it 
was  removed  from  the  field  to  the  pot  and  on  the  same  soil  which  had  been 
allowed  to  remain  in  the  pot  a  year  before  the  culture  of  oats  was  undertaken. 
In  the  first  case  nitrogen  fertilizer  was  very  beneficial,  but  in  the  second  without 
effect.  Analysis  showed  that  by  remaining  a  year  in  the  pot  the  soil  became 
greatly  enriched  in  nitrogen,  the  original  nitrogen  content  of  17.8  mg.  rising  to 
43.5  mg.  per  kilogram  of  dry  soil.  There  is  no  doubt  that  the  result  In  pot 
experiments  must  depend  to  a  great  extent  on  the  time  of  the  year  when  the  soil 
samples  are  taken  from  the  field. — p.  fireman. 

Report  of  cooperative  fertilizer  trials,  1906,  T.  Bolin  (K.  Landthr.  AJcad. 
Hand],  och  Tidskr.,  .'i6  (1907),  BihuiHj.  pp.  103).— The  cooperative  fertilizer 
trials  conducted  under  the  auspices  of  the  Royal  Swedish  Agricultural  Academy 
were  continued  during  the  year,  108  ditferent  series  with  about  5,870  plats  hav- 
ing been  arranged  for  on  120  farms  located  in  different  parts  of  the  country. 
Ninety-eight  series  of  trials  were  conducted  with  spring  grains,  75  with  roots, 
24  with  hay  crops,  and  1  with  winter  grains.  The  results  of  the  trials  con- 
ducted during  the  year  are  given  in  detail  in  the  report,  with  summaries  for 
the  years  1904-1906. 

The  following  systems  of  fertilization  produced  the  best  financial  results  with 
the  different  crops  on  the  average  for  the  3-year  period :  For  oats,  both  on 
clayey  and  sandy  soils  200  kg.  of  nitrate  of  soda  and  300  kg.  superphosphate 
per  hectare;  on  peaty  soils,  300  kg.  of  superphosphate  and  100  kg.  potash  salt; 
for  mangels,  100  kg.  nitrate  (top-dressing),  400  kg.  superphosphate,  and  2.50  to 
800  kg.  potash  salt ;  for  potatoes,  200  kg.  nitrate,  300  kg.  superphosphate,  and 
200  kg.  potash  salt.  For  hay  crops  the  best  system  of  fertilization  varied 
according  to  whether  grasses  or  clover  made  up  the  greater  proportion  of  the 
hay ;  nitrate  of  soda  produced,  as  a  general  rule,  the  best  results  for  the  grasses, 
and  phosphate  for  hay  composed  largely  of  legumes.  For  mixed  clover  and 
timothy  hay  a  comi)lete  fertilizer  consisting  of  200  kg.  each  of  nitrate  and  ix»t- 
ash  salt  and  300  kg.  of  superphosphate  produced  the  best  financial  returns. 
The  results  obtained  in  the  experiments  show  that  the  effect  of  a  certiiin  system 
of  fertilization  during  the  years  following  that  of  the  application  is  often  in  a 
different  direction  from  that  indicated  by  the  results  of  the  first  year.  A 
decided  after  effect  was  noted,  especially  in  the  case  of  clover  from  potash- 
phosphate  fertilization. 

A  separate  series  of  fertilizer  trials  with  different  nitrogenous  fertilizers — 
calcium  cyanamid,  lime  niter,  ammonium  sulphate,  and  sodium  nitrate— was 
conducted  during  the  year,  viz,  2  trials  with  oats  on  clayey  soil,  1  with  potatoes 
on  sandy  soil,  1  with  fodder  beets  on  clayey  soil,  1  with  mangels  on  sandy  soil, 
and  3  with  hay  crops  on  clayey  and  sandy  soils.  The  results  of  previous  experi- 
ments with  these  fertilizing  materials  were  in  general  corroborated  in  this 
year's  work,  showing  that  the  two  kinds  of  nitrate  possess  corresponding  fer- 
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tilizer  values,  and  that  the  same  holds  true  with  calcium  cyanamid  and  sulphate 
of  ammonia  when  applied  in  quantities  containing  similar  amounts  of  nitrogen. 

Four  series  of  exi>eriments  in  subsoiling  were  conducted  on  clayey  or  humus 
soils,  with  vetches  and  oats,  oats,  and  oats  and  barley.  An  increase  in  the 
yields  of  grain  was  obtained  at  harvest  time  from  the  subsoiled  plats  over 
those  from  the  plats  plowed  in  the  ordinary  way,  ranging  in  the  different 
series  from  120  to  .310  kg.  per  hectare,  and  from  a  loss  of  10  kg.  to  a  gain  of 
710  kg.  in  straw.  There  was  an  increase  in  the  value  of  the  crops  harvested 
even  in  the  first  year,  ranging  from  about  16  to  29  kroner  per  hectare  (.$1.75 
to  $5..36  per  acre). — f.  w.  woll. 

Fertilizer  experiments  with  precipitated  calcium  phosphate,  III,  H.  G. 
SoDERBAUM  (K.  Laiultbr.  Akaxl.  HamU.  och  Tidskr.,  ^6  (1907),  No.  1,  pp. 
39-46). — Precipitated  calcium  phosphate,  prepared  electrolytically  according  to 
the  method  of  W.  Palmaer,  showed  a  fertilizing  value  similar  to  that  of  super- 
phosphate in  experiments  conducted  by  the  author  during  1901-1905.  It  also 
resembles  superphosphate  in  that  liming  has  been  found  not  to  decrease  its 
fertilizing  effect,  as  is  the  case  with  tricalcium  phosphate.  The  pi'ecipitated 
calcium  phosphate  contains  36  to  38  per  cent  of  phosphoric  acid,  95  per  cent  of 
which  is  citrate-soluble.  The  method  of  manufacture  is  described  in  the  paper, 
with  a  brief  account  of  pot  experiments  in  which  this  fertilizer  was  compared 
with  Thomas  slag  and  superphosphate  for  oats. — f.  w.  woll. 

Can  the  availability  of  bone-meal  phosphoric  acid  be  increased  by  appli- 
cation of  ammonium  sulphate?  O.  Bottcher  (Lamlw.  Vers.  Htat.,  65  (1901), 
No.  .'/-J,  pp.  J,01-Jill;  (lbs.  ill  .Jour.  Chcni.  Soc.  [London'l,  92  (1907).  No.  .)3.'i.  11, 
p.  295). — In  pot  experiments  ammonium  sulphate  considerably  increased  the 
availability  of  bone  meal  for  oats  growing  in  a  humus  sandy  loam.  This  is 
attributed  to  the  physiological  acidity  of  the  salt,  as  explained  by  Prianisch- 
nikov  (E.  S.  R.,  18,  p.  539),  for  raw  phosphate.  Sodium  nitrate  had  no  such 
effect.  It  is  questioned  whether  the  small  amount  of  ammonium  sulphate 
ordinarily  used  in  field  experiments  would  give  the  results  observed  in  the  pot 
experiments. 

Fermented  bone  meal  was  no  more  available  than  steamed  bone  meal. 

Investigations  on  the  action  of  heavy  applications  of  ammonium  sul- 
phate in  presence  of  organic  substances  and  calcium  carbonate  in  the  soil, 
A.  Stutzer  (Jour.  Landir.,  55  (1907).  No.  1.  pp.  81-91). — Pot  experiments  with 
buckwheat  followed  by  mustard  to  determine  whether  the  injurious  effect  of 
adding  organic  matter  (2  per  cent  of  peat,  1  per  cent  of  starch,  and  1  per  cent 
of  chopped  straw)  can  be  prevented  by  adding  sufficient  ammonium  sulphate  to 
relieve  the  nitrogen  hunger  of  the  micro-organisms  of  the  soil  are  reported,  with 
incidental  observations  on  the  effect  of  calcium  carbonate  (1  per  cent)  under 
these  conditions.  In  general  the  growth  was  poorer  and  the  stands  were  less 
healthy  with  ammoniiim  sulphate  than  with  sodium  nitrate.  The  addition  of 
calcium  carbonate  increased  the  injurious  effect  of  ammonium  sulphate,  both 
in  soils  which  had  received  no  addition  of  organic  matter  and  those  to  which 
peat  had  been  add>ed.  The  addition  of  starch  and  chopped  straw  also  depressed 
the  yield.  In  case  of  the  latter  the  injury  was  reduced  by  the  addition  of  cal- 
cium carbonate.  The  addition  of  lime  had  a  beneficial  effect  upon  the,  following 
crop  of  mustard. 

Comparative  fertilizer  trials  with  new  nitrogenous  fertilizers,  S.  Rhodin 
(K.  Landthr.  AJcad.  Handl.  och  Tidskr..  .'i6  (1907),  No.  1.  pp.  3-21).— The  ex- 
periments here  described  were  conducted  at  the  experiment  station  at  the  Royal 
Swedish  Agricultural  Academy  during  the  years  1903-1906. 

The  results  of  the  trials  are  summarized  by  the  author  as  follows :  Calcium 
cyanamid  applied  directly  before  sowing  time  and  harrowed  in  carefully  and 
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(ieei)l.v  (lid  not  increase  tlie  fit'rniination  nor  act  injnrionsly  on  the  young  plant- 
lets.  Neither  this  fertilizer  nor  lime  niter  can  be  applied  as  a  top-dressing  to 
advantage,  at  least  not  for  grass  and  potatoes.  When  so  applied  they  have  a 
strong  burning  effect,  especially  in  dry.  hot  weather.  The  fertilizer  value  of 
cyanauiid  and  anuuoniuni  sulphate  for  Swedish  turnips,  mangels,  potatoes,  and 
oats  grown  on  cla.v  land  is  fully  equal  to  that  of  the  sodium  or  calcium  nitrates. 
The  latter  fertilizers  are  of  similar  value  for  oats.  Late  applications  of 
cyanamid  and  annnonium  sulphate  greatly  reduce  their  fertilizer  value.  The 
after-effect  of  the  niti'ogen  remaining  in  the  ground  on  the  2  following  crops  is 
mo.st  marked  in  the  case  of  cyanamid.  One  kilo  of  nitrogen  in  sodium  or 
calciiun  nitrate  has  nearly  twice  the  value  of  a  kilo  of  nitrogen  in  annnonium 
suli»hate  or  cyanauiid  as  fertilizers  for  sugar  beets  or  fodder  beets.  Calcium 
nitrate  has  an  excellent  fertilizing  effect,  in  most  experiments  even  exceeding 
that  of  sodium  nitrate. — f.  w.  woll. 

New  nitrogenous  fertilizers,  IJ.  Giillin  {Bill.  »S'o('.  A<jr.  France,  ii.  .sr/..  39 
(1907),  May  1,  Sii])..  iij).  331-339). — The  manufacture  and  use  of  lime  nitrogen 
and  lime  niter  are  briefly  discussed  and  a  number  of  practical  experiments  on 
different  crops  in  Fnince  are  reported. 

Synthetic  calcium  nitrate,  N.  Passkrini  (Nirii^ta.  '/.  set:.  13  {1907).  Xo.  1(1. 
l)p.  22G-229). — An  analysis  of  a  commercial  sample  of  lime  niter  is  reported, 
showing  about  13  per  cent  of  total  nitrogen  and  25  per  cent  of  calcium  oxid.  A 
very  small  proportion  of  the  nitrogen  was  in  nitrous  form. 

The  products  prepared  from  alkaline  earth  carbonates,  charcoal,  and  nitro- 
gen, O.  KfiiLixo  (Brr.  Dciit.  Chciii.  GcscU..  ',0  {1907),  p.  310;  abs.  in  riiciii. 
Ztf/..  31  {1907),  Xo.  30.  Revert.,  p.  iJ9).— Studies  of  the  amounts  of  alkali 
cyanids  and  cyanamids  formed  at  000  to  1,400°  C,  under  different  conditions, 
are  rejjorted. 

The  system,  lime,  nitric  acid,  and  water,  F.  K.  Cameron  and  W.  O.  IvObin- 
soN  {Jour.  Phys.  Chew.,  11  {1907),  No.  'i,  pp.  273-278,  figs.  2).— The  studies 
here  reported  of  equilibrium  in  such  a  system  were  undertaken  in  view  of  the 
])rominence  which  has  recently  been  given  to  a  mixture  of  lime  and  nitric  acid 
("  lime  niter  ").  as  produced  l)y  the  Birkeland  and  Eyde  process. 

The  physiological  action  of  dicyananiids  with  reference  to  tlieir  value  as 
fertilizers,  R.  Perotti  {Cenihl.  Bukt.  [e/c],  2.  AM.,  IS  {1907).  p.  .jO ;  abs.  in 
Clioii.  Zlij..  31  {1907),  Xo.  32,  Reperf..  p.  17 Jj). — Solutions  containing  2.,'')  parts 
of  dicyanamid  per  1,000  had  no  injurious  effect.  Such  effect  was  observed  only 
when  the  amount  reached  3  to  4  parts  per  1,000.  Different  plants  varied  in 
their  power  of  resistance. 

Storage  of  calcium  cyanamid,  H.  von  Feilitzen  {Chem.  Ztg.,  31  (1907).  Xo. 
30,  p.  3S.5:  ah.s.  in  Jour.  Soc.  Chem.  Indus.,  26  (1907),  No.  9,  p.  47.S).— It  is 
shown  that  calcium  cjanamid  prepared  by  the  Polzenius  process  contains  a 
slight  excess  of  calcium  chlorid,  which  renders  the  product  very  hygroscopic, 
causing  it  to  cake  together  in  hard  lumps  and  to  burst  the  containing  sacks. 
A  consi(leral)le  loss  of  nitrogen  as  anunonia  (5  per  cent  or  more  of  the  total 
nitrogen)   during  4  months  was  also  observed. 

The  Stassfurt  salt  industry,  W.  C.  Blasdale  (Chem.  Engin.,  5  (1907),  p.  o9 ; 
ahs.  in  Chem.  Ahs.,  1  (1907),  Xo.  5.  p.  628). — The  character  of  the  deposits  and 
the  methods  of  manufacture  at  the  new  Stassfurt  mines  are  described. 

Cotton-seed  meal  as  a  fertilizer,  E.  II.  .Jenkins  and  J.  P.  Street  (Connecti- 
cut fitafe  Sta.  Bill.  l')6.  pp.  7). — This  l)nlletin  l)riefly  discusses  the  color,  jjrice, 
and  nitrogen,  phosphoric  acid,  and  ixitash  content  of  cotton-seed  meal,  as  well 
as  guaranties  of  composition  and  rel»atcs  which  may  fairly  be  claimed  when  the 
actual  composition  does  not  come  up  to  the  guaranty. 
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The  valuation  of  ground  fish  (Ah-s.  in  tSaatcii,  Diinycr  ii.  Fuftcninnkt,  1007. 
No.  l-'i,  pp.  J/OS,  -f/O'i). — The  food  aud  fertilizer  value  of  this  material,  as  based 
upon  its  content  of  fat,  protein,  and  ash,  is  discussed. 

Utilization  of  refuse  liquid  from  beet  sirup,  L.  Klein  (Pure  Products,  3 
(1907),  Xo.  6,  pp.  268-271,  fif).  1). — The  process  of  drying  this  material  and  using 
it  as  fuel,  with  subsequent  utilization  as  a  fertilizer  of  the  ashes  obtained,  are 
briefly  described. 

Analyses  are  reported  which  show  that  the  original  liquid  contains  about  2.8 
per  cent  of  ash,  0.3  per  cent  of  nitrogen,  l.-t  per  cent  of  potash,  and  0.03  per  cent 
of  phosphoric  acid.  The  ash  obtained  from  the  material  is  reported  to  contain 
potassium  carbonate  about  42  per  cent,  sodium  carbonate  12  per  cent,  potas- 
sium chlorid  12  per  cent,  potassium  sulphate  8  per  cent,  potassium  sulphite  2.8 
per  cent,  and  potassium  phosphate  0.60  per  cent.  On  storage  the  ashes  decom- 
pose more  thoroughly  and  the  sulphite  passes  into  other  forms. 

Report  of  the  chemist — division  of  fertilizers  and  fertilizing  materials, 
C.  A.  GoESSMANN  (Massachusetts  Sta.  Rpt.  1906,  pp.  6.5-iS'i). — This  includes 
reports  on  official  inspection  of  commercial  fertilizers  and  on  general  work  in 
the  chemical  laboratory. 

The  results  of  examinations  of  533  samples  representing  354  brands  are  sum- 
marized. Tables  show  the  average  composition  of  the  different  classes  of  all 
fertilizer  analyses,  and  the  maximum,  minimum,  and  average  composition  of 
special  crop  fertilizers.  A  schedule  of  trade  values  of  fertilizing  constituents 
and  a  list  of  licensed  manufacturers  and  dealers  are  giveii. 

Brief  notes  are  also  given  on  the  examination  of  wood  ashes  and  lime  ashes. 

Analyses  of  fertilizers,  spring  season  1907,  B.  W.  Kilgore  (Bui.  X.  C.  Bd. 
Agr..  28  (1907).  \o.  -).  pp.  -i-T). — The  results  of  the  sjtring  inspection  and  regis- 
tration of  fertilizers  in  North  Carolina  are  reported,  with  brief  explanatory 
notes. 

Fertilizer  analyses;  fall  season,  1906,  and  spring  season,  1907,  B.  W. 
KiLGORE  (Bul.  X.  C.  BO.  Agr.,  28  (1907),  Xo.  7,  pp.  77?).— The. names  and  guar- 
anteed composition  of  fertilizers  registered  for  1907,  and  analyses  and  valua- 
tions of  about  700  samples  of  commercial  fertilizers  and  105  samples  of  cotton- 
seed meal,  examined  during  the  fall  of  190G  and  spring  of  1907,  are  reported, 
with  oxi)lanations  regarding  terms  used  in  fertilizer  analyses,  freight  rates, 
valuation,  etc. 

Analyses  of  commercial  fertilizers,  M,  B,  Hakdin  et  al.  (South  Varolina 
Sta.  Bitl.  126,  pp.  J/O). — This  bulletin  reiwrts  results  of  analyses  of  744  samples 
of  commercial  fertilizers  inspected  under  the  State  law  during  the  season  of 
190G-7.  The  analyses  are  accompanied  by  notes  on  valuation,  the  composition 
of  fertilizers  and  of  the  materials  from  which  they  are  made,  and  the  regula- 
tions controlling  fertilizer  inspection  in  the  State. 

The  legal  regulation  of  the  fertilizer  trade  in  Austria  (0.s-^r;v.  Forst  u. 
Jagd  Ztg.,  2'>  (1907).  No.  5,  pp.  33,  3J,). — The  laws  and  regulations  controlling 
this  industry  in  Austria  are  briefly  summarized. 

AGRICULTURAL  BOTANY. 

Injury  to  vegetation  and  animal  life  by  smelter  fumes,  J.  K.  Haywood 
(Jour.  Amer.  Chem.  Soc,  29  (1907),  No.  7,  pp.  998-1009).— The  author  gives  a 
summary  of  results  of  investigations  carried  on  to  determine  the  injury  to  vege- 
tation by  sulphur  dioxid  fumes  near  Redding,  Cal.,  and  around  Ducktown, 
Tenn.,  and  investigations  to  determine  the  injury  to  vegetation  and  animals  by 
smelter  wastes"  in  the  vicinity  of  Anaconda,  Mont. 

The  investigations  at  Bedding  have  already  been  noted  (E.  S.  K.,  10,  p.  953). 
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In  Tennessee  the  vegetation  iirounrl  the  smelter  appears  from  actual  chem- 
ical analysis  to  be  injured  over  a  region  approximately  20  miles  long  by  13 
miles  wide.  There  is  little  doubt  but  that  the  injury  extends  beyond  the  limits 
mentioned,  but  this  can  not  be  shown  by  chemical  analysis,  since  the  difference 
in  sulphur  trioxid  observed  in  specimens  of  injured  and  uninjured  trees  be- 
comes so  small  as  to  be  within  the  results  of  experimental  erroi*. 
'  The  investigations  in  Montana  were  conducted  to  determine  whether  or  not 
the  vegetation  is  injured  by  reason  of  the  sulphur  dioxid  set  free  by  the  smel- 
ters, whether  or  not  enough  ai-senic  is  set  free  to  settle  on  the  surrounding 
vegetation  and  poison  tlie  forage  plants  so  that  they  are  unfit  for  cattle,  and 
whether  or  not  the  waste  discharged  into  the  irrigation  streams  renders  the 
water  unfit  for  irrigation  purposes. 

In  the  first  investigation  it  was  found  by  careful  examination  that  the  for- 
ests were  injured  over  a  region  at  least  22  miles  long  and  15  or  more  miles 
wide.  The  injury  to  lodge-pole  pines  did  not  extend  this  far,  but  red  fir  was 
severely  injured.  An  examination  was  made  of  leaves  from  injured  and  unin- 
jured trees,  and  in  92  per  cent  of  all  the  analyses  the  leaves  from  injured  trees 
contained  more  sulphur  trioxid  than  the  uninjured  ones. 

As  to  the  amount  of  arsenic  given  off  by  the  smelter  stacks,  arsenic  determi- 
nations were  made  of  20  samples  of  range  grass,  from  which  it  appeared  that 
20  lbs.  of  the  dried  forage  contained  from  3  to  10.9  gm.  of  arsenic,  the  amount 
deperyding  on  the  distance  the  samples  were  collected  from  the  smelters. 

From  determinations  of  the  effect  of  the  waste  from  the  smelters  on  the 
irrigation  water,  the  author  concludes  that  by  reason  of  the  large  amount  of 
copper  discharged  it  is  unfit  for  irrigation  purposes. 

In  summarizing  his  observations  the  author  states  that  the  vegetation  around 
the  smelter  for  at  least  7  to  8  miles  south  and  13  to  15  miles  west  was  severely 
injured.  Junipers  are  very  resistant  .to  smelter  fumes  and  appear  able  to  grow 
close  to  the  smelter,  red  firs  are  very  susceptible  and  were  badly  damaged  at 
13  to  15  miles  from  the  smelter,  while  lodgepole  pines  appeared  intermediate 
between  the  other  two  species,  but  showed  some  injuries  for  at  least  10  miles. 
Large  amounts  of  arsenic  are  discharged  from  the  smelter  on  the  surrounding 
country,  being  present  in  forage  crops  in  large  enough  quantities  to  poison 
cattle.  The  waste  from  the  reduction  plant  renders  the  water  of  the  Deer 
Lodge  River  unfit  for  irrigation  purposes. 

An  investigation  of  the  injurious  ingredients  of  smelter  smoke,  W.  C. 
Ebaugh  (Jour.  Anier.  Chcm.  Soc,  20  (1907),  ISlo.  7,  pp.  951-970,  pi.  1,  fiff.  1).— 
An  account  is  given  of  investigations  carried  on  by  the  author  to  determine  the 
effect  of  smelter  smoke  on  the  growth  of  plants.  The  investigations  were  con- 
ducted in  Utah,  and  in  addition  to  the  observations  made  in  the  vicinity  of 
smelters,  experiments  were  carried  on  in  fields  to  determine  the  effect  of  sul- 
phur dioxid  on  beets  and  alfalfa. 

In  the  experiments  with  alfalfa  and  beets  different  numbers  of  treatments 
with  sulphur  dioxid  were  given  the  plants,  the  amoimts  varying  from  1  part 
to  10,000  parts  of  air  to  1  part  in  50,000.  In  another  series  of  experiments 
sulphur  dioxid  in  an  aqueous  solution  was  sprayed  and  poured  over  plants  with 
injurious  effect.  The  author  then  took  up  the  action  of  flue  dust  on  these 
same  species  of  plants,  and  found  in  general  that  the  appearance  of  the  leaves 
of  alfalfa  and  sugar  beets  was  analogous  to  that  produced  when  solid  particles 
of  flue  dust  were  allowed  to  fall  on  the  plants. 

The  author  concludes  that  sulphur  dioxid  can  not  be  considered  harmless, 
especially  in  an  inclosed  space  or  in  a  moist  climate,  and  that  the  harmful 
action  of  the  solid  emanations,  called  flue  dust,  from  smelters  has  been  under- 
estimated. 
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Alkali  studies,  VI,  H.  G.  Knight  and  R.  B.  Moudy  (Wypming  l^ta.  Rpt. 
1906,  PI).  45-51). — In  continuation  of  previous  alkali  studies,  the  investigations 
here  reported  were  begun  to  determine  what  effect  the  presence  of  ions  of 
different  velocity  had  upon  the  absorption  of  salts  by  seeds  and  incidentally  to 
determine  whether  ionic  velocities  had  any  marked  effect  upon  salt  absorption. 

The  authors,  summarizing  their  report,  conclude  that  in  pure  water  seeds 
lose  a  portion  of  the  salt.  The  absorption  of  salts  by  seeds  is  in  direct  ratio  to 
the  relative  mobility  of  the  ions.  The  addition  of  a  more  rapid  ion,  whether 
positive  or  negative,  in  small  quantities  to  solutions  of  slower  ions  retai'ds 
absorption  of  the  slower  ion.  The  experiments  in  which  a  slow  positive  cal- 
cium ion  was  added  to  rapidly  moving  ions  were  not  very  satisfactory,  but  the 
results  indicate  tliat  the  slow-moving  calcium  tends  slightly  to  increase 
absorption. 

The  influence  of  magnesium  sulphate  on  the  growth  of  seedlings,  Ger- 
trude S.  BuELiXGHAM  {Jouv.  Amer.  Chem.  Soc,  29  (1907),  No.  7,  pp.  1095-1112. 
figs.  6). — The  investigations  reported  are  the  outgrowth  of  a  comprehensive 
study  of  the  nutrition  of  plants,  the  aim  being  to  learn  the  effect  of  different 
mineral  nutrients  on  the  growth  of  a  test  plant  and  to  note  the  variations  pro- 
duced by  modifying  the  composition  of  the  solutions.  The  test  plant  used  was 
the  common  velvet  weed,  and  the  seedlings  were  transferred  to  water  cultures 
in  l^eakers  containing  various  strengths  of  solutions  based  on  the  molecular 
weight  of  magnesium  sulphate.  In  addition  to  the  velvet  weed,  similar  e;speri- 
ments  were  conducted  with  pea  and  maize  seedlings. 

The  author  gives  the  following  summary  of  conclusions : 

"  Magnesium  sulphate  in  solutions  of  greater  concentrations  than  7»/8192  has 
a  toxic  action  on  most  seedlings,  the  degree  of  toxicity  varying  with  the  type  of 
seedling  and  with  the  conditions.  An  j«/8192  solution  is  toxic  to  pea  seedlings, 
slightly  stimulating  to  velvet  weed,  while  it  has  a  marked  stimulating  effect  on 
corn  seedlings.  Maximum  stimulation  in  magnesium  sulphate  results  in  solu- 
tions from  »»/32768  to  )»/1310T2,  the  point  again  varying  according  to  tlie  kind 
of  seedlings  grown.  When  magnesium  sulphate  is  used  in  proper  dilutions  there 
may  be  produced  a  total  growth  nearly  double  that  in  the  control ;  or  in  the  case 
of  velvet  weed  seedlings,  a  gi'owth  of  the  primary  root  15  times  that  in  the 
control.  Not  only  is  the  growth  of  the  primary  root  increased,  but  the  lateral 
roots  develop  sooner,  are  more  numerous,  and  attain  a  greater  growth.  Further- 
more, the  stimulation  is  lot  limited  to  the  root  system,  but  the  magnesium  forces 
a  more  rapid  and  a  greater  growth  of  the  hypocotyl  and  plumule.  In  these 
same  concentrations,  calcium  nitrate  causes  very  little  stimulation. 

"  In  addition  to  the  mai-ked  stimulation  which  magnesium  sulphate  causes 
when  it  is  used  in  dilutions  from  }»/16.384  to  j?i/524288.  it  increases  the  vitality 
of  the  seedlings.  The  seedlings  grown  in  the  magnesium  sulphate  outlived 
those  in  the  control  by  two  or  three  weeks,  and  in  some  cases  by  a  greater 
period. 

"  From  the  foregoing  results  and  conclusions,  it  is  then  evident  that  magne- 
sium sulphate,  in  the  absence  of  other  salts,  is  not  necessarily  injurious  in  its 
effects,  but  on  the  other  hand  may  be  highly  beneficial ;  while  any  inhibitory 
action  is  due  to  the  presence  of  a  relatively  large  proportion  of  magnesium  in 
the  solution." 

The  presence  of  organic  silica  in  plants,  T.  Takeuchi  (Bnl.  Col.  Afjr.  Tokyo 
Imp.  Univ.,  7  (1907),  Xo.  S.  pp.  .>i29-.'i31). — The  author  made  a  study  of  a  num- 
ber of  species  of  plants  to  determine  whether  in  plants  or  their  products  silica 
occurs  in  an  organic  form.  The  leaves  of  various  species  of  grasses  were  sub- 
jected to  analysis,  and  it  was  found  tliat  silica  occurred  in  an  organic  form 
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hirt   timt    its   (juantity    variod   coiisidoral)]!,.      'J"lu'   I'xact   nature  of   tL*^  orjiaiiic 
silica  i-oiii[ioiiiul  was  not  determined. 

The  bacterial  flora  of  the  soil  and  its  importance  for  agriculture,  F.  Weis 
{Tidfiskr.  Laiidbr.  Plaiitcavl,  12  (l!>0o),  pp.  130-179).— A  coniprehensive  discus- 
sion of  our  jiresent  knowledge  of  the  subject. — f.  w.  woll. 

Relation  of  plant  growth  to  root  space,  S.  Kumakiri  (Bill.  Col.  Agr.  Tokijo 
Imp.  Inic,  7  (1907),  No.  3,  pp.  .'i37-^39).—On  account  of  the  observed  fact  that 
many  plants  yield  smaller  returns  when  grown  in  small  pots  than  when  grown 
in  large  ones,  the  author  conducted  a  series  of  experiments  with  spinach  and 
barley  to  determine  the  effect  of  the  size  of  pots  on  plant  production.  The 
same  kind  of  soil  was  used  in  each  instance,  the  smaller  pots  holding  2  kg., 
while  the  larger  ones  were  of  10  kg.  capacity. 

The  plants  were  measured  and  weighed,  and  an  examination  of  the  roots  in 
both  cases  revealed  great  differences,  the  roots  in  the  small  pots  growing  along 
the  wall  of  the  pots  more  than  in  the  case  of  the  larger  ones.  In  the  hirge  pots 
the  plants  flowered  and  ripened  earlier  than  in  the  smaller  ones,  and  with  barley 
the  total  yield  in  the  large  pots  was  4.8  times  that  of  the  small  ones,  while 
with  the  spinach  the  yield  in  the  large  pots  was  2.5  times  that  of  the  .^mall  pots. 

The  production  of  races  of  cultivated  plants  inured  to  drought.  I,  Ana- 
tomical-physiological investigations,  X.  Kolkunov  (Izv.  Kiev.  Politelc.  Inst., 
1905,  p.  82;  abs.  in  Zulu:  Opuitii.  Agron.  (Russ.  Jour.  Expt.  Landw.),  7  (1906), 
No.  6,  p.  709). — This  article  is  a  part  of  the  extended  investigation  undertaken 
by  the  author  with  the  object  of  producing  by  selection  races  of  cultivated 
plants  which,  utilizing  the  soil  humidity  most  economically,  will  endure  drought. 

After  a  review  of  the  literature  concerning  the  piK)tection  of  plants  against 
excessive  evaporation  the  author  arrives  at  the  conclusion  that  all  the  available 
data  are  not  sufHcient  to  explain  why  two  races  of  wheat  very  similar  in 
anatomical  structure  may  differ  in  the  magnitude  of  their  evaporation.  By 
means  of  careful  measurements  the  author  succeeded  in  establishing  the  fact 
that  varieties  of  wheat  and  other  cereals  with  different  xerophytic  properties  do 
not  differ  from  one  another  l)y  the  presence  of  special  protecting  tissues  or  the 
arrangement  of  their  tissues,  but  only  by  the  magnitude  of  the  anatomical  ele- 
ments of  their  leaves.  Moreover,  it  was  found  that  the  change  of  the  magnitude 
of  the  stomata  always  goes  parallel  with  the  changes  of  the  other  elements,  and 
hence  it  is  sufBcient  to  confine  oneself  to  the  measurement  of  the  variations  in 
the  magnitude  of  some  one  element.  As  such  a  fundamental  measure,  the 
author  accepts  the  length  of  the  stomata. 

The  author  also  takes  up  the  question  as  to  what  determines  the  degree  of  the 
xerophytic  property  of  a  plant — the  development  of  its  root  system,  as  many  in- 
A'estigators  believe,  or  the  magnitude  of  its  evaporation.  On  measuring  the 
magnitude  of  evaporation  in  plants  with  different  xeroi)hytic  properties,  the 
author  c-oncludes  that  there  is  a  complete  correspondence  between  the  xerophytic 
properties  of  a  plant  and  its  evaporation. 

From  these  preliminary  experiments  it  is  clear  that  there  must  exist  a  clo.se 
connection  between  the  magnitude  of  evaporation  and  the  size  of  the  stomatji. 
This  conclusion  is  corroborated  by  a  whole  series  of  experiments  and  measure- 
ments made  of  different  varieties  of  wheat  and  other  gramineous  plants.  It  was 
found  that  the  larger  the  stomata  the  more  humidity  the  plant  evaporates  and 
tlie  lower  its  xeroithytic  capacity.  Guided  i>y  these  conclusions  tbe  autlior  suc- 
ceeded in  obtaining  by  means  of  selection  during  4  years  a  race  of  wheat  witli 
a  greater  xeroi)hytic  capacity. — v.  fiiieman. 
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FIELD  CROPS.  • 

Report  of  the  agriculturist,  W.  P.  Brooks,  E.  S.  Fulton,  and  E.  F.  Gaskill 
(Massachusetts  8ta.  Rpt.  1906.  pp.  25-60 ) .—The  experiments  here  reported  are 
in  continuation  of  earlier  work  (E.  S.  R.,  18,  p.  226).  This  year  the  experi- 
ments included  308  field  plats,  1.50  closed  plats,  and  286  pots  in  vegetation 
experiments. 

In  1906  corn  was  grown  in  the  experiment  comparing  different  sources  of 
nitrogen.  According  to  the  results  of  this  year  the  materials  ranked  as  follows : 
Barnyard  manure,  nitrate  of  soda,  sulphate  of  ammonia,  and  dried  blood. 
Based  on  the  increase  of  all  the  crops  since  the  beginning  of  the  trials  in  1890 
the  relative  rank  on  a  percentage  basis  was  nitrate  of  soda  100,  barnyard 
manure  8.5.31,  dried  blood  70.06,  and  sulphate  of  ammonia  63.54. 

High-grade  sulphate  of  potash  was  superior  to  muriate  for  soy  beans,  rhubarb, 
raspberries,  blackberries,  potatoes,  and  mixed  hay.  The  muriate  gave  the 
larger  crop  of  asparagus.  In  connection  with  determining  the  relative  value 
of  different  potash  salts  for  field  crops  potatoes  were  grown  this  year  and  the 
salts,  based  on  the  average  of  5  trials  for  each,  ranked  as  follows :  Muriate,  low- 
grade  sulphate,  high-grade  sulphate,  nitrate,  carbonate,  kainit,  and  silicate. 
The  use  of  potash  as  a  fertilizer  seemed  to  reduce  susceptibility  to  early  blight. 

A  heavy  application  of  manure  alone  gave  slightly  larger  yields  of  mixed 
hay  at  the  first  and  second  cuttings  than  a  combination  of  a  smaller  amount  of 
manure  and  potash.  During  the  16  years  this  experiment  has  been  in  progress 
the  average  yields  of  10  crops  of  corn  and  6  of  hay  have  been  greater  on  the 
larger  amount  of  manure  alone  but  not  sufficiently  greater  to  cover  the  extra 
outlay  at  a  cost  of  .$5  per  cord  for  the  manure. 

In  connection  with  the  comparison  of  different  phosphates  mixed  hay  was 
grown.  The  yields  varied  but  little,  showing  that  the  hay  crop  is  much  less 
-dependent  upon  the  quantity  of  available  phosphoric  acid  applied  than  the 
crucifers,  such  as  cabbages  and  turnips,  as  indicated  by  previous  results.  The 
results  of  the  soil  tests  indicated  that  the  hay  crop  requires  a  supply  of  nitrogen 
in  a  highly  available  form.  In  the  test  in  which  barnyard  manure,  wood  ashes, 
and  a  combination  of  fine  ground  bone  and  potash  was  applied  in  rotation  for 
the  production  of  grass,  the  average  yield  of  hay  in  1906  was  4,002  lbs.  per  acre. 
The  average  for  the  14  years  the  test  has  continued  is  6,.389  lbs. 

Winter  application  of  manure  on  a  slope  resulted  in  a  small  loss  of  fertilizer 
value  as  compared  with  spring  application,  but  the  gain  in  crop  was  not  suf- 
ficient to  pay  for  the  extra  cost  in  applying  it  in  the  spring. 

The  use  of  nitrate  of  soda  for  rowen  gave  a  profitable  increase  in  crop  this 
year,  but  the  results  in  the  different  years  the  test  has  continued  show  a  wide 
variation  with  the  amount  of  rainfall  during  the  growing  season. 

In  a  comparison  of  25  varieties  of  potatoes.  Climax,  Chenango  White,  Ham- 
mond Wonderful,  and  Simmon  Model  ranked  first  in  productiveness,  with  yields 
in  excess  of  200  bu.  of  merchantable  tubers  per  acre. 

The  Woburn  field  experiments,  1905  and  1906,  .1.  A.  Voelckeb  {Jour.  Roy. 
Af/r.  .S'oc.  EnuJand,  61  (1906),  pp.  2S2-S 10 ).—Theiie  experiments  have  been 
described  in  earlier  reports,  and  former  results  have  also  been  previously  noted 
(E.   S.   R.,   18,  p.  28). 

In  1905,  in  the  continuous  wheat-growing  experiments,  the  unmanured  plats 
yielded  14.25  bu.  per  acre.  The  highest  yield,  32.45  bu.,  was  secured  on  the  plats 
receiving  barnyard  manure  each  year.  The  largest  crop  obtained  with  commer- 
cial fertilizers  was  26.57  bu.  per  acre.  Ammonia  salts  alone  gave  no  crop 
worth  reaping,  while  the  plat  receiving  2  tons  of  lime  per  acre  in  1897  yielded 
10.2  bu.  per  acre,  or  as  much  as  was  secured  from  the  use  of  nitrate  of  soda 
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alone.  The  nitrate  of  soda  plat  is  undergoing  a  gradual  diminution  in  yield. 
Ammonia  salts  applied  with  mineral  manui-es  gave  a  higher  yield  than  nitrate 
of  soda,  but  when  the  heavier  dressings  of  the  salts  were  used  the  ammonia 
salts  showed  the  same  signs  of  failure  as  they  did  when  applied  alone  and  in 
quantities  furnishing  50  lbs.  of  ammonia  per  acre. 

The  rape  cake  plat  did  not  give  as  good  yield  as  the  barnyard  manure  plat. 
Ten  cvrt.  of  lime  per  acre  gave  a  good  increase  in  yield,  while  5  cwt.  effected  n<» 
change,  and  applications  of  1  and  2  tons  per  acr^  seemed  to  retard  the  cro]). 

In  190(!.  the  rape  calve  plat  yielded  :^4.5  bu.  per  acre,  as  compared  with  Ki.'J 
bu.  for  the  barnyard  manure  plat.  Rust  was  most  marked  on  the  nitrate  of  soda 
plats.  The  unmanured  plat  yielded  11.5  bu.  per  acre,  and  the  plat  receiving 
nitrate  of  soda  with  minerals  produced  35.2  bu.,  the  highest  yield  secured.  The 
plat  receiving  ammonia  salts  and  minerals,  including  10  cwt.  of  lime,  gave  a  yield 
of  34.7  bu.  per  acre.  Ammonia  salts  alone,  in  quantities  fiu'nishing  50  lbs.  of 
ammonia  per  acre,  produced  only  3.5  bu.  i)er  acre,  as  compared  with  2<i.l  bu. 
for  the  plat  receiving  2  tons  of  lime  in  1897.  The  results  of  this  year  also 
indicated  that  the  influence  of  a  dressing  of  2  tons  of  lime  per  acre  will  last 
with  cereals  for  at  least  9  years. 

In  both  years  the  crop  grown  with  nitrate  of  soda  was  characterized  by  a 
large  quantity  of  screenings  and  a  low  bushel  weight.  Rape  cake  and  ammonia 
salts  with  lime  gave  the  best  weight  per  bushel,  lime  seeming  generally  to  be 
beneficial   in  this  respect. 

In  1905,  in  the  barley-growing  tests,  the  unmanured  plat  yielded  19.35  bu. 
per  acre,  while  barnyard  manure  produced  42.G  bu.,  and  a  dressing  of  minerals, 
ammonia  salts,  and  lime  40.6  bu.  Mineral  manures  alone  gave  23.3  bu.  per  acre, 
while  ammonia  salts  alone  gave  no  crop,  and  ammonia  salts  with  lime  but  no 
minerals  23.7  bu.  per  acre.  Nitrate  of  soda  with  minerals  gave  a  yield  of  30  bu., 
while  ammonia  salts  with  minerals  and  lime  gave  40.6  bu.  With  rape  cake,  a 
yield  of  34  bu.  was  secured.  Barnyard  manure  excelled  in  yield  and  quality, 
while  nitrate  of  soda  produced  the  poorest  quality  of  grain. 

In  1906  the  crop  of  barley  was  a  distinctly  heavy  one,  the  unmanured  plat 
yielding  15  bu.,  the  plat  receiving  minerals  alone  18.8  bu.,  barnyard  manure  45.6 
bu.,  rape  cake  45.8  bu.,  nitrate  of  soda  and  minerals  47.5  bu.,  and  ammonia  salts 
with  minerals,  including  lime,  44.3  bu.  per  acre.  Nitrate  of  soda  alone  gave  a 
yield  of  36.3  bu.,  and  a  heavy  dressing  of  this  substance  with  minerals  60.8 
bu.  of  grain  and  42  cwt.  of  straw  per  acre.  In  the  case  of  barley,  the  continuous 
use  of  nitrate  of  soda  has  apparently  not  been  detrimental.  The  plats  receiving 
ammonia  salts  alone,  or  ammonia  salts  and  minerals  without  lime,  gave  practi- 
cally no  crop  at  all,  but  where  5  cwt.  of  lime  were  given,  11.6  bu.,  where  1  ton 
was  used,  3.''>.9  bu.,  and  where  2  tons  were  applied  last  in  1897  to  2  different 
plats,  25.4  bu.  and  44.3  bu.  were  secured.  The  further  use  of  2  tons  of  lime  in 
1905  resulted  in  an  additional  increase  of  13  bu.,  though  no  minerals  had  been 
put  on.  Nitrate  of  soda  reduced  the  quality  slightly  this  season.  The  best 
weights  per  bushel  were  obtained  from  the  barnyard  manure  plat  and  the  plats 
fertilized  with  ammonia  salts  and  minerals,  including  lime. 

In  a  rotation  experiment,  sheep  were  fed  per  acre  12  tons  of  swedes,  4*  cwt. 
of  clover  hay  chaff,  and  920  lbs.  of  decorticated  cotton  cake,  or  the  same  quantity 
of  maize  meal.  The  test  was  conducted  on  4  plats,  on  the  first  of  which  the 
swedes  were  fed  off  with  decorticated  cotton  cake,  on  the  second  with  maize 
meal,  and  on  the  other  2  without  cake  or  corn.  The  first  plat  produced  8  bu. 
more  barley  and  7  cwt.  more  straw  than  the  second  plat,  which  yielded  prac- 
tically as  much  grain  as  plat  3,  but  2  cwt.  more  straw  per  acre. 

In  another  rotation  test,  in  which  kohl-rabi  were  grown  instead  of  swedes, 
the  decorticated  cotton  cake  plat  produced  6.4  bu  more  than  the  check  plats, 
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while  the  maize  meal  plat  produced  0.2  of  a  bushel  less.  After  the  barley  was 
harvested  2  tons  of  lime  were  applied  per  acre  and  the  land  sown  to  white 
mustard  on  June  14,  1906.  The  heaviest  yield  was  secured  on  the  maize  meal 
plat,  but  the  yields  on  3  of  the  plats  did  not  show  very  great  differences. 

A  green  manuring  experiment  was  conducted  on  Lansome  field  in  190.^  and 
1906  with  tares  and  mustard,  treated  with  mineral  manures  and  lime.  The 
tares  in  each  case  gave  the  heaviest  yield,  and  when  plowed  under  added  more 
than  twice  as  much  nitrogen  as  the  mustard.  The  following  season,  however, 
the  best  yields  of  wheat  were  secured  on  the  mustard  plats.  Results  secured  in 
1905  with  different  grades  of  barley  seed  indicated  that  the  selection  of  large 
plump  grains,  or  the  rejection  of  the  smaller  grains,  is  not  necessarily  advisable 
for  seed  purposes. 

Comparative  tests  of  native  and  English  wheat  were  made  in  1905  and  1906, 
with  the  result  that  the  English  wheat.  Square  Head  Master,  in  each  case  gave 
the  higher  yield  of  grain  and  straw.  Canadian  Red  Fife  outranked  the  English 
variety  in  quality,  but  the  much  higher  production  of  the  English  wheat  made 
it  the  more  remunerative.  Soot  used  as  a  top-dressing  for  wheat  was  analyzed 
and  found  to  contain  4.56  per  cent  of  nitrogen.  It  was  applied  at  the  rates  of 
40  and  20  bu.  per  acre.  The  use  of  20  bu.  gave  a  slightly  heavier  yield  than  the 
use  of  1.5  cwt.  of  nitrate  of  soda,  and  even  the  use  of  40  bu.  gave  a  profitable 
increase. 

Fertilizer  experiments  with  potatoes  indicate  that  on  light  land  1  cwt.  per 
acre  of  sulphate  of  potash  is  a  better  dressing  than  4  cwt.  of  kainit.  the  2  sup- 
plying practically  equal  quantities  of  potash.  The  best  total  yield  of  tubei's  was 
secured  where  3  cwt.  of  superphosphate,  1  cwt.  of  sulphate  of  ammonia,  and  1 
cwt.  of  sulphate  of  potash  were  used. 

The  results  of  fertilizer  experiments -with  mangels  in  1905  and  1906  show  con- 
siderable gains  from  the  use  of  top-dressings  with  nitrate  of  soda  and  salt  over 
bai-nyard  manure  alone.  The  use  of  2  cwt.  of  nitrate  of  soda  per  acre  gave  a 
smaller  crop  than  the  use  of  1  cwt.  The  best  return  in  each  year  was  obtained 
with  t!ie  mixture  of  1  cwt.  of  nitrate  of  soda  and  1  cwt.  of  salt,  and  the  next 
best  from  using  1  cwt.  of  soda  alone.  It  was  also  found  that  mangels  taken  up 
at  the  usual  time,  about  October  10,  gave  a  smaller  yield  than  mangels  allowe<l 
to  remain  in  the  ground  until  the  first  frost,  which  this  season  was  on  November 
12.  The  chemical  conq)()sition  of  the  2  lots  of  roots  did  not.  show  very  great 
differences. 

The  best  fertilizier  applications  for  alfalfa  in  1905  and  1906,  the  fourth  and 
fifth  .years  of  the  test,  were  4  cwt.  each  of  superphosphate,  bone  dust,  and  sul- 
phate of  potash,  sui)plemented  b.v  2  cwt.  of  nitrate  of  soda  or  sulphate  of 
ammonia.  A  test  of  Provence,  South  American,  and  Canadian  alfalfa  seed  re- 
sulted in  favor  of  the  Canadian.  Of  different  varieties  of  clover  tested,  English 
late-flowering  red  gave  the  largest  first  cutting,  while  the  second  cutting  was 
very  small.  The  highest  yield  was  obtained  from  the  English  red.  although 
Chilean,  Canadian  red,  and  Canadian  mannuoth  red  gave  yields  almost  as  good. 
Silesian  clover  gave  much  the  lowest  yield. 

Diversified  farming  under  the  plantation  system,  D.  A.  Bbodie  and  C.  K. 
McClelland  {U.  8.  Dept.  Agr.,  Fanners'  Bill.  299,  pp.  14)- — The  need  of  crop 
diversification  is  discussed  and  an  experiment  in  diversified  fai-ming  is  described. 
Tenants  on  the  Rosalie  plantation  at  Moreland,  La.,  were  induced  to  set  aside 
for  the  experiment  nearly  2  acres  of  land,  on  which  were  ijlanted  potatoes,  water- 
melons, sweet  corn,  and  cabbage.  Poor  seed  and  dry  weather  were  most  unfa- 
vorable to  the  corn  and  cabbage  crops.  Excluding  one  failure  the  net  profits 
per  acre  with  potatoes  varied  from  $10.58  to  $61.49.  The  yields  varied  from 
about  8  to  107  bu.  per  acre,  averaging  61§  bu.     The  potatoes  were  dQg  May  21 
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and  22  and  sold  at  90  cts.  per  bushel.  "  In  addition  to  this  crop  of  potatoes 
with  profits  of  over  $30  per  acre  it  would  have  been  possible  to  have  grown  after- 
wards a  good  crop  of  Mexican  June  corn  or  cowpeas,  or  other  crops  upon  this 
same  land  and  to  have  followed  these  by  some  winter  crop." 

The  watermelon  yields  varied  from  0  to  600  melons  per  acre,  or  about  300  per 
acre  for  the  15  productive  plats  recorded.  The  financial  results  varied  from  a 
loss  of  $4.54  on  half  an  acre  to  a  gain  of  $85.83  per  acre,  with  an  average  profit 
of  $25.41. 

The  results  of  this  first  year's  work  lead  to  the  conclusion  that  it  is  possible 
to  establish  a  system  of  diversification  of  advantage  to  the  tenant  and  the 
planter. 

A  successful  dairy  farm,  L.  G.  Dodge  (U.  f^.  Dept.  Agr.,  Bur.  Plant  Indus. 
Bui.  102.  pp.  19-23.  pi.  1). — The  system  of  management  on  this  farm  was  studied 
and  is  reported  in  this  bulletin.  The  different  points  discussed  are  the  rotation 
followed,  the  harvesting  of  the  hay,  feed  for  cows  and  calves,  butter  production, 
poultry  production,  and  the  results  achieved.  Half  the  land  of  this  farm  is  in 
permanent  pasture  and  the  rest  nearlj^  all  permanent  meadow.  A  few  acres  of 
meadow  are  broken  up  each  year  and  sown  to  peas  and  oats  with  grasses  and 
clovers,  or  planted  to  corn  for  soiling  which  is  to  be  followed  by  peas  and  oats, 
grasses  and  clovers.  The  object  of  the  bulletin  is  to  explain  a  method  of  n^an- 
aging  permanent  grass  land  to  maintain  its  productivity. 

Planning  a  cropping  system,  W.  J.  Spillman  (U.  8.  Dept.  Agr..  Bur.  Plant 
Indus.  Bui.  102.  pp.  25-31.  flgs.  2).-— The  value  of  a  definite  cropping  system  for 
farms  is  discussed,  and  the  farm  selected  to  illustrate  the  methods  used  for  this 
purpose  is  described. 

In  studying  the  requirements  of  this  particular  farm,  it  was  found  that  17.03 
acres  of  corn,  45  of  hay,  40  of  pasture,  and  0.52  of  rape,  or  a  total  of  102.55 
acres,  would  furnish  the  proper  amounts  of  forage  for  the  stock.  The  farm  in 
question  contains  103  acres  of  arable  land  and  11.77  acres  of  woodland  pasture. 
It  is  pointed  out  that  25  acres  of  pasture  for  cows  and  5  acres  of  clover  pasture 
for  hogs  are  required.  The  woodland  pasture  is  considered  as  sufticient  for  the 
young  stock  raised  on  the  farm. 

A  consideration  of  the  conditions  specified  led  to  the  adoption  of  one  3-year 
rotation  as  follows :  First  year,  7  acres  of  corn  and  18  acres  of  peas  and  oats ; 
second  year,  timothy  and  clover ;  third  year,  timothy  and  clover.  A  second 
.3-year  rotation  was  arranged  as  follows :  First  year,  corn  in  which  clover  is 
sown  in  the  last  cultivation  :  second  year,  clover ;  third  year,  peas  and  oats  for 
hay,  followed  by  rape  sown  in  midsummer.  A  2-year  rotation  was  also  laid  out 
for  two  5-acre  fields  of  corn  followed  by  fall-sown  rye  the  first  year,  and  rye 
followed  by  soy  beans  the  second  year. 

The  first  3-year  rotation  provides  for  the  25  acres  of  cow  pastui'e,  the  second 
for  the  5  acres  of  clover  pasture  for  hogs. 

The  application  of  vegetative  propagation  to  leguminous  forage  plants, 
J.  M.  Westgate  and  G.  W.  Oliver  {U.  8.  Dept.  Agr.,  Bur.  Plant  Indus.  Bui.  102, 
pp.  33-37,  pis.  3). — This  bulletin  describes  a  method  of  propagating  forage 
plants  by  means  of  cuttings,  which  was  worlved  out  chiefly  in  connection  with 
Mcdicago  sativa  and  Trifolium  pratense.  Melilotus  offlcinalis,  M.  alba,  and 
Trifoliitni  repens  have  been  also  successfully  propagated  in  this  manner. 

The  method  as  here  described  applies  specifically  to  alfalfa,  and  slight  modi- 
fications may  be  necessary  to  apply  it  to  other  species.  It  is  stated  that  at 
least  95  per  cent  of  alfalfa  cuttings  became  well-rooted  in  pots.  Where  it  was 
necessary  to  transfer  the  plants  to  cold  frames  in  midwinter  the  loss  was  as 
high  as  10  per  cent,  owing  to  the  sudden  change  of  temperature.  "  No  losses 
resulted  on  one  occasion  in  the  transfer  of  1,800  plants  to  the  permanent  nursery 
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rows  5  miles  distant.     The  tops  were  cut  back  to  6  inches  in  height  before  being 
removed  from  the  pots  in  the  cold  frames." 

The  application  of  the  method  to  practical  plant-breeding  problems  is  dis- 
cussed, and  a  list  of  self-sterile  and  self-fertile  leguminous  plants  is  given  in 
this  connection. 

Some  important  grasses  and  forage  plants  for  the  gulf  coast  region,  S.  M. 
Tbacy  (V.  8.  Dept.  Agr.,  Farmers'  Bui.  300,  pp.  15,  figs.  5). — Brief  discussions 
on  the  value  and  requirements  of  Mexican  clover  ( Richardson ia  scabra),  beg- 
garweed  (Desmodimn  tortuosum),  velvet  beans  {Mucuna  utilis),  guinea  grass 
(Pamcum  maximum),  and  Para  grass  (P.  molle)  are  presented. 

Notes  on  agave  and  furcraea  in  India,  J.  R.  Deummond  and  D.  Prain  {Dir. 
Land  Rec.  and  Agr.  Bengal,  Bui.  S,  1905,  pp.  195). — Descriptions  are  given  of 
the  genus  Furcrjea  and  of  the  section  euagave  of  the  genus  Agave,  together 
with  those  of  species  naturalized  in  India  or  cultivated  for  their  fiber.  A  Ivey 
to  the  species  of  euagave  is  given,  and  the  more  important  publications  bearing 
on  the  subject,  in  addition  to  those  mentioned  in  the  text,  are  listed.  The  book 
also  contains  a  glossary  of  local  and  commercial  terms  referring  to  the  Agaveaj 
and  certain  other  fiber  plants,  or  to  their  products. 

Alfalfa  culture  in  Grand  Isle  County,  L.  R.  Jone^  and  H.  A.  Edson  {Ver- 
mont Sta.  Rpt.  1906,  pp.  269-218). — This  article  is  a  general  discussion  of  alfalfa 
growing  in  Grand  Isle  County,  with  a  tabulated  summary  of  some  of  the  results 
secured.  The  average  total  yield  per  acre  ranged  from  21  to  6  tons.  The 
methods  of  culture  indorsed  Include  thorough  preparation  of  the  soil,  early 
seeding  with  grain,  preferably  oats,  the  use  of  20  lbs.  of  seed  per  acre,  a  light 
annual  top-dressing  with  commercial  fertilizer,  and  the  use  of  land  free  from 
weeds,  especially  quack  grass  and  dodder. 

On  proper  soil  the  crop  had  fair  success  and  all  the  growers  interested  pro- 
nounced it  profitable,  particularly  on  certain  kinds  of  soil.  Gravelly  or  slaty 
clay  loams  with  good  natural  uuderdrainage  and  gently  sloping  to  provide  sur- 
face drainage  gave  the  best  results. 

The  valuation  of  brewing  barley  in  its  relation  to  agriculture  and  bre\7- 
ery  use  and  with  special  reference  to  nitrogen  content,  R.  Wahl  {Amer. 
Breuers'  Rer.,  21  (1907),  No.  6,  pp.  27Jf-27S). — This  paper  was  presented  at 
the  International  Agricultural  Congress.  Vienna,  1907.  The  author  discusses 
European  standards  as  not  applicable  to  American  barley,  the  I'elative  high 
albumen  content  of  the  most  valued  American  barleys,  the  barleys  produced  in 
various  sections  of  our  country,  and  the  albumen  content  of  barley  and  the 
enzymatic  energy  of  malts. 

A  consideration  of  these  different  points  leads  the  author  to  propose  a  system 
of  valuation  for  the  barleys  produced  in  this  country.  He  claims  that  they 
should  be  divided  into  3  classes  with  reference  to  brewing  quality,  variety,  and 
zone  of  culture.  In  the  first  and  highest  class  he  would  place  the  6-rowed 
barleys  with  an  albumen  content  of  fi'om  10.5  to  14  per  cent,  medium  size  and 
weight  of  berry,  and  medium  thickness  of  husks,  and  derived  from  the  Man- 
shury  barley  introduced  into  Wisconsin  and  grown  principally  in  Iowa,  Mich) 
gan,  South  Dakota,  Wisconsin,  partly  in  New  York,  Ohio,  and  Colorado,  and 
also  in  Quebec  and  Ontario  in  Canada.  In  the  second  class  he  would  include 
6-rowed  barleys  relatively  low  in  albumen  content,  with  a  percentage  below 
10.5,  the  grains  being  of  large  size  and  weight,  the  husks  thick,  derived  from 
Bay  brewing  barley,  said  to  be  indigenous  to  Califoniia,  and  from  Utah  White 
Club,  and  grown  principally  in  California,  Oregon,  Washington,  Idaho,  Utah, 
Colorado,  and  North  Dakota.  The  third  class  would  contain  2-rowed  barleys 
with  au  albumen  content  below  11.5  per  cent,  the  berry  of  large  size  and  weight, 
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thin  husks,  derived  from  Chevalier,  Hanna,  or  other  European  types,  and  grown 
principally  in  Montana,  Idaho,  Colorado,  and  California. 

The  statement  is  made  that  only  6-rovved  barleys  of  the  Manshury  related 
varieties  can  be  considered  as  first  class  for  the  preparation  of  chill-proof  beers, 
especially  pasteurized  bottle  beers,  and  that  the  extipaet  yield  from  fine  grist 
under  laboratory  conditions  from  malts  made  from  such  barleys  often  reaches 
72  to  75  per  cent  of  the  dry  matter. 

Owing  to  the  great  differences  in  American  barleys  the  author  believes  that  of 
the  different  factors  in  the  valuation  of  European  barleys  only  the  following 
are  adaptable  to  the  American  crop:  Siftiugs  on  shaking  screens  of  a  certain 
.'-ize  mesh,  albumen  content,  and  thickness  or  quantity  of  husk. 

The  influence  of  distance  between  plants  on  the  quantity  and  quality  of 
fodder  beets,  G.  Fkolich  (Illiis.  Lamlw.  Ztci..  21  (1907-),  No.  30,  pp.  213,  21Jt).— 
Experiments  were  conducted  in  which  fodder  beets  were  grown  at  different 
distances.  The  yields  secured,  together  with  the  composition  of  the  product, 
were  determined.  The  variety  grown  in  these  tests  was  the  Friedrichswerth 
fodder  beet,  and  the  results  were  most  satisfactory  from  rows  14  in.  apart,  with 
the  plants  9  in.  apart  in  the  row. 

The  relation  of  leaf  production  to  yield  of  sugar  was  studied,  and  it  was 
found  that  a  leaf  production  o'f  100  gm.,  in  the  case  of  the  Friedrichswerth 
beet,  at  harvest  time  corresponds  to  a  sugar  production  of  44  gm. 

Corn-breeding  work  at  the  experiment  stations,  J.  I.  Schulte  ([/.  »S'.  Dept. 
Agr.  Yearbook  1906,  pp.  219-294). — A  summary  of  the  more  important  corn- 
breeding  work  carried  on  by  the  experiment  stations  in  this  country. 

Cotton  production,  1906  {Bur.  of  the  Census  [U.  »S'.]  Bui.  16,  pp.  6S,  maps 
12). — This  bulletin  is  a  report  on  the  production  of  cotton  in  1906,  with  com- 
parative statistics  from  1902  to  1905,  and  data  regarding  cotton  growing  in 
foreign  countries.  Including  linters  and  counting  round  as  half  bales,  the  crop 
of  1906  amounted  to  13,305,265  bales,  as  compared  with  10,725,002  for  1905  and 
13,697,310  for  1904. 

In  1906  the  Sea  Island  crop  consisted  of  57,5.50  bales,  being  the  smallest  i)ro- 
duced  since  1892  when  45,418  bales  were  secured.  The  cultivation  of  Sea  Island 
cotton  in  this  country,  according  to  ginners'  returns,  is  confined  at  present  to 
selected  poi-tions  of  14  counties  in  Florida,  24  in  Georgia,  and  4  in  South 
Carolina. 

The  statistics  presented  in  tabular  form  include  data  with  reference  to  pro- 
duction by  States  and  counties,  the  number  of  ginneries  operated  in  1906,  and 
the  production,  consumption,  exports  and  imports  of  the  United  States  from 
1790  to  1906,  and  the  quantity  and  value  of  exports  of  cotton  seed  and  its 
I)roducts  from  1870  to  1906,  inclusive.  It  is  shown  that  about  one-fourth  of  our 
production  of  cotton-seed  oil  is  exported,  mainly  to  the  Netherlands,  France.  Ger- 
many, and  Austria,  and  that  nearly  one-third  of  the  cake  and  meal  annually 
niamifactured  in  this  country  is  exported,  principally  to  Denmark  and  Germany. 

The  history  of  the  cowpea  and  its  introduction  into  America,  W.  F.  Wight 
(f/.  .S'.  Dept.  Agr.,  Bur.  Plant  Indus.  Bui.  102,  pp.  Jf3-59,  pis.  3).— This  bulletin 
is  a  brief  history  of  the  introduction  of  the  cowpea  (Vigna  nngulculata)  into 
-America,  i)resented  with  the  purpose  to  establish  as  nearly  as  possible  the  time 
of  its  introduction  and  to  ascertain  the  region  to  which  it  is  native.  No  evidence 
was  found  that  T.  umniieulata  was  one  of  the  native  beans  of  America,  but 
it  appears  to  have  been  first  introduced  into  Jamaica  at  some  time  between 
1672  and  1687  and  to  have  reached  the  southern  United  States  later  than  this 
but  before  1737.  Its  use  apparently  extended  gradually  northward  until  it 
reached  the  Potomac  about  1790  or  1795. 
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With  reference  to  the  2  species  T'.  unguiculata  and  V.  catjang,  the  author 
states  that  "  it  may  be  concluded  from  the  facts  so  far  known  regarding  these 
species  that  both  T.  unguiculata  and  V.  catjang  originally  came  from  a  I'egion 
including  and  extending  from  India  to  Persia  and  the  southern  part  of  the 
Trans-Caspian  district,  and  that  the  Persians  called  one  or  both  of  them  by  the 
name  '  lubia '  and  applied  that  name  to  T'.  ungidculata  in  northwest  India  after 
their  conquest  of  that  region.  The  cultivation  of  V.  unguiculata  extended  to 
China  at  a  very  early  date,  but  the  distribution  of  at  least  one  of  the  species 
with  the  name  '  lubia  "  had  extended  from  the  region  of  its  origin  at  the  begin- 
ning of  the  Christian  era  to  Arabia  and  Asia  Minor  and  had  reached  some  of  the 
Mediterranean  countries  of  Europe  at  about  the  same  time,  but  did  not  become 
known  in  central  Europe  until  the  middle  of  the  sixteenth  century." 

The  panicle  as  a  factor  in  breeding  oats  and  in  the  identification  of  varie- 
ties, C.  Fruwirth  {FiihUng's  Landic.  Ztg.,  36  (1907),  No.  9,  pp.  289-301). — This 
article  describes  the  various  forms  of  oat  panicles  and  discusses  the  different 
characters  peculiar  to  each  as  observed  by  the  author  and  other  investigators. 

The  author  found  from  studying  individual  panicles  that  the  upper  spikelets 
produced  more  grains  than  the  lower  ones,  and  that  the  number  of  abortive 
spikelets  and  l)lossoms  is  greatest  in  the  lower  portion  of  the  panicle  and  de- 
creases as  the  spikelets  are  located  nearer  the  top.  • 

The  author  also  observed  variations  in  the  hairiness  at  the  base  of  the  kernels. 
In  some  varieties  the  hairs  were  long  and  numerous,  in  others  long  but  few,  in 
some  short,  varying  from  numerous  to  few,  and  in  others  short  and  very  few. 

The  proportion  by  weight  of  the  hulls  was  studied  and  it  was  found  that  a 
comparison  can  be  made  only  when  one  form  of  kernels  is  considered.  It  is 
pointed  out,  for  instance,  that  if  the  proixtrtion  of  hulls  is  to  be  taken  as  a  factor 
in  plant  selection  for  breeding  purposes,  the  grains  should  all  be  taken  from 
corresponding  portions  of  the  panicles. 

►  .  It  was  further  observed  that  in  addition  to  the  spreading  panicle  and  side- 
oats  forms,  a  form  may  appear  in  which  all  the  spikelets  extend  in  the  same 
direction,  but  which  is,  nevertheless,  readily  distinguishable  from  the  true  side- 
oats  form.  The  absolute  weight  of  the  hull,  as  well  as  of  the  naked  kernels, 
was  found  to  increase  from  the  lower  to  the  upper  part  of  the  panicle.  The 
double  grains  showed  the  highest  percentage  of  hull,  being  followed  in  the 
order  mentioned  by  outer  kernels,  single  grains,  and  those  produced  toward 
the  interior  portion  of  the  head. 

It  is  advised  that  in  breeding  pure  botanical  forms  the  character  of  the 
spreading  panicle  and  the  hairiness  of  the  outer  kernels  be  considered.  In  the 
determination  of  the  average  weight  of  the  grains  or  the  hulls  of  a  selected  plant 
it  is  thought  best  to  use  only  the  outer  kernels  taken  from  the  same  relative 
position  in  the  panicle.  For  crossing  purposes  it  is  advised  to  select  the  outer 
blossoms  of  spikelets  in  the  upper  whorls,  as  these  are  most  likely  to  produce 
grains. 

Pisum  maritimum,  G.  Becker  (Fiihling's  Landic.  Ztg.,  50  (1907),  Xo.  9,  pp. 
325-328). — A  description  of  this  plant  is  given,  and  the  results  of  a  few  pot 
culture  tests  are  reported.  These  experiments  were  conducted  with  the  view 
of  determining  the  value  of  this  plant  for  cultural  purposes.  One  of  the  plants 
attained  a  height  of  SO  cm.  The  root  nodules  located  on  the  fine  branch  roots 
are  egg  shaped.     The  plants  were  not  free  from  insect  attacks. 

Culture  tests  under  humid  conditions  of  the  violet  variety  of  Solanum 
commersoni  and  Giant  Blue  and  Richter  Imperator  potatoes,  P.  Vincey 
(Jour.  Hoc.  Xat.  Hort.  France.  //.  set:.  8  (1907),  Feb.,  pp.  92-97). — The  author 
concludes  from  the  results  secured  that  the  violet  strain  of  Solanum  connnersoni 
is  particularly  valuable  for  sewage  farms  on  very  permeable  soils,  which  are 
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alternately  wet  and  dry,  according  to  the  sewage  receivM,  hut  which  contain 
quantities  of  plant  food  far  heyond  the  necessities  of  the  plant.  For  general 
agricultural  purposes  this  variety  is  valuable  on  account  of  its  resistance  to 
mildew  and  its  yield  in  starch.  It  is  believed  that  this  violet  variety  of  ;S'. 
conimcrsoni  is  not  identical  with  the  Giant  Blue  potato,  as  is  supposed  by  certain 
investigators. 

Methods  of  reducing  the  cost  of  producing-  beet  sugar,  C.  O.  Townsend 
(  I  .  ,s'.  J)('i)t.  Agr.  Yearbook  1906,  pp.  265-278,  pis.  2.  fif/.  1). — In  the  discussion 
of  the  subject  the  author  suggests  the  following  as  means  by  which  the  cost  of 
beet-sugar  production  may  be  reduced :  Increasing  the  tonnage  withovit  increas- 
ing cost  of  production,  improving  the  quality  of  the  beets  without  additional 
expense,  improving  the  beet  in  size  and  quality  or  both  at  additional  expense, 
but  in  such  ratio  thai,  the  gain  is  greater  than  the  outlay,  providing  a  suffi- 
cient quantity  of  suitable  labor  at  the  proper  time  so  that  the  beets  may  be 
kept  growing  without  interruption,  modifying  the  beet  seed  so  as  to  render  thin- 
ning mniecessary,  modifying  the  beet  so  that  siloing  for  the  factory  will  not  be 
required,  devising  machinery  that  will  do  away  with  hand  labor,  improving 
farming  methods  and  operations  to  reduce  labor  requirements,  and  improving 
wagon  roads  and  railroad  facilities. 

New  tobacco  varieties,  A.  D,  Shamel  (C/.  8.  Dept.  Agr.  Yearbook  1906,  pp. 
3S7~JfOJi,  pis.  Jf,  figs.  .)). — This  article  describes  4  varieties  of  cigar-wrapper 
tobacco  produced  by  the  avithor  in  the  tobacco  breeding  experiments  of  this 
Department,  and  discusses  the  necessity  of  breeding  experiments,  methods  of 
breeding,  testing  new  varieties,  and  the  preservation  of  type. 

The  4  varieties  described  are  Uncle  Sam  Sumatra,  Hazlewood  Cuban,  Brewer 
Hybrid,  and  Cooley  Hybrid  tobacco.  Uncle  Sam  Sumatra  is  a  selection  from  a 
crop  grown  under  cloth  shade  by  M.  L.  Floyd  in  Connecticut  in  190.3,  and  Hazle- 
wood Cuban  from  a  crop  grown  under  cloth  shade  from  imported  Cuban  seed 
in  the  Connecticut  Valley  the  same  year.  Of  the  type  of  Uncle  Sam  Sumatra 
only  28  plants  were  found  in  a  field  of  about  40  acres  containing  about  50,000 
plants.  Pure  seed  of  27  of  these  plants  was  planted  in  1904  and  the  progeny 
of  every  parent  plant  as  grown  in  the  test  rows  came  uniformly  true  to  type. 
Tests  of  the  pi'ogeny  of  individual  plants  were  continued  in  1904  and  1905,  and 
'•  the  results  of  these  and  other  tests  have  proved  beyond  a  doubt  the  value  of 
this  variety  for  growing  commercially,  together  with  the  fact  that  the  seed 
con)es  true  to  type  year  after  year  when  saved  under  bag."  The  plants  reach  an 
average  height  of  about  8  ft.  at  the  time  of  maturity  and  bear  an  average  of 
about  20  leaves  before  topping.  The  cured  leaves  average  about  16  in.  in  width 
by  20  in.  in  length,  and  are  especially  adapted  for  eoouomical  cigar-wrapper  cut- 
ting. The  veins  are  small  and  fine  and  regularly  arranged,  and  the  burn  is 
excellent. 

In  1903,  5  distinct  general  types  of  tobacco  were  found  in  the  crops  grown  from 
Cuban  seed  and  .340  i)lants  of  these  types  were  kept  for  seed  pi'oduction.  this 
seed  being  saved  under  bag.  One  of  these  types.  No.  1.3,  was  especially  desirable 
from  a  practical  standpoint,  and  .32  typical  plants  were  found  after  a  careful 
examination  of  about  48  acres  grown  under  shade.  The  seed  of  these  plants,  free 
from  cross-fertilization,  was  saved  and  tested  the  following  year.  The  trans- 
mitting power  of  the  parent  plants  of  the  type  was  very  marked,  and  the  results 
of  these  and  later  tests  wei'e  so  satisfactory  that  limited  quantities  of  seed  of 
the  type  were  distributed  under  the  varietal  name  of  Hazlewood  Cuban  for  use 
in  1906.  The  plants  of  this  variety  under  shade  reach  a  height  of  about  7*  ft. 
at  the  time  of  maturity.  The  leaves  have  a  partially  erect  habit  of  growth, 
the  seed  production  is  comparatively  small,  and  the  time  of  maturity  very  early. 
The  average  number  of  leaves  per  plant  is  about  21  after  topping,  and  the  yield 
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may  reach,  under  favorable  conditions,  1,400  lbs.  of  cured  tobacco  to  the  acre. 
The  percentage  of  the  best  grades  of  tobacco  in  the  crops  grown  has  been  high. 
The  leaves  are  about  18  in.  long  and  15  in.  wide  and  of  a  round  shape,  adapted  to 
economical  cigar-wrapper  cutting.  The  grain  in  the  leaves  is  evenly  distributed 
from  the  tip  to  the  base ;  the  veins  are  small  and  fine ;  the  burn  excellent,  leav- 
ing a  white  to  gray  colored  ash,  and  the  tobacco  has  sufficient  body  and  stretc-h 
so  that  when  wrapped  on  cigars  it  stands  handling  without  injury. 

The  Brewer  Hybrid  and  Cooley  Hybrid  tobacco  have  lieen  jireviously  described 
(E.  S.  R..  LS,  p.  ^r,). 

The  effect  of  climatic  conditions  on  the  composition  of  durum  wheat, 
J.  A.  LeClerc  (f'.  <S'.  Dej)t.  Ayr.  Yearbook  1906,  pp.  199-212,  pis.  2).— The  value 
of  durum  wheat  as  a  source  of  human  food  is  discussed  and  the  factors  which 
influence  the  quality  of  the  grain  are  noted.  Cooperative  work  on  this  subject 
has  been  in  progress  for  2  years,  and  the  comparison  in  this  article  is  limited  to 
Kubauka,  a  Russian  or  northern  wheat,  and  Pelissier  and  Marouani,  Meditei'- 
ranean  wheats  from  Algeria,  these  being  the  varieties  grown  in  many  different 
localities  during  this'time. 

The  analytical  results  of  wheat  grown  in  arid  and  humid  regions  in  1903  show 
a  difference  of  0.57  per  cent  of  nitrogen  in  favor  of  wheat  grown  in  the  drier 
localities.  The  percentage  of  ash  and  of  phosphoric  acid  was  influenced  but 
little,  while  the  weight  per  thousand  grains  was  generally  considerably  higher 
in  wheat  from  the  humid  and  irrigated  regions.  It  was  further  observed  that 
the  arid  and  semiarid  regions  produced  the  largest  percentage  of  flinty  gi'ains. 

In  1904  Kubanka  wheat  was  grown  in  7  localities  with  15  in.  or  less  of  rain- 
fall, and  in  G  localities  with  more  than  15  in.  of  rainfall  or  having  irrigation. 
The  grain  from  the  drier  regions  contained  0.47  per  cent  more  nitrogen  than 
the  grain  produced  under  the  more  humid  conditions.  In  other  work  done  in 
14  different  localities  in  the  Western  States  wheat  from  7  of  the  places  where 
irrigation  was  practiced  contained  on  an  aA'erage  12.1  per  cent  of  protein  and 
wheat  from  the  remaining  7  places  without  irrigation  contained  15.4  per  cent. 

A  comparison  of  irrigated  and  nonirrigated  durum  wheats  grown  in  Mexico 
showed  that  the  irrigated  wheat  contained  11.1  per  cent  of  protein  and  20  per 
cent  of  flinty  grains,  and  the  nonirrigated  wheat  17.7  per  cent  of  protein  and 
100  per  cent  of  flinty  grains.  The  seed  from  which  this  wheat  was  grown  had  a 
protein  content  of  12.3  per  cent,  100  per  cent  of  flinty  gr>ains,  and  a  weight  of 
38.8  gin.  per  thousand  grains.  The  weight  per  thousand  grains  of  the  irrigated 
and  nonirrigated  samples  was  29.4  and  29.2  gm.,  respectively. 

A  number  of  samples  of  Kubanka  wheat  were  grown  in  Idaho  and  Colorado 
under  dry-land  farming  and  under  irrigation.  The  dry-land  samples  contained 
on  an  average  2.75  per  cent  of  nitrogen,  2.12  per  cent  of  ash,  and  1.07  per  cent 
of  phosphoric  acid.  The  weight  per  thousand  grains  was  30.3  gm..  the  weight 
per  bushel  00.9  lbs.,  and  the  percentage  of  flinty  grains  98.  The  samples  pro-, 
duced  under  irrigation  showed  an  average  content  of  2.02  per  cent  of  nitrogen, 
2.11  per  cent  of  ash,  and  1.03  per  cent  of  phosphoric  acid,  together  with  a  weight 
per  thousand  grains  of  36.6  gm.,  a  weight  per  bushel  of  62.7  lbs.,  and  55  per 
cent  of  flinty  grains. 

The  effect  of  long  and  short  periods  of  growth  on  nitrogen  content  and  weight 
was  also  studied.  The  growing  period  of  the  samples  under  observation  varied 
from  71  days  in  Oklahoma  to  254  days  in  Washington,  where  the  sample  was 
grown  as  a  winter  variety.  The  difference  in  the  average  results  between  the 
short  and  long  growing  periods  was  0.35  per  cent  of  nitrogen,  or  2.1  per  cent  of 
protein,  the  larger  percentage  of  nitrogen  being,  as  a  rule,  associated  with  the 
shorter  growing  period.  It  is  pointed  out  that  at  North  Enid,  Okla.,  with  71 
days  as  the  growing  period  and  64°  as  the  average  temperature  of  that  period, 
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4,544  heat  units  were  necessary  to  mature  the  crop,  while  at  Idalla,  Colo.,  157 
days,  with  an  average  temperature  of  58°,  or  9,106  units,  were  required. 

In  studying  the  efifect  of  the  time  and  manner  of  harvesting,  it  was  observed 
that  when  only  the  heads  are  harvested  early  the  grain  is  small  and  shriveled 
and  when  harvested  late  the  grain  is  plump.  It  was  found  that  the  percentage 
of  nitrogen  and  protein  was  practically  the  same  in  every  sample  whether 
harvested  early  or  late,  heads  separate  or  the  whole  plant,  and  whether  the 
samples  were  pi'otected  or  exposed.  In  the  weight  per  thousand  grains  the 
samples  harvested  late  weighed  from  7  to  10  gm.  more  than  those  harvested 
early.  It  was  also  shown  that  the  weight  per  thousand  grains  where  the  heads 
only  were  harvested  early  was  26.3  gm.  and  where  the  whole  plant  was 
harvested  at  the  same  time  28.9  gm. 

Several  hundred  analyses  made  by  the  Bureau  of  Chemistry  of  American 
spring  and  winter  wheat  grown  in  differeiat  States  show  an  average  protein 
content  of  12.2  per  cent,  as  compared  with  14.7  per  cent  for  over  100  samples  of 
durum  wheat  analyzed  by  the  author. 

HORTICULTURE. 

Tests  of  the  vitality  of  vegetable  seeds,  E.  H.  Jenkins  {Gonnecticnt  State 
Sta.  Rpt.  lOniy.  pt.  6.  pp.  3.95-5.97). — During  the  seasons  of  1905  and  1906,  71.3 
samples  of  field  and  garden  seeds  were  tested  relative  to  their  sprouting  capa- 
city, the  work  being  done  by  V.  L.  Churchill.  A  brief  tabulated  simnnary  is 
given  of  the  results  of  these  tests. 

Data  are  given  with  regard  to  the  average  sprouting  capacity  of  Connecticut- 
grown  onion  seed  tested  in  1880  and  each  year  from  1894  to  1906,  inclusive. 
The  average  sprouting  capacity  for  13  consecutive  years  was  77.7  per  cent.  A 
comparative  test  was  made  of  the  sprouting  capacity  of  the  following  varieties : 
Yellow.  Red.  and  White  Globe,  White  Portugal,  and  Wethersfield  Red.  Red 
Globe  gave  the  highest  results  with  a  sprouting  capacity  of  80.2  per  cent,  the 
average  for  the  5  varieties  being  about  76  per  cent. 

Since  1896  the  station  has  made  a  test  of  1,084  samples  of  onion  seed.  In  the 
tabulated  results  the  vitality  of  Connecticut-grown  seed  is  compared  with  Cali- 
fornia-grown seed,  the  seed  tested  including  seed  of  different  ages  from  that 
stated  to  be  less  than  one  year  to  that  stated  to  be  between  3  and  4  years  old. 
The  California  seed  gave  the  best  results  except  with  the  seed  between  3  and 
4  years  old.  Onion  seed  1  year  old  is  usually  found  to  have  a  much  lower 
sprouting  capacity  than  new  seed,  although  seed  from  a  good  crop  1  year  old 
sometimes  germinates  quite  as  well  as  new  seed  from  an  inferior  crop. 

A  table  is  also  given  showing  the  avei*hge,  maximum,  and  minimum  vitality 
found  in  tests  of  Connecticut-grown  sweet  corn  less  than  1  year  old  during 
the  years  1904,  1905,  and  1906. 

The  use  of  anesthetics  in  the  forcing  of  plants,  W.  Stuakt  {Vermont  Sta. 
Rpt.  1906,  pp.  219-293,  figs.  2). — General  consideration  is  given  to  the  impor- 
tance of  anesthetics  in  the  forcing  of  plants  and  the  results  secured  by  Euro- 
pean investigators  along  this  line.  The  use  of  anesthetics  at  the  present  time 
is  said  to  l)e  confined  almost  wholly  to  flowering  shrubs,  such  as  lilacs,  vibur- 
nums, deutzias,  spireas,  azaleas,  etc.  During  the  season  of  1903—4  the  autlior 
commenced  some  experiuKjnts  to  determine  the  value  of  ether  in  the  foi'cing  of 
rhubarb,  the  results  of  which  have  been  previously  noted  (E.  S.  R.,  17,  p.  249). 
Further  experiments  were  conducted  with  a  view  to  determining  whether 
etherized  plants  might  not  be  forced  without  the  intervention  of  frost.  The 
results  are  here  given  of  the  work  conducted  during  the  season  of  1905-6. 
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The  experimental  plants  were  dug  early  in  October,  stored  in  well-protected 
frames,  and  treated  at  different  intervals  as  follows:  October  30  to  November  1, 
November  -1—6,  December  4-6,  January  -!—(>.  January  20-22,  and  February  13-15. 
In  the  first  2  trials  8  clumps  were  selected  and  divided  into  2  eciual  lots,  one 
of  which  was  etherized,  but  with  no  effect.  In  the  remaining  trials  the  same 
number  of  clumps  was  used,  these  being  divided  into  4  equal  lots,  two  of  which 
were  frozen  and  one  lot  each  of  the  frozen  and  unfrozen  clumps  etherized.  The 
data  obtained  from  these  trials  are  tabulated  and  show  in  all  cases  a  larger  total 
yield  from  the  etherized  plants.  As  in  the  preceding  trials  in  1903-4,  there  was 
a  decided  increase  in  weight  of  stalks  pulled  the  first  2  pickings.  In  regard  to 
the  effect  of  freezing  it  is  cpncluded  that  freezing  rhubarb  clumps,  at  least  early 
in  the  season,  is  a  necessary  process.  Etherization  does  not  seem  to  perform  the 
same  function  as  freezing.  Where  the  temperature  is  sufficiently  low  to  pre- 
vent active  growth,  however,  actual  freezing  for  late  forcing  may  not  be 
necessary. 

The  writer  has  also  investigated  the  action  of  ether  on  asparagus,  potato 
tubers,  apples,  and  palm  seeds,  but  thus  far  no  definite  results  have  been 
secured. 

An  extensive  bibliography  is  given  of  the  literature  on  the  use  of  anesthetics 
for  forcing  purposes. 

Promising'  new  fruits,  W.  A.  Taylor  ( i'.  *S'.  Dcpt.  A[/r.  Yeurhook  190G,  lU). 
35.'j-370,  pis.  s). — Historical  notes  are  given  with  descriptions  and  colored  illus- 
trations of  several  promising  fruits  and  nuts,  including  the  Magnate,  Oliver,  and 
Rabun  apples,  the  Early  Wheeler  peach,  the  Banner  grape,  the  Josephine  per- 
simmon, the  Chappelow  avocado,  and  the  Alley,  Teche,  Curtis=,  Georgia,  and 
Delmas  pecans. 

An  orchard  study  of  the  Bitter  Root  Valley,  U.  W.  Fisher  {Moiitoiia  Sta. 
Bui.  GG,  pp.  G)-9G,  pi.  1,  fiffs.  IS). — An  orchard  survey  was  made  in  order  to 
determine  the  most  successful  varieties  and  methods  of  orchard  management  in 
the  Bitter  Root  Valley.  This  bulletin  contains  data  with  regard  to  the  apple 
industry  in  Montana,  with  special  reference  to  the  Bitter  Root  Valley,  the 
varieties  grown,  yields,  and  methods  of  cultivation,  together  with  suggestions  in 
regard  to  grafting,  pruning,  fertilizing,  irrigating,  harvesting,  and  marketing. 
For  the  benefit  of  the  apple  growers  of  this  region,  who  have  recently  organized, 
the  text  is  given  of  the  rules  adopted  and  used  by  the  Hood  River  apple  growers' 
union  of  Oregon. 

A  table  is  given  showing  the  yields  from  1903  to  1906,  inclusive,  produced 
from  the  3,090  acres  of  apple  trees  now  in  bearing.  In  1905  this  production 
amounted  to  116,763  boxes,  valued  at  $81,734.  Although  the  4-year  average 
value  per  acre  was  only  $20.56,  figuret  are  given  to  show  that  orchards  properly 
cared  for  are  pi'oducing  profitable  crops.  The  average  yield  per  acre  of  all 
orchards  under  clean  cultivation  on  elevated  land  was  121  boxes  per  year  and  on 
bottom  land  123  boxes  per  year.  The  orchards  on  elevated  land  grown  in  sod 
produced  a  yearly  average  of  54  boxes  per  acre,  and  on  bottom  land  101  boxes 
per  acre,  from  which  there  appears  a  difference  in  favor  of  clean  cultivation  on 
elevated  land  of  67  boxes  per  acre  and  on  bottom  land  of  22  boxes  per  acre. 
Throughout  the  valley  the  orchards  given  clean  cultivation,  with  an  occasional 
cover  crop  plowed  imder,  are  producing  the  largest  crops,  although  some  of  the 
bottom  lands  produce  profitable  crops  when  grown  in  sod  when  attention  is  given 
to  irrigation,  pruning,  and  protection  from  injury  by  mice. 

Cover  crops  of  clover  should  not  be  left  more  than  two  seasons,  and  the  best 
results  are  obtained  when  they  are  plowed  under  in  the  si»ring  of  the  year  after 
they  are  planted.  Where  the  cover  crof)  is  left  longer  than  this  the  foliage 
appears  to  be  much  lighter  in  color  and  the  wood  growth  much  less  than  with 
trees  on  land  which  is  plowed  every  year. 
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Preliminary  notes  on  tlie  seedling  apples  of  Maine,  W.  M.  Munson  ( Maine 
f^ia.  Bui.  Vfo,  pp.  115-139,  figs.  14)- — This  bulletin  contains  a  history  and  de- 
scription of  the  more  important  seedling  apples  originating  in  Maine.  The  list 
of  apples  herein  given  is  based  upon  varieties  listed  and  described  at  different 
times  by  Downing,  Thomas,  Cole,  and  others,  and  mentioned  in  the  reports  of 
the  Maine  I'omological  Society.  Of  such  varieties  as  are  now  wholly  or  partly 
extinct  the  descriptions  are  omitted.  Ilhistrations  are  given  of  several  of  the 
more  important  varieties. 

The  winterkilling  of  peach,  buds  as  influenced  by  previous  treatment, 
\V.  H.  Chandler  (Missouri  Sta.  Bui.  7Jf,  pp.  J^l,  figs.  llf). — In  this  bulletin  the 
effects  of  severe  pruning,  thinning,  and  cultivation  in  the  peach  orchard  on  the 
hardiness  of  the  fruit  buds  are  discussed,  and  the  results  are  ^iven  of  observa- 
tions made  on  the  hardiness  of  different  varieties. 

Observations  made  in  the  station  orchard  during  the  season  of  1903—1:  suggest 
that  it  is  possible  to  head  the  fruit  trees  back  so  severely  as  to  produce  less  hardy 
buds  on  the  following  summer's  wood.  In  cases  where  the  heading  back  is 
sufficiently  moderate  to  permit  the  forming  of  fruit  buds  near  the  base  of  the 
whips  of  new  wood  their  chances  of  living  through  the  winter  do  not  appear  to  be 
lessened  by  the  pruning.  Buds  on  vigorous  new  wood  finish  their  resting  period 
later  and  are  not  so  readily  started  into  growth  by  warm  periods  in  the  winter 
to  be  killed  by  subsequent  cold  weather. 

In  the  station  orchard  the  trees  having  the  smallest  percentage  of  buds  killed 
were  those  trained  to  a  spreading  open  head  and  forced  by  pruning  and  cultiva- 
tion to  make  a  vigorous  growth.  The  fruit  on  trees  with  spreading  heads  did 
not  rot  so  badljj^as  that  on  trees  with  dense  heads.  The  fruit  on  trees  making  a 
fairly  vigorous  growth  was  larger  than  that  on  trees  making  a  smaller  growth, 
except  with  early  varieties,  with  which  a  tree  making  a  rather  small  wood  growth 
is  said  to  bear  better  fruit.  Thinning  the  fruit  enabled  the  tree  to  set  more 
hardy  fi'uit  buds  for  the  next  crop.  In  those  cases  in  the  station  orchard  where 
only  one  side  of  a  tree  was  thinned,  from  5  to  40  per  cent  more  of  the  fruit  buds 
were  killed  by  a  temperature  of  6°  F.  below  zero  on  the  side  not  thinned  than 
on  the  side  thinned. 

The  fruit  buds  of  such  varieties  as  the  Elberta.  Crawford,  Golden  Gate,  and 
Oldmixou  are  said  to  kill  badly  in  Missouri,  since  they  finish  their  resting  period 
early  and  are  easily  pushed  into  slight  growth  on  warm  days.  Varieties  of 
Chinese  Cling  and  green-twigged  types,  excepting  the  Elberta,  which  are  gener- 
ally late  in  finishing  their  resting  period,  are  said  to  be  better  adapted  for  the 
Missouri  climate. 

Although  no  data  have  been  gathered  relative  to  the  effect  of  cultivation  on  the 
hardiness  of  fruit  buds,  information  was  received  from  one  fruit  grower  in  Mis- 
souri that  in  the  spring  of  1906  more  buds  were  found  to  have  come  through  the 
winter  on  a  portion  of  his  orchard  which  had  received  good  cultivation.  It  is 
believed  that  the  enhanced  growth  by  cultivation  aids  in  retarding  the  resting 
period. 

Experiment  station  work  with  peaches,  C.  B.  Smith  {TJ.  S.  Dept.  Agr., 
Office  Expt.  8tas.  Rpt.  1906,  pp.  399-J,S4,  figs.  6).— This  is  a  summary  of  the 
Important  results  secured  from  investigations  and  experimental  work  with 
peaches  at  the  various  experiment  stations  in  the  United  States,  The  impor- 
tant phases  considered  include  a  classification  into  races  and  types,  tree  growth, 
flower  buds,  hardiness,  physiological  characteristics,  blooming  habits,  self- 
fertility,  methods  of  winter  protection,  causes  and  treatment  of  winter  injury, 
ltroi)agation,  stocks,  location  and  soil,  treatment  of  trees  at  transplanting,  culti- 
vation, irrigation,  fertilizing  and  cover  crops,  thinning,  pruning,  harvesting, 
shipping,  and  cold  storage.  Data  are  also  given  in  regard  to  the  composition  of 
peaches,  canning,  and  profits,  together  with  an  extensive  bibliography. 
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New  citrus  and  pineapple  productions  of  the  Department  of  Agriculture, 
H.  J.  Webbeb  {U.  S.  Dept.  Agr.  Yearhook  1906,  pp.  329-346.  pis.  8,  fig.  i).— De- 
scriptions and  illustrations  are  given  of  3  new  citranges,  the  Colman,  Savage, 
and  Rustic,  a  new  loose-skinned  orange,  the  Thornton,  and  7  new  pineapples 
originated  under  the  direction  of  the  author,  and  named  as  follows :  Deliciosa, 
Dade,  Coquina,  Jupiter,  Orlando,  Jensen,  and  Biscayne. 

The  citranges  are  sister  fruits  of  the  Willits  and  Morton.  The  Colman  is  the 
only  citrange  thus  far  secured  which  has  inherited  in  any  marked  degree  the 
fuzzy  character  of  the  Trifoliate  orange.  It  is  practically  seedless  and  very 
juicy.  The  Savage  appears  to  be  the  most  fruitful  of  all  the  citranges  aside 
from  the  Rusk.  While  the  fruit  of  the  Rustic  is  not  considered  so  good  as 
that  of  the  Colman  and  Savage  it  produces  a  bushy,  low-growing  tree,  which 
it  is  believed  will  render  it  specially  desirable  for  cultivation  as  a  lawn  tree  or 
a  hedge  plant. 

With  regard  to  the  methods  of  propagating  the  citrange  varieties,  the  writer 
advises  that  they  be  budded  on  2  or  3  year  old  seedlings  of  the  Trifoliate 
orange,  and  again  emphasizes  the  statement  that  the  citranges  must  not  be 
confounded  with  oranges,  but  are  principally  of  value  for  culinary  purposes 
and  for  making  citrangeade,  for  which  purpose  they  are  highly  recommended. 

The  new  loose-skinned  orange,  the  Thornton,  is  believed  to  have  originated 
as  a  hybrid  between  the  pomelo  and  tangerine,  from  which  cross  the  tangelo 
was  also  produced.  As  compared  with  the  tangelo,  however,  the  Thornton  is 
sweet  and  not  l)itter.  reseml)ling  an  orange  more  than  a  pomelo,  and  from  its 
general  characteristics  would  be  classed  as  a  loose-skinned  common  orange, 
while  the  tangelo  may  be  described  in  general  as  a  loose-ski une^  pomelo. 

The  new  pineapple  hybrids,  of  which  6  have  smooth-margined  leaves,  are  also 
described  in  detail. 

pineapple  growing  in  Jamaica,  G.  L.  Lucas  (BuI.  Dept.  Agr.  [■/mnaica], 
5  (1907),  No.  2-3.  pp.  .'//-'/.?). — In  this  article  the  author  states  that  the  cause 
of  the  repeated  failure  of  pineapple  growing  in  Jamaica  can  be  attributed  to  a 
persistency  in  ignoring  the  Red  Spanish,  generally  considered  the  one  profitable 
and  marketable  pineapple,  and  which  variety  constitutes  00  per  cent  of  all  the 
pineapples  grown  in  coiintries  where  the  business  is  successful. 

The  olive,  L.  Degrully  {UOUvier.  Montpellier:  Coulet  &  Sons;  Paris:  Mas- 
son  d  Co.,  1907,  pp.  223,  figs.  .9//). — This  is  a  treatise  on  olive  culture.  The 
work  is  introduced  by  a  botanical  study  of  the  olive,  written  by  C.  Flahault 
and  formerly  published  in  the  annals  of  the  Montpellier  National  School  of 
Agriculture,  1886.  Part  2  is  devoted  to  varieties  of  olives  grown  in  France, 
Algeria,  Tunis,  Italy,  and  Spain,  including  the  various  synonyms,  and  descrip- 
tions of  tree  and  fruit,  with  notes  on  the  varieties  described.  This  is  followed 
by  directions  for  the  cultivation  of  olives,  including  soils,  methods  of  propaga- 
tion, planting,  pruning,  irrigation,  fertilizing,  and  harvesting.  Part  4  consists  of 
descriptions  of  the  various  insects  and  fungus  diseases  attacking  the  olive,  with 
suggestions  for  their  control. 

Olives  and  olive  oil,  A.  B.  Butman  (Mo.  Consular  and  Trade  Rpts.  [V.  8.], 
1907,  No. '320,  pp.  195-198). — This  is  a  brief  report  on  the  cultivation  of  olives 
and  their  conversion  into  oil  in  Italy.  It  is  estimated  that  fully  2,000,000 
acres  of  land  are  devoted  to  olive  culture,  with  an  annual  average  yield  of 
75,000,000  gal.  of  oil. 

The  fermentation  of  tea,  II,  H.  H.  Mann  (Indian  Tea  Assoc.  [Pamphlet] 
1.  1907,  pp.  17). — In  Part  I  of  this  report,  which  appeared  in  April,  1906  (E.  S. 
R.,  18,  p.  42),  an  account  was  given  of  the  effect  of  changes  of  temperature  and 
thickness  of  spreading  on  the  leaf,  and  of  the  period  of  fermentation  on  the 
process  of  tea  fermentation  with  relation  to  the  influence  of  these  factors  on 
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the  pungency,  color,  and  body  of  tea  liquor.  The  present  report  deals  with  the 
continuation  of  these  investigations,  together  with  the  results  obtained  in  an 
attenjpt  to  determine  the  effect  of  modifications  in  manufacture  on  the  flavor  of 
tea  liquor. 

In  the  previous  worlc  it  was  indicated  that  where  fermentation  was  conducted 
betwee'i  78  and  82°  F.  the  process  is  complete  (in  the  absence  of  microbes)  in 
about  i>i  hours  from  the  time  of  commencement  of  ))rewing.  Further  fermenta- 
tion at  this  temperature  had  no  visible  effect  on  the  amount  of  pungency,  body, 
or  thiclviiess  of  the  Iiqu^r,  which  qualities  were  greatly  reduced,  however,  when 
fermentation  took  place  in  the  higher  temperatures.  In  order  to  produce  the 
best  results,  a  temperature  not  exceeding  82  to  84°  F.,  a  saturated  atmosphere, 
and  freedom  from  microbes  were  found  to  be  necessary. 

An  attempt  was  made  to  determine  whether  fermentation  could  be  success- 
fully carried  on  at  a  considerably  lower  temperature  than  the  above,  from 
which  the  author  concludes  that  fermentation  should  not  be  conducted  below 
7.1°  F.,  since  the  increased  time  necessary  to  obtain  the  best  color  and  body  of 
the  liquor  allows  microbes  to  multiply  in  greater  numbers,  and  that  after  about 
3  hours  the  flavor  commences  to  be  lost.  It  is  stated  that  these  facts  have  been 
miconsclously  recognized  in  the  districts  where  temperatures  are  low  by  spread- 
ing the  leaf  much  more  thickly  than  is  common  in  warmer  areas,  in  which 
cases  the  temperature  in  the  interior  of  the  fermenting  mass  is  always  at  least 
from  2  to  3°  F.  higher  than  on  the  outside.  The  heating  of  the  fermenting 
house  is  advised  when  necessary  to  obtain  a  temperature  within  the  best  limits 
of  work. 

Since  the  quantity  of  essential  oil  in  the  tea  leaf  is  too  small  to  permit  of  its 
lieing  weighed  directly,  in  his  present  work  the  author  estimated  the  quantity 
comparatively  by  determining  the  amount  of  oxygen  required  to  oxidize  it  com- 
pletely. This  method  is  explained  and  a  table  is  given  showing  the  several 
samples  of  tea  which  were  thus  analyzed  as  to  flavor.  It  was  found  that  the 
increase  in  essential  oil  during  withering  amofmted  to  about  15  per  cent.  As 
soon  as  rolling  begins  there  is  a  very  great  development  of  the  essential  oil, 
amounting  in  some  cases  to  over  25  per  cent.  The  oil  continues  to  increase 
during  fermentation,  but  with  gradually  decreasing  speed.  Usually  the  develop- 
ment of  flavor  is  complete  at  an  early  stage  during  the  fermentation  process. 

In  2  experiments  an  attempt  was  made  to  exclude  the  action  of  microbes  by 
llie  use  of  chloroform  added  to  the  fermenting  leaf.  There  was  a  considerable 
increase  of  essential  oil  in  the  chloroform  samples,  although  this  treatment  is 
said  to  lead  to  a  destruction  of  the  enzym  responsible  for  the  production  of 
color,  as  well  as  a  rapid  reduction  in  the  soluble  constituents  of  the  liquor. 

The  general  results  obtained  with  respect  to  flavor  and  fermentation  are,  in 
substance,  as  follows :  The  whole  of  the  flavor  is  very  rapidly  developed  after 
the  leaf  cells  are  broken,  and  does  not  materially  increase  after  3  hours  of  fer- 
mentation, when  a  decline  in  the  flavor  is  apt  to  take  place  though  occasionally 
the  amount  remains  constant.  It  is  believed  that  this  decline  may  be  due  to 
the  action  of  microbes  in  the  fermenting  leaf.  Up  to  86°  F.  the  temperature 
appears  to  have  little  influence  on  the  formation  of  flaA^or  during  fermentation. 
With  regard  to  the  length  of  time  required  for  the  fermentation  process  there 
appears  to  be  a  conflict,  since  if  the  maximum  of  flavor  is  to  be  obtained,  the 
time  must  be  less  than  3  hours,  while  if  the  maximum  thickness  of  liquor  is  to 
be  produced,  the  time  should  be  more  than  4  hours.  From  this  the  author  con- 
cludes that  if  flavor  is  the  primary  consideration,  the  fermentation  should  be 
as  short  as  possible  consistent  with  producing  a  fairly  good  liquor,  whereas  if 
the  production  of  a  very  high-grade  liquor  is  the  primary  object,  the  fermenta- 
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tion  should  be  continued  as  long  as  consistent  with  retaining  the  most  flavor 
possible  (up  to  4i  hours  at  any  rate). 

Experiments  were  conducted  to  determine  the  amount  of  air  required  by- 
fermenting  tea.  From  the  average  of  3  experiments  it  is  calculated  that  4^  lbs. 
cf  fermenting  leaf  will  exhaust  the  oxygen  from  1  cu.  ft.  of  air.  In  order  to 
obtain  the  best  results  the  author  advises  the  blowing  of  moist  air  into  the 
room  in  such  a  way  as  to  insure  the  air  actually  in  contact  with  the  tea  being 
continually  renewed,  without,  on  the  other  hand,  drying  the  surface  of  the  leaf. 

Investigations  were  also  made  to  determine  the  influence  of  firing  on  flavor, 
from  the  results  of  which  it  is  concluded  that  firing  above  212°  F.,  or  long- 
continued  firing  even  below  that  temperature  and  even  with  almost  dry  tea, 
means  a  loss  of  flavor.  Since  slow  firing  also  means  a  loss  of  pungency  and 
body,  the  method  of  increasing  the  speed  of  firing  without  increase  of  tempera- 
ture appears  to  be  restricted  to  putting  a  heavier  blast  on  the  machine  or  by 
using  more  machines. 

Trials  were  made  with  the  "  Paragon  "  machine  to  ascertain  how  the  tem- 
perature conditions  varied  on  the  different  trays  of  an  automatic  driei*.  The 
temperature  above  the  top  tray  ranged  from  99  to  140°  F.,  whei'eas  below  the 
bottom  tray  the  temperature  ranged  from  236  to  247°  F.  Only  the  2  bottom 
trays  showed  a  temperature  approaching  that  of  the  inlet  thermometer,  which 
was  from  255  to  265°  F.,  from  which  it  appears  that  this  machine  is  not  entirely 
satisfactory  in  preventing  the  tea  from  being  stewed  in  some  of  the  trays. 

The  essential  points  to  the  ideal  firing  process  are  given  as  follows :  A  rapid 
raising  of  the  temperature  of  the  fresh  leaf  in  a  current  of  air  sufliciently 
strong  to  carry  off  the  moist  saturated  air  and  thus  prevent  stewing,  and  a 
rapid  firing  throughout,  in  which  the  leaf  itself  should  never  be  exposed  to  a 
temperature  greater  than  180  to  200°  F.,  either  when  wet  or  after  becoming 
more  or  less  dry.  In  order  to  determine  this  temperature  the  factory  should  be 
fitted  with  thermometers  for  taking  the  temperature  actually  on  the  trays,  since 
the  inlet  thermometer  gives  in  many  cases  absolutely  no  idea  of  the  temperature 
at  which  firing  takes  place. 

Home-grown  tea,  (i.  F.  Mitchell  (T'.  <s'.  Dcpt.  Agr.,  Fanners'  Bill.  301,  pp.  16, 
figs.  4)- — This  bulletin  contains  popular  directions  for  the  culture  and  manufac- 
tui'e  of  home  supplies  of  tea,  in  which  consideration  is  given  to  climatic  and 
soil  requirements,  planting,  cultivation,  pruning,  and  plucking,  and  the  curing 
of  black,  sun-cured  black,  and  green  teas,  together  with  a  note  on  how  to  pre- 
pare tea  for  drinking.  The  bulletin  is  introduced  with  a  brief  history  of  tea 
cultivation  in  the  United  States. 

According  to  the  author  the  cultivation  of  the  tea  plant  in  home  gardens  is 
not  only  profitable,  but  at  the  same  time  the  use  of  the  much  adulterated  foreign 
article  can  be  avoided.  The  crop  of  an  average  tea  bush  during  the  picking 
season  is  given  as  about  3  oz.  of  cured  tea,  or  about  18  lbs.  to  100  plants. 

Notes  on  the  height  from,  the  ground  at  which  flower  shoots  form  on 
grapevines,  C.  Hugues  {Rivlsta.  .',■  •<?'•-.  l-^-  (1007),  Ko.  10,  pp.  221-226) .—This 
is  a  discussion  with  regard  to  the  location  of  the  first  fruit  buds  on  grapevines 
as  influenced  by  the  variety,  individuality  within  the  variety,  and  the  effect  of 
dmatic  conditions  during  the  previous  growing  season. 

The  book  of  the  chrysanthemum,  P.  S.  Follwell  {New  York  and  London: 
John  Lane  Co.,  1907,  pp.  Til  -f  97,  j)ls.  20). — This  is  a  popular  work  on  chrysan- 
themum culture  including  its  history  and  progress,  together  with  directions 
for  indoor  and  outdoor  culture  of  chrysauthemums,  both  for  market  and  exhibi- 
tion purposes.  Insect  pests  and  diseases  and  their  control  as  well  as  the 
hybridizing  and  raising  of  new  varieties  and  the  preparation  of  blooms  for 
exhibition  are  also  considered.     In  conclusion  a  large  number  of  lists  are  given 
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of  different  types  of  clirysantheiminis  recouiineiulod  for  f^eneral  cultTin',  for 
exhibition,  and  for  decorative  i)uri)oses. 

This  is  volume  -'.t  in  the  series  of  Handbooks  of  I'ractical  (JardenuiK,  edited 
ity  II.  Roberts. 

Report  of  the  horticulturist,  F.  A.  Waugh  (Massachusetts  Sta.  lipt.  J9(lH,  p/). 
2II8-2U). — The  principal  experiments  under  way  at  the  station  deal  with  prob- 
lems in  the  propajjatiou  and  priniinj?  of  fruit  trees  and  in  the  systematic  study 
of  varieties  of  fruit.  In  the  present  report  is  given  a  summary  of  experiments 
in  mushroom  culture  conducted  in  l'.)()4  and  lilOf)  luider  the  direction  of  F.  fan- 
ning, and  previously  noted   (E.  S.  11.,  17,  p.  971). 

As  a  general  result  of  the  experiments  the  author  concludes  that  mushrooms 
can  often  be  grown  profitably  as  a  catch  crop  in  cellars  or  under  greenhouse 
benches  where  conditions  are  favorable,  especially  as  to  a  cheap  and  reliable 
supply  of  fresh  horse  manure.  It  is  further  concluded,  however,  that  the 
stories  of  sudden  wealth  accumulated  from  mushroom  growing  are  mostly 
fictitious. 

FORESTRY. 

Report  of  the  forester,  A.  F.  Hawes  {Connecticut  State  Sta.  Rpt.  IdOG,  pt.  6', 
pp.  369-394). — This  is  a  report  of  operations  conducted  in  the  experimental 
plantations,  forest  nursery,  and  State  forests,  of  the  assistance  rendered  to 
private  owners  of  forest  planting  done  by  the  Middletown  Water  Company,  and 
of  fires  reported  for  1905  by  42  wardens. 

A  large  number  of  species  of  conifers  and  deciduous  trees  have  been  planted 
in  the  experimental  plats,  of  which  the  pines  thus  far  appear  to  be  best  adapted 
for  the  sandy  soil  on  which  the  trees  are  grown.  No  material  difference  is 
noted  between  the  growth  of  white.  Scotch,  and  Norway  pines.  The  first  planta- 
tions of  pine  were  made  in  the  spring  of  1902.  The  average  height  of  the  white 
l)ine  at  the  end  of  the  growing  season  of  1904  was  2G  in.,  and  the  average 
•■innual  growth  for  1905  and  1906  was  11  in.  At  this  rate  of  growth  it  is  esti- 
mated that  it  will  take  a  plantation  of  white  pine  7  years  to  reach  the  average 
height  of  0  ft.  Of  the  deciduous  trees,  white  and  red  oak,  chestnut,  beech,  and 
black  or  yellow  locust  have  given  the  best  results,  but  with  the  exception  of 
the  black  locust  the  growth  has  been  unsatisfactory.  With  the  latter  tree. 
1 -year-old  seedlings  2  ft.  high  set  out  in  April,  1903,  had  grown  to  a  height 
of  8  ft.  in  1906,  and  were  bearing  seed.  Catalpa  trees  have  made  practically 
no  advance  since  they  were  set  out  in  April,  1903,  having  been  killed  back 
every  winter. 

As  a  re.sult  of  investigations  the  planting  of  1-year-old  seedlings  is  recom- 
mended in  jireference  to  planting  acorns  and  chestnuts  for  the  production  of 
oak  and  chestnut  trees,  since  the  squirrels  are  apt  to  do  considerable  damage 
to  the  seed.  Where  seed  is  employed  a  bushel  of  nuts  per  acre  should  be  used. 
The  total  cost  of  planting  an  acre,  including  the  cost  of  seed,  is  estimated  at 
$5.50  for  chestnut  and  somewhat  less  for  oak.  The  expense  of  purchasing 
seedlings  at  .$4  per  thousand  and  planting  1  acre  with  1,500  trees  5  by  6  ft. 
apart  is  estimated  at  .$8.60.  When  planted  5  by  5  ft.  apart,  1.700  trees  are 
required,  at  a  total  cost  of  about  ipiO  per  acre.  These  planting  distances  have 
given  the  most  satisfactoiy  results. 

As  a  nutans  of  fire  protection,  a  system  of  fire  lines  has  been  established. 
From  past  experience  in  fighting  fires  these  lines  are  now  made  15  ft.  wide  at  an 
initial  cost  of  about  ^HO  a  mile.  The  work  of  repair  consists  of  cleaning  out  twice 
during  the  year,  at  an  annual  cost  thus  far  of  about  $15  per  mile,  although  this 
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cost  is  said  to  he  decreasing  each  yeai*.  For  a  regular  tract  of  100  acres  it  is 
estimated  that  2  miles  of  fire  lines  should  give  good  protection  if  kept  in  repair. 

In  connection  with  the  nursery  work,  observations  were  made  regarding  the 
number  of  nuts  per  bushel  from  the  large  seeded  trees  and  the  number  per  ounce 
and  pound  from  the  lighter  seeded  trees.     The  results  are  tabulated. 

The  total  stock  on  hand  in  the  nursery  consists  of  37,700  2-year-old  seedlings 
and  402,900  1-year-old  seedlings. 

Considerable  advice  has  been  rendered  to  private  owners  and  systematic  work- 
ing plans  have  been  made  by  the  station  when  requested.  A  si)ecimeu  plan  is 
given  here  including  a  general  description  of  the  area  under  consideration,  the 
age  of  the  stand,  an  outline  of  planting  work,  the  estimated  cost  of  stock  and 
planting,  and  the  conclusions  as  to  profit. 

From  the  years  11^K)3  to  1906  the  Middletown  Water  Company  planted  121,292 
trees  of  various  species  in  the  reservoir  tract  at  an  expense  of  $1,662.50.  A  list 
is  given  of  the  parties  who  have  been  supplied  by  the  station  with  forest  seedlings 
at  cost.  The  total  number  of  trees  planted  during  the  year  by  private  owners 
or  corporations  was  92,800.  The  primary  purpose  of  the  State  forests  located  at 
Portland  and  Union  is  to  disseminate  practical  information  regarding  forestry 
methods,  such  as  improvement  by  thinning  and  planting  operations.  In  coopera- 
tion with  the  Forest  Service  of  this  Department  the  station  has  established  per- 
manent sample  plats  on  which  the  effect  of  thinning  on  growth  and  seedling 
reproduction  will  be  studied  for  a  series  of  years. 

Reports  from  42  fire  wardens  indicate  that  from  8,000  to  10,000  acres  were 
burned  over  during  the  year  1905. 

Progress  report  of  forest  administration  in  Coorg  for  1905-6,  C.  D.  Mc- 
Carthy (Rpt.  Forest  Admin.  Cuory.  jyOo-li.  pji.  l.i). — This  is  a  report  of  progress 
made  in  various  forestry  operations  in  Coorg  during  the  fiscal  year  1905-(>,  to- 
gether with  a  financial  statement.  The  imi)ortant  features  of  the  report  are 
presented  in  tal)ular  form. 

National  forests  and  the  lumber  supply,  T.  11.  SHERiiARi)  (T.  aS'.  l)ci>t.  A(jr. 
yvurhook  J!)iKi.  pp.  .J)7-JJ2). — The  author  discusses  the  economic  phases  of  the 
forest  problem,  the  methods  of  acquiring  lumber  under  the  various  land  laws, 
the  purchase  of  national  forest  timber,  the  effect  of  the  national  forests  on  the 
price  of  lumber,  and  gives  a  brief  account  of  the  management  of  the  national 
forests. 

It  is  believed  that  the  definite  result  of  the  sale  of  timber  from  the  national 
forests  will  be  to  sustain  the  lumber  business,  to  maintain  a  steady  range  of 
timber  values  and  thus  to  lessen  speculation  as  well  as  to  render  possible  the 
miinterrniited  devel()])ment  of  the  great  industries  dependent  upon  wood. 

Census  of  manufactures,  1905.  Lumber  and  timber  products,  J.  E.  Whel- 
CHEL  and  11.  Gannett  (Bureau  of  the  Census  [U.  S.]  Bui.  77,  pp.  69,  pis.  5). — 
In  this  bulletin,  which  forms  a  part  of  the  report  of  the  census  of  manufactures 
for  1905,  30  tables  are  given  containing  statistics  regarding  the  various  branches 
of  the  lumber  industry  of  the  United  States,  including  logging,  sawing,  and 
planing  operations,  together  with  imports  and  exports  of  unmanufactui'ed  lum- 
ber and  finished  products.  Tables  are  also  given  with  reference  to  the  timber 
regions  of  the  United  States.  Tlie  tables  are  discussed  in  detail,  together  with 
brief  historical  and  descriptive  notes  regarding  the  lumber  industry  and  the  dis- 
tribution of  the  more  important  timber  species. 

The  statistics  bear  on  all  the  important  phases  of  the  industry,  including  the 
number  of  establishments,  quantities  and  value  of  principal  products,  capital 
invested,  number  of  wage-earners,  wages  paid,  and  range  and  distribution  of 
timber  species.  In  a  large  number  of  instances  the  figures  for  1905  are  com- 
pared with  those  of  the  census  of  1900  and  other  censuses.     In  Table  1  a  com- 
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parative  summary  is  given  of  the  statistics  of  the  lumber  industry  as  returned 
at  the  censuses  of  1850  to  1905,  inchisive.  with  the  percentages  of  increase  for 
each  census  period.  Wliile  tlie  number  of  establishments  engaged  in  tiie  hnnlxT 
industry  was  18.700  for  1850  and  19.127  at  the  census  of  1005,  the  caiiital 
invested  in  the  industry  during  the  same  ])eriod  increased  from  $41,444.:'.(')4  to 
$517,224,128,  a  gain  of  1,148  per  cent,  and  the  value  of  products  multiiillcd 
almost  t(>iifold.  from  .i;0O.4i:il87  to  ,$580,022.r,0(). 

Sawmill  statistics  (f.  .S'.  Dcpt.  Afir..  Forcxt  Hrrr.  Circ.  ](i7.  p/i.  2). — This 
circular  consists  of  a  compilation  of  reports  received  from  over  10,000  sawmills 
in  the  United  States  with  regard  to  the  oi>erations  of  1005.  An  accompanying 
table  shows  the  proi)ortions  of  lumber  kiln-dried  and  surfaced,  the  amount  of 
slab-wood  sold,  and  the  proportion  of  logs  cut  on  lands  belonging  to  the  sawmill 
operators. 

Altogether  l,(t42  mills  reported  the  use  of  dry  kilns.  Kiln-dr.ying  appears  to 
be  more  prevalent  in  the  South  and  is  practiced  to  a  less  extent  in  the  Kocky 
Mountain  and  I'acific  coast  States.  A  much  larger  proportion  of  the  cut  is  said 
to  be  surfaced  at  the  mills  than  is  kiln-dried.  More  than  3,900  mills  are  reported 
as  surfacing  a  portion  of  their  cut,  and  for  the  country  as  a  whole,  at  least  35 
per  cent  is  surfaced  before  it  is  shipped.  Some  4.000  mills  reported  sales  of 
slab  wood  totaling  3,503,287  cords.  The  percentage  of  logs  cut  on  lands  owned 
by  sawmill  operators  ranges  from  97.4  in  California  to  34.5  in  Washington. 

Seasoning  of  telephone  and  telegraph  poles,  H.  Grinnell  (U.  S.  Dept.  A;i>'., 
Forent  Serv.  Circ.  103,  pp.  16). — From  previous  investigations  with  regard  to  the 
seasoning  of  railroad  ties  (E.  S.  R.,  15,  p.  40)  it  was  determined  that  seasoned 
timber  will  outlast  unseasoned  when  both  are  in  contact  with  the  ground,  and 
that  dr.v  wood  is  inore  receptive  of  preservative  fluids  than  green  wood.  In  order 
to  determine  the  rate  of  seasoning  for  poles,  experiments  were  conducted  b.v  the 
Forest  Service  in  conjunction  with  the  American  Telephone  and  Telegraph  Com- 
I>any.  in  which  a  total  of  2.200  chestnut  and  cedar  poles  were  tested. 

This  circular  contains  a  description  of  the  experiments,  "together  with  the 
results  secured.  Considerable  tabular  data  are  given  with  regard  to  the  rate 
at  which  seasoning  progresses  in  telephone  poles,  the  effect  of  the  time  of  year 
when  tind^er  is  cut  on  its  seasoning  and  specific  gravlt.v,  and  the  amount  of 
shrinkage  during  air-seasoning.  From  the  results  secured  winter-cut  wood  ap- 
pears to  season  more  regularly  than  that  cut  at  other  seasons,  although  it  does 
not  for  many  months  at  least  reach  as  low  weight  as  spring-cut  wood  seasoned 
equally  as  long.  With  timber  of  approximately  the  same  age  and  growth  that 
cut  in  winter  will  have  the  greatest  specific  gravity  and  that  cut  in  autumn  the 
least.  Shrinkage  of  round  timbers  in  air-seasoning  is  so  slight  as  to  be  disre- 
garded. When  poles  are  carefull.y  cut  checking  during  air-seasoning  is  com- 
parativel.v  slight.  Serious  checking  ma.v  result,  howevei",  if  the  poles  are  split 
or  shaken  in  felling.  Whereas  from  the  standpoint  of  seasoning  si)ring  and 
winter  are  the  best  times  for  cutting,  winter  cutting  appears  preferable  when 
custom,  availai)ility  of  labor,  and  susceptibility  to  decay  are  taken  into  con- 
sideration. 

Brush  and  tank  pole  treatments,  C.  G.  Crawford  (U.  .S'.  nejyt.  Agr.,  Forest 
Serv.  Circ.  lO.'i,  pp.  2.'f,  fiys.  3). — This  circular  describes  the  experimental  treat- 
ments to  determine  the  effect  of  various  preservatives  in  delaying  the  decay  of 
the  seasoned  jmles  tested  in  the  experiments  noted  in  the  preceding  circular. 

In  the  work  hei'e  described  the  l)rush  and  open-tank  methods  were  \ised  and 
data  are  being  secured  on  the  relative  increase  of  life  of  treated  over  xuitreated 
timber,  the  value  of  different  preservatives,  and  the  effect  ui)on  the  durability 
of  poles  of  air-seasoning  and  of  soaking  in  water  with  subseyuent  air-season- 
ing.   Although  the  test  must  be  carried  over  a  period  of  several  years,  informa- 
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tion  is  here  given  witli  regard  to  the  capacity  of  the  poles  green,  seasoned,  and 
soalved  to  absorb  preservatives,  the  degree  of  penetration  secured  with  different 
preservatives,  and  the  comparative  cost  of  treatment  by  the  brusli  and  open- 
tank  methods.     The  methods  of  treatment  are  described  and  results  tabulated. 

With  regard  to  the  absorption  capacity  of  poles  it  was  found  that  seasoned 
poles  absorbed  nearly  twice  as  nuich  preservative  as  green  poles,  and  the  watei-- 
soaking  previous  to  treatment  appeared  to  have  no  effect  on  the  degree  of  ab- 
sorption. With  the  brush  treatments  no  essential  difference  has  been  noted  in 
absorption  or  penetration  due  to  the  season  of  cutting,  while  in  the* tank  treat- 
ments, where  only  one  preservative  was  used,  the  spring-cut  poles  absoi'bed 
most,  with  the  cut  of  winter,  sununer,  and  autumn  following  in  the  order  given. 
In  the  brush  method  the  average  cost  per  pole  was  about  40  cts.,  or  29  cts.  in 
the  case  of  creosote,  of  which  7  cts.  represents  the  cost  of  oil.  By  the  open-tank 
process,  in  which  creosote  was  the  only  preservative  used,  the  average  cost  ]»er 
pole  was  07  cts.,  of  which  22  cts.  represents  the  cost  of  oil. 

In  an  appendix  a  list  is  given  of  the  preservatives  used,  which  are  all  more  or 
less  modified  distillates  of  coal  tar  or  pine  tar.  Plans  showing  the  relative 
position  of  the  treated,  seasoned,  and  green  poles  in  the  two  experimental  tele- 
l)hone  lines  ;\re  also  ] (resented. 

Varieties  of  chestnuts,  A.  Baglioni  {Atti  R.  Accad.  Ecoii.  Af/r.  Gcor(i. 
Firciize,  .',.  ser.,  4  (1901),  Xo.  1,  pp-  39-65,  figs.  <S). — This  is  a  review  of  the 
literature  on  the  edible  varieties  of  chestnuts,  including  descriptions  and  range 
of  distribution,  together  with  a  list  of  varieties  recommended  for  planting  in 
Italy.     Several  of  the  more  important  varieties  are  illustrated. 

White  oak  in  the  southern  Appalachians,  W.  B.  Greeley  and  W.  W.  Ashe 
{U.  »S'.  Dcpt.  Ap)\,  Forest  Serv.  Circ.  105,  pp.  27). — In  this  circular  considerable 
data  are  given  with  regard  to  the  importance,  distribution,  and  present  stand  of 
wliite  oak,  as  well  as  a  description  of  the  wood  and  its  uses,  the  silvical  char- 
acteristics and  requirements  of  the  trees,  and  suggestions  for  the  management 
of  white-oak  forests. 

Of  the  total  annual  cut  of  hardwoods  in  the  southern  Appalachain  regions, 
excluding  Kentucky,  white  oak  forms  49  per  cent.  The  present  stand  in  this 
region  is  estimated  at  13,102,305  M  ft.  B.  M.  Tables  are  given  showing  the 
relation  between  the  diameter  breast  high  and  the  diameter  of  different  stump 
heights,  the  height  and  diameter  of  virgin  white  oak  at  different  ages,  and  the 
volume  in  board  feet  of  white  oak  in  the  southern  Appalachian  region  for  diame- 
ters between  14  and  40  in.  arranged  in  height  classes. 

Forest  planting  leaflet  (White  oak)  (U.  S.  Dept.  Affi:,  Forest  Serr.  Circ.  106. 
pp.  Jf). — This  circular  treats  of  the  white  oak  {Quereus  alba)  with  reference  to 
its  form  and  size,  range,  habits  and  growth,  economic  uses,  methods  of  propa- 
gation, ]danting,  cultivation  and  care. 

The  Duke's  osier-bed  by  the  river  Thames  between  Kew  and  Richmond, 
B.  y.  Ramaiengar  (Quart.  Jour.  Forestry,  1  (1907),  No.  2,  pp.  152-156).— The 
author  gives  an  accoimt  of  a  62-acre  osier-bed  on  the  estate  of  the  Duke  of 
Northumberland,  including  a  description  of  the  growing  stock  and  notes  on  the 
method  of  working,  utilization  of  produce,  expenditures  of  various  kinds,  and 
yield.  A  table  is  given  showing  the  income  and  expenditure  for  the  year  1905, 
the  net  revenue  being  £15  7s.  Od.  (about  $77)  per  acre. 

Evergreens  for  South  Dakota,  N.  E.  Hansen  (South  Dakota  Sta.  Bill.  10.1, 
pp.  15Ji-217,  figs.  26). — This  bulletin  is  based  on  the  experiments  with  evergreens 
conducted  at  the  station  for  the  past  19  years,  together  with  the  experience 
of  planters  in  other  parts  of  the  State.  It  contains  popular  suggestions  for  the 
propagating,  transplanting,  cultivation,  pruning,  and  management  of  evergreens. 
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together  with  notes  on  winterkilling,  snow-traps,  and  wind-breaks,  and  on  the 
evergreens  in  the  Black  Hills. 

Descriptions  are  given  of  the  varieties  of  evergreens  recommended  for  plant- 
ing in  South  Dakota  and  a  large  number  of  forms  are  illustrated. 

Quinin,  camphor,  and  ipecac,  F.  J.  Rosa  (Bol.  Soc.  Geogr.  Lisboa,  25.  ser., 
1901,  xYo.s'.  2.  pp.  89-96:  J/,  pp.  151-161). — Historical  notes  are  given  with  refer- 
ence to  the  introduction  and  cultivation  of  quinin,  camphor,  and  ipecac  in  the 
different  countries  of  the  world. 

Model  shade-tree  work  {Woodland  and  Roadside,  6  {1901),  No.  /f,  pp.  40-42, 
dym.  1 ) . — The  sliade  trees  of  Newark,  N.  J.,  on  all  public  ways  and  in  city 
parks  are  under  the  care  of  a  shade-tree  commission,  invested  with  the  power 
to  make  and  enforce  regulations.  The  text  is  here  given  of  the  notice  sent  to 
abutting  property  owners,  preliminary  to  planting  operations,  and  sets  forth 
the  methods  of  the  commission.  A  graphical  diagram  is  also  given  of  the  uni- 
form speciflcatious  adopted  as  to  methods  of  planting. 
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Report  of  the  botanist,  G.  E.  Stone  and  N.  F.  Monahan  {Massachusetts  Sta. 
Rpt..  1906,  pp.  151-190,  pis.  2). — A  brief  outline  is  given  of  the  work  carried 
on  by  the  station  during  the  past  year,  followed  by  notes  on  a  number  of  specific 
investigations. 

Among  these  attention  is  called  to  a  bacterial  disease  of  cucumbers  which  has 
hitherto  been  rare  on  cucumbers  grown  under  glass  in  Massachusetts.  In  the 
attack  noted  the  authors  believe  that  the  conditions  under  which  the  crop  was 
grown  had  considerable  to  do  with  the  susceptibility  to  infection. 

A  bacterial  disease  of  lettuce  is  briefly  described,  the  object  of  presenting  the 
account  being  to  call  attention  to  the  disease,  as  it  is  reported  to  be  causing 
considerable  damage  in  numerous  parts  of  the  country.  The  disease  results  in 
the  appearance  of  numerous  small  brownish  spots  on  the  young  and  tender 
leaves  of  the  head.  The  spots  are  frequently  quite  abundant  and  in  some  cases 
i-un  together,  causing  the  destruction  of  a  portion  of  the  leaves. 

A  bacterial  disease  of  geraniums,  previously  noted  (E.  S.  R.,  10,  p.  648),  has 
been  observed  every  year  since  1898.  At  times  this  disease  becomes  quite  de- 
structive and,  from  the  authors'  observations,  is  more  troublesome  on  plants 
exposed  to  bright  sunshine  than  upon  those  growing  in  partial  shade. 

Attention  is  called  to  some  tobacco  troubles  experienced  in  the  Connecticut 
Valley,  particularly  one  which  appears  to  be  caused  by  improper  methods  of  fer- 
tilization and  culture.  In  this  case  the  roots  of  the  plants  exhibited  character- 
istic burning,  and  as  there  appeared  to  be  no  inclination  to  spread  from  the 
infected  centers,  the  trouble  is  believed  to  be  due  to  the  injudicious  use  of  fer- 
tilizers. 

The  authors  state  that  for  a  number  of  years  peach  twigs  showing  grayish 
colored  spots  with  purple  margins  have  been  received  at  the  laboratory.  An 
examination  of  these  showed  the  preseOjCe  of  a  species  of  Monilia,  but  it  was 
invariably  a  different  species  from  that  known  to  occur  on  the  fruit.  Further 
investigations  will  be  made  to  determine  the  effect  of  treatment  for  the  San  Jose 
scale  on  the  development  of  this  disease.  In  connection  with  this  and  other  dis- 
eases the  authors  state  that  the  use  of  lime-sulphur  mixture  for  the  prevention 
of  the  San  .lose  scale  has  pi'oved  decidedly  beneficial  in  reducing  the  amount  of 
canker,  pear  blight,  black  knot,  and  other  diseases. 

A  series  of  potato-spraying  experiments  is  reported  in  which  comparisons 
were  made  between  standard  Bordeaux  mixture,  dry  Bordeaux,  copper  phos- 
phate, and  a  mixture  designated  as  1-2-3,  which  is  said  to  contain  compounds 
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of  copper,  arsenic,  and  lime.  The  season  was  remarkably  free  from  potato  dis- 
eases and  but  little  difference  was  noted  in  the  yields  of  the  different  plats. 

An  account  is  given  of  the  treatment  of  the  college  pond  with  copper  sulphate 
at  the  rate  of  1  part  to  4,000.000  parts  of  water  to  clear  it  of  bacteria  and  algal 
growths.  The  copper  sulphate  was  applied  by  placing  it  in  a  coarse  bag  attached 
to  a  canoe,  which  followed  concentric  circles  over  the  pond  imtil  the  copper 
sulphate  was  all  dissolved.  Bacterial  examinations  were  made  of  the  water, 
which  showed  a  marked  falling  off  of  the  number  of  bacteria  per  cul>ic  centi- 
meter immediately  after  the  treatment  and  a  gradual  increase  subsequently,  but 
the  number  as  long  as  observations  were  made  did  not  attain  as  high  a  count  as 
in  the  original  samples.  Laboratory  experiments  with  pond  water  were  carried 
on  with  practically  the  same  results. 

A  number  of  substances  used  for  banding  trees  in  connection  with  the  gipsy 
and  brown-tail  moth  investigations  were  tested  to  determine  their  effect  on  the 
trees.  Many  of  these  preparations,  most  of  which  are  proprietary,  contain  petro- 
leum in  some  form  and  were  found  to  be  more  or  less  injurious  to  the  trees. 
The  objection  made  to  the  use  of  some  of  the  mixtures  was  found  to  be  due  to 
the  fact  that  they  were  improperly  used,  being  applied  directly  to  the  trunk 
of  the  tree  in.stead  of  upon  paper  bands,  as  recommended  by  the  manufacturers. 
The  authors  state  that  of  all  the  substances  tested.  Tanglefoot  was  the  only  one 
that  did  not  in  any  way  cause  injury  to  the  plant  tissues  when  placed  directly  on 
the  tree  trunk.  This  substance  has  a  high  melting  point,  which  is  a  decided 
advantage  for  the  purpose. 

The  injurious  effect  of  illuminating  gas  on  trees  is  commented  upon  at  some 
length. 

A  study  is  reported  on  the  effect  of  soils  of  different  texture  on  the  gei'mina- 
tion  and  growth  of  seeds  of  various  kinds.  The  compactness  of  soil  as  affecting 
germination  and  growth  was  tested  by  sowing  seeds  in_  boxes.  In  one  series 
the  bdies  were  filled  with  good  loam  containing  8  per  cent  organic  matter,  one 
box  being  tami)ed  firmly  and  the  other  left  very  loose.  In  another  series  2 
boxes  of  subsoil  of  flue  textui'e  were  employed.  This  soil  was  deficient  in 
organic  matter.  Lettuce,  rattlebox.  and  white  clover  seeds  were  sown  in  the 
different  boxes.  No  lettuce  seed  germinated  in  the  tamped  loam  or  subsoil, 
while  the  white  clover  made  its  appearance  in  the  tamped  loam.  The  rattlebox 
seed  did  better  than  the  lettuce  or  white  clover  in  the  soil  of  fine  texture.  All 
of  the  seeds  germinated  better  in  the  loose  than  in  the  packed  soils. 

In  another  series  of  investigations  the  influence  of  the  size  of  soil  particles 
was  tested  by  seeding  with  lettuce.  The  boxes  contained  sifted  coal  ashes,  the 
particles  of  which  varied  from  0.0001  to  2  mm.  in  size.  The  highest  percentage 
of  germination  was  given  by  the  seed  sown  in  ashes  containing  particles  having 
a  size  of  1  to  2  mm.,  while  the  greatest  average  weight  of  the  seedlings  was 
produced  in  the  boxes  containing  ashes  the  particles  of  which  had  a  diameter 
of  0.5  to  1  mm.  In  similar  boxes  filled  with  sand  the  highest  percentage  of 
germination  took  place  in  the  boxes  containing  sand  the  particles  of  which 
ranged  from  0.25  to  0.5  mm.,  while  the  greatest  average  weight  of  the  seedlings 
was  where  the  particles  were  from  0.5  to  1  mm.  in  size.  Attention  is  called  to 
the  important  difference  between  coal  ashes  and  sand  in  respect  to  the  absorp- 
tion of  moisture. 

Parallel  experiments  were  undertaken  in  shallow  plates  containing  about  J  in. 
of  coal  ashes,  having  the  same  range  in  the  size  of  particles  as  in  the  previous 
experiment,  to  test  the  effect  of  aeration  on  germination,  and  the  results  were 
essentially  the  same  as  in  the  experiment  reported. 

The  occurrence  of  plant  diseases  in  Vermont  in  1906,  L.  R.  Jones  and  N.  J. 
GiDDiNGS   {Vermont  Sta.  Rpt.  1906,  pp.  227-236,  figs.  2). — Miscellaneous  notes 
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are  given  on  plant  diseases  observed  during  tlie  season  of  1906.  Among  tlieni 
were  a  number  of  diseases  of  the  potato,  orchard  diseases,  and  diseases  of 
garden  ci'ops. 

Observations  on  the  diseases  and  injuries  to  wild  and  cultivated  economic 
plants  in  1904,  A.  A.  Yachevski  {Ezheyh.  Hviicd.  Bolyez.  t  Povrvzhd.  Knit.  I 
Dlkoriutt.  Polcz.  Rast.,  :i  (lOOJf),  pp.  ii.9).— Compiled  notes  are  given  on  nearly 
2()0  species  of  parasitic*  fungi  and  phanerogams  that  were  observed  on  cereals, 
forage  and  fodder  crops,  orchard  and  garden  fruits,  vegetaliles,  forest  trees, 
ornamentals,   etc. 

Can  phosphates  cause  chlorosis?  T.  Takeuchi  {Bui.  Col.  A{/r.  Tokyo  Imp. 
Univ.,  7  {1901),  No.  3.  pp.  Jf25-.'i28)  .—The  author  investigated  the  effect  of 
various  phosphates  when  added  to  culture  media  to  determine  whether  thej' 
could  cause  chlorosis  of  plants.  He  found  that  there  was  no  evidence  of  such 
action. 

Millet  smut  (Ustilago  panici  miliacei)  and  its  control,  I.  N.  Trzhebinski 
{Vyestnik  Sakh.  Promiiish.,  1906,  No.  10;  abs.  in  Zhur.  Opultn.  Agroii.  {Riiss. 
Jour.  Expt.  Landw.),  8  {1901),  No.  1,  pp.  100,  101).— The  spores  adhering  to 
the  seeds  are  successfully  destroyed  by  soaking  the  latter  in  a  solution  con- 
taining 0.5  per  cent  of  copper   sulphate   and  0.25   per   cent  of   foi-malin. — p. 

FIREMAN. 

The  diseases  of  sugar  beets  in  relation  to  their  culture,  M.  Hollrung  {Bl. 
Ziickerriibenbau,  IJf  {1907),  No.  11,  pp.  lUff-171). — A  popular  discussion  is  given 
of  the  diseases  of  sugar  beets,  the  prevalence  of  which  depends  upon  conditions 
of  cultivation.  The  author  divides  the  periods  of  beet  growth  into  the  seedling 
stage,  the  period  during  which  the  roots  are  developing,  and  the  time  of  making 
and  storing  reserve  materials.  The  especial  diseases  accompanying  each  phase 
of  growth  are  briefly  described,  and  the  importance  of  proper  cultivation  and 
fertilization  during  the  different  stages  is  pointed  out. 

The  control  of  Texas  root  rot  of  cotton,  C.  L.  Shear  and  (4.  F.  Miles  (  T.  *S'. 
Dept.  Ayr.,  Bur.  Plant  Indus.  Bui.  102,  pp.  39-Jf2,  fig.  1). — A  description  is  given 
of  root  rot  of  cotton  due  to  a  fungus  which  is  referred  to  the  gemis  Ozonium. 
In  investigations  carried  on  to  control  this  disease,  the  application  of  fungicides 
and  fertilizers  to  the  soil  and  selection  have  been  undertaken  without  any  great 
promise  of  success.  Based  upon  field  and  laboratory  observations,  the  authors 
concluded  that  a  lack  of  proper  aeration  of  the  soil  is  a  prominent  factor  in 
favor  of  the  development  of  the  root  fungus,  and  consequently  a  series  of  experi- 
ments was  planned  in  which  deep  plowing  in  the  fall,  deep  spring  plowing,  and 
spring  subsoiling  were  compared. 

The  results  obtained  were  so  remarkable  that  the  authors  recommend  as  an 
efficient  treatment  deep  fall  plowing  combined  with  a  rotation  of  crops  for  2 
or  3  years  previous  to  planting  cotton  on  the  land.  The  land  should  be  plowed 
to  a  depth  of  at  least  7  in.,  and  for  this  purpose  disk  plows  are  recommended. 
In  the  experiments  of  the  authors  the  plowing  was  done  in  December,  and  it  is 
believed  that  still  better  results  would  have  been  secured  had  the  soil  been 
turned  in  November,  thus  giving  a  greater  opportunity  for  aeration. 

Potato  spraying  experiments,  L.  R.  Jones  and  N.  J.  Giddings  {Vermont 
Hta.  Rpt.  1906,  pp.  26-J-269). — In  contimiation  of  the  station's  policy  of  conduct- 
ing spraying  experiments  with  potatoes  for  a  number  of  years,  the  trials  during 
the  year  covered  by  the  rejMjrt  were  conducted  with  two  aims,  (1)  to  learn  the 
gain  from  the  use  of  Bordeaux  mixture  and  (2)  the  relative  values  of  a  number 
of  commercial  fungicides. 

The  tests  of  the  gains  from  the  use  of  Bordeaux  mixture  were  in  continuation 
of  experiments  that  have  been  in  progress  for  16  years.  Potatoes  grown  on 
sandy  loam  sprayed  with  Bordeaux  mixture  gave  an  increase  of  28  per  cent  in 
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total  yield  and  31  per  cent  in  marketable  crop,  while  potatoes  grown  on  clay 
loam  gained  74  per  cent  in  total  yield  and  68  per  cent  in  marketable  crop. 

The  spray  compounds  used  in  the  second  portion  of  the  experiments  to  com- 
pare with  Bordeaux  mixture  were  copper  phosphate,  dust  Bordeaux,  and  a  mix- 
tux*e  designated  as  1-2-3,  which  is  a  combined  insecticide  and  fungicide  contain- 
ing arsenic  in  some  form.  The  results  in  this  series  were  unsatisfactory  on 
account  of  the  appearance  of  the  blackleg  disease,  described  below,  and 
comparisons  can  not  be  sharply  drawn.  All  of  the  experiments,  however, 
showed  by  the  appearance  of  the  plants  that  the  use  of  these  compounds  was 
favorable.  None  of  the  compounds  appeared  to  injure  the  potato  foliage  in 
any  way  and  all  seemed  to  exert  some  tonic  effect  upon  the  plant  aside  from 
their  fungicidal  and  insecticidal  value. 

The  blackleg  disease  of  the  potato,  L.  R.  Jones  {Vermont  Sta.  Rpt.  1906, 
pp.  257-265). — This  disease,  which  is  said  to  be  well  known  in  Europe,  was 
under  the  author's  observation  in  Vermont  in  1906.  His  attention  was  first 
drawn  to  it  about  the  middle  of  July,  when  the  plants  were  about  10  in.  high. 
The  most  conspicuous  symptom  at  this  time  was  that  the  plants  were  below 
normal  size,  of  a  pale  or  yellowish-green  color,  and  the  leaves  were  more 
erect,  giving  the  plant  a  decidedly  narrowed  aspect. 

The  author  is  not  fully  satisfied  as  to  the  cause  of  the  trouble,  and  he  presents 
various  theories  regarding  its  possible  origin.  Among  these  are  the  parasitism 
of  a  species  of  Rhizoctonia,  bacterial  troubles,  etc.  In  addition  the  author 
states  that  an  appearance  almost  identical  with  blackleg  disease  was  produced 
by  application  of  Paris  green  to  some  of  the  plants,  the  amount  applied 
being  so  great  as  to  become  so  lodged  on  the  lower  parts  of  the  stems  as  to  be 
plainly  visible. 

The  leaf-blotch  disease  of  the  potato  caused  by  Cercospora  concors,  L.  R. 
Jones  and  J?.  S.  Pomeroy  (rermont  Sta.  Rpt.  1906,  pp.  236^257,  figs.  3).— The 
occurrence  of  the  leaf-blotch  disease  of  the  potato  caused  by  C.  concors  has 
been  previously  noted  (E.  S.  R.,  18  p.  948). 

This  disease  made  its  appearance  on  early  potatoes  grown  in  fairly  rich  gar- 
den soil  about  the  time  when  the  plants  were  in  early  blossom.  A  close  exami- 
nation of  the  discolored  leaves  showed  the  presence  of  a  fungus  covering  the 
spots,  the  fungus  being  most  conspicuous  on  the  lower  surface  of  the  leaves. 
The  spots  increased  somewhat  rapidly,  so  that  by  the  middle  of  July  most  of  the 
lower  leaves  were  affected.  In  some  cases  the  invaded  portions  blackened  and 
died,  while  the  rest  of  the  leaf  remained  a  yellowish  green,  somewhat  resembling 
the  appearance  caused  by  early  blight. 

A  study  of  the  fungus  showed  that  it  was  C.  concors,  and  in  the  authors' 
opinion,  while  not  before  reported  as  occurring  in  this  country,  it  has  doubtless 
been  present  for  a  considerable  time.  Its  occurrence  at  the  same  time  as  early 
blight  and  its  general  resemblance  to  this  disease  have  no  doubt  led  to  the  con- 
fusion of  the  two  diseases.  It  is  believed  that  the  distribution  of  this  fungus 
will  be  affected  by  summer  heat  and  that  it  will  probably  not  be  found  south  or 
west  of  New  York. 

Spraying  with  Bordeaux  mixture  is  recommended  as  a  preventive,  and 
marked  differences  in  varieties  regarding  resistance  to  this  disease  are  noted. 
The  early  varieties  seem  to  be  most  subject  to  it. 

Bitter  pit  in  apples,  J.  B.  Farmer  {Roj/.  Bot.  Gard.  Ketc,  Bui.  Misc.  Inform., 
1907,  No.  6,  p.  250). — In  continuation  of  reports  on  the  bitter  pit  of  apples  re- 
ceived from  Cape  of  Good  Hope  (E.  S.  R.,  18,  p.  554)  the  author  calls  attention 
to  the  fact  that  in  badly  attacked  varieties  the  disease  was  not  confined  to  any 
special  region  of  the  apple.  All  attempts  to  establish  a  fungus  or  bacterial 
origin  have  failed,  as  well  as  cultural  experiments  to  demonstrate  the  presence 
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of  a  parasite.  The  disease  seems  always  to  develop  within  the  flesh  of  the  apple 
and  to  extend  outward  toward  the  skin,  and  in  many  specimens  received  no 
trace  of  the  disease  was  noticed  until  the  fruit  was  cut  open,  when  the  charac- 
teristic hrown  spots  were  easily  identified. 

In  the  author's  opinion,  the  disease  Is  due  to  some  obscure  pliysloloj^ical  caiises, 
and,  as  the  cells  of  the  affected  area  are  always  full  of  starch,  either  the  patho- 
logical condition  tends  to  affect  the  formation  of  the  starch,  or,  more  probably, 
lh(>  action  of  diastase  is  locally  inhibited. 

The  leaf-spot  fungus  of  apple  and  other  fruit  trees,  .T:  L.  Sheldon  {Torryea, 
7  (1907).  \<).  7,  i>i).  V,2,  lJtS).—ln  a  publication  of  the  Virginia  Station  (E.  S.  R.. 
4.  p.  3.'>4)  the  brown  spot  disease  of  apple  was  doubtfully  attributed  to  the 
fungus  I'hyUosticta  pirina.  This  same  fungus  has  since  been  found  to  occur 
on  the  leaves  of  pear,  quince,  apple,  and  plum,  causing  a  disease  variously 
known  as  l)rown  spot,  leaf  spot,  frog  eye,  etc. 

The  author  has  made  an  examination  of  a  considerable  number  of  specimens 
of  the  fungus  and  finds  that  the  spore  characters  do  not  agree  with  those 
originally  described  for  the  above  species.  From  the  color  and  other  charac- 
ters he  believes  it  advisable  to  transfer  the  fungus  from  the  genus  Phyllosticta 
to  the  genus  Coniothyrium,  and  the  name  ConiothytHuni  pirina  is  proposed. 

Die  back  of  peach  trees,  F.  M.  Rolfs  (Science,  n.  ser.,  26  (1907),  No.  655, 
pp.  S7-S9). — -The  author  notes  the  occurrence  at  the  Missouri  State  Fruit  Ex- 
periment Station  of  the  die  back  of  peach  trees,  due  to  VaJsa  leucostoma,  a 
fungus  that  has  been  previously  reported  as  seriously  attacking  cherry  trees 
in  Germany  and  elsewhere. 

The  investigations  carried  on  at  the  Missouri  Fruit  Station  indicate  that  the 
fungus  is  an  active  parasite,  attacking  the  twigs,  limbs,  and  trunk  of  peadh, 
plum,  apricot,  and  cherry  trees.  On  the  peach  infection  occurs  through  the 
buds  and  wounds  at  any  time  during  the  growing  season,  but  its  development 
is  most  noticeable  during  the  spring  months.  Alternate  freezing  and  warm 
periods  during  the  winter  favor  the  growth  of  the  organism,  and  it  often  makes 
considerable  advancement  during  the  warm  weather  in  the  winter,  the  young 
shoots  being  frequently  killed  back  from  2  to  15  in.  Twigs  killed  during 
the  winter  months  at  first  have  a  dark  purplish  color,  but  later  the  epidermis 
and  infected  areas  become  leathery  and  change  to  scarlet  or  purple,  and  finally 
to  a  drab  color.  The  diseased  portion  of  the  twig  soon  becomes  constricted, 
making  a  sharp  division  between  the  dead  and  living  tissue,  and  at  this  point 
giun  pockets  are  formed,  which  usually  produce  a  copious  gum  flow.  During 
the  spring  and  summer  the  foliage  of  the  infected  twigs  frequently  wilts  sud- 
denly and  takes  on  a  blighted  appearance,  due  to  the  girdling  of  the  stems. 

Infections  on  the  older  branches  during  the  winter  and  early  spring  produce 
oblong  wounds  and  the  epidermis  covering  such  wounds  cracks  and  falls  away. 
A  callus  soon  forms  on  the  edge  of  the  injury  and  finally  covers  the  exposed 
tissue,  but  does  not  unite.  On  the  larger  limbs  and  trunk,  especially  on  the 
southwest  side  of  the  tree,  large  cankers  or  sun-scald  wounds  are  formed. 

On  the  infected  areas  of  the  limbs  and  trunk  Cytospora  rnhescens  and  Valsa 
leucostoma  usually  develop.  Inoculations  made  with  pui'e  cultures  of  V.  leu- 
costoma produced  wounds  on  which  C.  rubescens  invariably  developed,  and 
inoculations  with  pure  cultures  of  Cytospora  on  peach  and  plum  trees  resulted 
in  a  constant  development  of  that  fungus. 

From  his  experiments  the  author  believes  it  safe  to  conclude  that  C  rubescens 
is  the  pycnidial  form  of  V.  leucostoma.  The  pustules  of  the  two  forms  are 
constantly  Intermingled  and  resemble  each  other  so  closely  that  it  is  impossible 
to  distinguish  them  without  the  aid  of  a  microscope. 
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The  Japanese  plum  was  found  to  be  affected  in  the  same  way  as  is  reported 
for  the  peach. 

Som.e  observations  concerning  the  American  gooseberry  mildew  during 
the  summer  of  1906,  G.  Liind  (K.  LaiKlthr.  AkaU.  ftaiiill.  ocli  Tklskr.,  .>,(!J1!I(I7) , 
No.  1,  pp.  G')-13). — A  discussion  of  tlie  appearance  of  the  fungus  in  Sweden,  the 
susceptibility  of  different  varieties  of  gooseberries  to  the  disease,  i)reventive 
measures,  etc. — v.  w.  woll. 

A  coffee  disease  in  Salvador,  D.  J.  Guzman  {Com.  Par.  Ayr.  [Mexico]  Clrc. 
60,  pp.  2Ji,  pix.  G). — A-  description  is  given  of  a  disease  of  coffee  due  to  attacks 
of  Htnj)U))i  flavidiiiii,  together  with  observations  I'egarding  the  distribution  of 
the  fungus,  and  its  effect  on  the  crop.  Spraying  with  Bordeaux  mixture  is  said 
to  hold  it  in  check.  Under  the  prevailing  conditions  the  disease  seems  most 
favored  during  the  months  from  March  to  May,  i)articularly  on  those  estates 
where  the  cultural  conditions  are  favorable  for  the  development  of  the  fungus. 

The  fungus  parasites  of  the  tea  plant,  N.  N.  von  Speschnew  (Die  I'Uzpura- 
siten  des  Teestrauches.  Berlin:  R.  FriedUinder  tC-  Son,  1901,  pp.  50,  pis.  '/).— 
A  report  is  given  on  the  various  species  of  parasitic  fungi  known  to  occur  upon 
the  tea  plant,  most  of  the  information  being  drawn  from  the  author's  investiga- 
tions in  the  Caucasus,  but  supplemented  by  data  from  other  tea-growing  coun- 
tries. The  fungi,  of  which  22  species  are  described,  are  grouped  according  to 
whether  they  occur  on  the  leaves,  stems,  or  roots.  After  technical  descriptions 
of  the  different  species  and  accounts  of  their  distributit>n,  injury  caused,  etc., 
suggestions  are  given  for  their  control  by  spraying  or  by  cultural  methods,  so 
far  as  any  are  known. 

A  serious  chestnut  disease,  W.  A.  Murrill  {Jour.  N.  Y.  Bot.  Oard.,  7  {1906), 
Nos.  78,  pp.  1.1,3-133,  fu/.s.  7;  81,  pp.  203-211,  fif/n.  6').— Attention  is  called  to  a 
serious  disease  of  a  native  chestnut  tree,  which  is  said  to  threaten  the  extinc- 
tion of  this  valui^ble  tree  in  and  about  New  York  City.  The  same  disease  is 
said  to  have  been  found  in  New  Jersey,  Maryland,  and  Virginia. 

The  number  of  dead  and  dying  chestnut  trees  led  to  the  suspicion  that  the 
trouble  was  due  to  a  fungus,  and  cultures  were  made  whicli  readily  developed 
on  agar,  bean  stems,  sterilized  chestiuit  twigs,  etc. 

The  fungus  works  beneath  the  cortex  in  the  layi'rs  of  inner  bark  and  cam- 
bium, and  its  presence  is  first  indicated  by  the  death  of  the  cortex  and  the 
change  of  its  color  to  a  pale  brown,  resembling  that  of  a  dead  leaf.  Later  the 
fruiting  pustules  push  through  the  lenticels  and  give  the  bark  a  rough, .warty 
appearance.  In  its  effect  on  the  host,  the  fungus  may  be  classed  as  a  destructive 
parasite,  young  trees  often  being  destroyed  in  1  or  2  years,  while  older  ones 
lose  their  branches  to  such  an  extent  as  to  materially  impair  the  vigor  of  the 
tree.  The  fungus,  while  l)eing  primarily  in.juri<)us  to  the  living  tissues,  causes 
greater  damage  by  its  habit  of  girdling  the  stems  and  twigs,  thus  cutting  them 
off  from  further  development. 

At  present  the  method  b.v  which  the  fungus  enters  the  tree  is  a  matter  of  con- 
jecture, but  it  probably  gains  entrance  thntugh  wounds,  as  the  author's  experi- 
ments failed  to  produce  the  disease  as  long  as  the  thin  brown  la.ver  of  the 
cortex  remained  intact. 

Experiments  in  whicli  young  trees  were  sjtrayed  with  Bordeaux  mixture  did 
not  give  very  satisfactory  results. 

In  the  second  paper,  which  was  issued  early  in  the  fall,  the  author  reports  the 
rapid  spread  of  the  disease  throughout  the  New  York  Botanic  Gardens,  so  that 
hardly  a  tree  has  escaped  infection.  So  far  as  known,  the  fungus  does  not 
•  attack  any  other  species  of  tree,  either  in  this  country  or  m  Europe.  The  organ- 
ism has  been  recognized  as  a  species  of  Diaporthe. 
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A  new  chestnut  disease,  W.  K.  Murrill  {Tonri/ii,  6  {1906),  tfo.  9,  pp.  180- 
1S9,  pg.  1). — A  technical  description  is  given  of  Diaporthe  parasitica  n.  sp.,  a 
destructive  fungus  occurring  on  the  American  chestnut  in  New  York,  New  Jer- 
sey, Maryland,  District  of  Columbia,  and  "Virginia.  An  account  of  this  disease 
is  given  above. 

Is  it  possible  to  combat  the  nematode  by  means  of  fertilizers?  Vimmer 
(Vl/cstink  .S'rtA/(.  ProiiiKish.,  1906,  No.  3;  ahs.  in  Zhur.  Opiiitii.  Agron.  (Russ'. 
Jour.  Ejpt.  LaiKlw.).  8  (1907),  No.  1,  pp.  99,  iOO).— The  author  answers  this 
question  in  the  affirmative,  provided  strong  nitrogenous,  phosphatic,  and  potash 
fertilizers  are  jointly  applied. — p.  fireman. 

A  select  bibliography  of  Italian  mycology,  G.  B.  Traverso  (Flora  Ital. 
Crypt.,  1  (190')),  No.  1,  pp.  13o).—A  list  of  about  1.500  titles  relating  to  Italian 
mycology  is  given,  arranged  alphabetically  by  authors.  In  many  instances  the 
substance  of  the  different  articles  is  briefly  indicated. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

The  game  warden  of  to-day,  R.  W.  Williams,  Jr.  (U.  /?.  Dept.  Agr.  Year- 
Jjook  1906,  pp.  213-224)- — A  historical  statement  is  given  of  the  legal  status  and 
powers  of  the  game  warden  in  various  parts  of  this  country,  beginning  with  the 
appointment  of  moose  wardens  in  Maine  in  1852.  At  present  game-  wardens  have 
control  of  nearly  all  birds  and  animals  in  the  different  States  and  Territories. 
In  some  localities  their  work  is  far  more  effective  than  others  on  account  of  the 
friendly  attitude  of  sportsmen  and  others  concerned  in  the  regulations  for  game 
protection. 

The  birds  of  North  and  Middle  America,  K.  Kiikiwav  (/'.  <s'.  Nat.  Miifi.  Bill. 
5(1,  pt.  4>  pp.  XXII  +  ,97^.  pis:.  3'/). — In  this  continuation  of  the  author's  descrip- 
tive work  on  the  birds  of  North  America,  detailed  accounts  are  given  of  the 
birds  of  the  following  families :  Turdida>,  Zeledoniidie,  Miniida>,  Sturnidfe,  Plo- 
ceidu',  Alaudid;e,  Oxyruncidic,  Tyrannida\  Pipridre,  and  Cotingida*. 

The  birds  of  the  Chicago  area,  F.  M.  Woodruff  (Vhieugo  Acad.  S.ci..  Bill. 
Nat.  HlKt.  t^iirrcy  No.  6,  pp.  221,  /j/.s'.  12). — Notes  are  given  on  the  time  of  appejir- 
ance  and  the  frequency  of  occurrence  of  the  bii'ds  observed  in  the  northern  por- 
tion of  Illinois  and  Indiana,  including  a  territory  about  50  miles  square.  In 
addition  to  the  notes  regarding  the  occurrence  of  each  species,  brief  mention  is 
made  of  influences  which  are  prejudicial  to  the  multiplication  of  birds  and  on 
the  migration  and  local  habits  of  birds  observed  in  the  area  under  discussion. 

The  birds  of  Iowa,  R.  M.  Anderson  (Proc.  Davenport  Acad.  ^ci..  11  (1901), 
pp.  125-411,  map  1). — An  annotated  list  is  presented  of  the  birds  observed  in 
Iowa  with  mention  of  their  feeding  habits  and  economic  importance,  migration, 
relative  abundance,  breeding  habits,  and  distribution. 

Birds  that  eat  scale  insects,  W.  L.  McAtee  (U.  8.  Dept.  Agr.  Yearbook  1906, 
pp.  189-198,  figs.  3). — Lists  are  given  of  the  birds  known  to  feed  upon  various 
scale  insects  in  this  country,  particularly  black  olive  scale,  oak  scale,  and  scale 
insects  as  a  group.  In  all,  57  species  of  birds  are  reported  as  feeding  upon  scale 
insects.  These  birds  are  distributed  in  12  families,  including  woodpeckers, 
orioles,  sparrows,  warblers,  wrens,  nuthatches,  etc.  It  is  urged  that  the  assist- 
ance rendered  l)y  birds  in  the  destruction  of  scale  insects  is  quite  important. 

Cage-bird  traffic  of  the  United  States,  II.  Oldys  (U.  S.  Dept.  Agr.  Yearbook 
1906,  pp.  165-180,  pis.  2). — According  to  statistics  gathered  by  the  author  about 
r*,()0,()00  cage  birds,  chiefly  canaries,  are  annually  imported  into  the  United 
States.  An  account  is  given  of  the  various  species  of  birds  thus  impoi'tetl,  their 
value,  method  of  capture,  shipment,  care,  and  sale.     The  imported  cage  birds 
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come  from  Europe,  Asia,  Africa,  Australia,  and  elsewhere.  It  is  suggested  that 
the  industry  of  raising  cage  birds  niiglit  profitably  be  increased  in  this  covmti'y. 

Food  habits  of  Kansas  lizards  and  batrachians,  F.  A.  Hartman  {Trans. 
Kans.  Acad.  Set.,  20  (1907),  pt.  2,  pp.  225-229). — Observations  were  made  on  sev- 
eral species  of  lizards  and  batrachians  observed  in  Kansas.  In  general  the 
lizards  were  found  to  live  chiefly  upon  grasshoppers,  crickets,  and  beetles  for 
the  most  part  belonging  to  harmful  species.  The  batrachia  show  a  wider 
range  of  diet,  but  they  feed  chiefly  upon  insects.  Lizards  as  a  class  are  more 
active  in  this  respect  than  batrachia,  with  the  exception  of  the  toad,  which  is 
the  most  beneficial  of  all. 

Is  the  Gila  monster  a  poisonous  reptile?  F.  H.  Snow  (Trans.  Kans.  Acad. 
Sci.,  20  (1907),  pt.  2,  pp.  218-221). — In  the  author's  experience  no  direct  evi- 
dence has  been  obtained  that  the  bite  of  the  Gila  monster  is  poisonous,  but  the 
evidence  for  the  poisonous  character  of  the  bite  as  obtained  by  other  investiga- 
tors is  briefly  summarized. 

Sex  differentiation  in  larval  insects,  V.  L.  Kellogg  (Biol.  Bui.  Mar.  Biol. 
Lai).  Woods  Holl  12  (1907).  Xo.  6,  pp.  .380-384.  fiffs.  8).— Previous  experiments 
by  the  author  have  shown  that  the  sex  of  silkworms  can  not  be  influenced  by 
excessive  or  light  feeding  of  the  larva'  during  their  various  stages.  The  reason 
for  the  negative  results  in  these  experiments  was  found  upon  making  a  micro- 
scopic study  of  silkworm  larvae.  The  sexes  are  already  fully  differentiated 
at  the  time  when  the  first  molting  appears  and  probably  even  at  an  earlier 
stage.  It  is  considered,  therefore,  useless  to  make  further  attempts  to  influ- 
ence the  proportion  of  the  sexes  in  silkworms  by  feeding. 

Report  of  the  entomologists,  C.  II.  and  H.  T.  Fernald  (Alassaclmsetts  Sta. 
Rpt.  1906,  pp.  199-20.'}). — Tomato  plants  in  greenhouses  may  be- freed  of  white 
fly  by  fumigation  with  hydrocyanic-acid  gas.  Considerable  attention  was  given 
to  the  study  of  root  maggots  and  remedies  for  scale  insects.  Brief  notes  are 
also  given  on  the  insect  pests  of  the  year  and  on  cranberry  insects  and  the 
oriental  moth. 

Three  injurious  insects,  (Estac.  Agr.  Expt.  Ciudad  Juarez,  Chihuahua  Bol. 
.'),  pp.  23,  pis.  2,  fiffs.  3). — Economic  and  biological  notes  are  given  on  grass- 
hoppers, peach  aphis,  and  fall  webworm.  In  combating  grasshoppers  the  best 
results  have  been  obtained  from  the  use  of  a  bait  poisoned  with  Paris  green. 
In  the  control  of  peach  aphis  great  success  has  been  had  from  the  application 
of  fertilizers  and  bisulphid  of.  carbon  to  those  plant  lice  which  are  located  at 
the  base  of  the  trunk. 

A  contribution  to  the  physiology  of  the  museum  beetle  (Anthrenus  muse- 
orum),  A.  J.  Ewart  (Jour.  Linn.  Soc.  [London'\,  Zool.,  30  (1907),  Xo.  W-"),  pp. 
1-5). — The  museum  beetle  is  reported  as  causing  great  damage  to  dried  plants 
in  the  national  herbarium  at  ^lelbourne.  The  herbarium  specimens  have  to  be 
fumigated  with  carbon  bisulphid  at  least  once  annually  in  order  to  prevent  their 
destruction.  An  analysis  of  herl)arium  specimens  showed  that  they  contain  as 
a  rule  from  9  to  11  per  cent  of  water.  The  larv:e  of  the  museum  beetle  appear 
to  thrive  on  i>lants  which  contain  less  than  9  per  cent  of  water. 

An  attempt  was  made  to  determine  the  source  of  the  water  in  the  body  of  the 
larvae.  A  part  of  the  water  appears  to  be  of  a  chemical  nature,  being  derived 
from  the  carbohydrates  in  the  food  of  the  larvae  by  decomposition  luider  the 
action  of  bacteria  and  digestive  juices.  In  the  protection  of  herbarium  speci- 
mens against  museum  beetles,  it  is  recommended  that  care  be  exercised  to 
exclude  all  materials  which  may  absorb  water. 

Acariosis  of  oats,  P.  Marchal  (Ann.  Inst.  Xat.  Agron.,  2.  scr.,  6  (1907),  No.  1, 
pp.  185-19G.  figs.  3). — A  description  was  given  of  the  malformation  caused  in  the 
head  of  oats  by  parasitism  with  Tarsonemus  spirifex.     This  mite  has  caused 
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serious  injury  to  oats,  particularly  in  the  department  of  Vienne.  The  mite 
attacks  chiefly  oats,  but  is  also  found  on  barley,  wheat,  and  other  cereals.  The 
application  of  an  abundance  of  fertilizers  is  recommended  in  preventing  injury 
from  this  mite. 

Hylemyia  coarctata,  Borner  (Mitt.  K.  Biol.  Anst.  Land  u.  Forstw.,  2  (1901), 
No.  -'i,  PI).  6<i-()3.  fii/K.  2). — The  injury  caused  to  rye  and  wheat  by  this  insect 
varies  greatl.v  in  different  years.  Apparently  there  is  no  practical  remedy  which 
may  be  applit>d  directly  against  the  pest.  Deep  plowing  of  infested  fields  may  be 
depended  upon  to  bring  about  favorable  results. 

Some  recent  studies  of  the  Mexican  cotton  boll  weevil,  W.  D.  Hunter  ( U.  S. 
Dept.  Agv.  Yearbook  1906,  pp.  SlS-32-'t,  pi.  1,  fig.  1). — According  to  the  observa- 
tions and  experiments  of  the  author  and  his  associates  it  appears  that  the  influ- 
ences which  assist  in  the  control  of  the  cotton  boll  weevil  arranged  in  the  order 
of  importance  are  as  follows :  Heat  and  dryness  during  spring  and  summer,  the 
ant  Soleiiopsis  gcmiiiaia  and  other  predaceous  insects,  winter  cold  and  moisture, 
proliferation  of  the  cotton  bolls,  parasites,  cotton  leaf  worm,  determinate  growth 
of  the  cotton,  and  birds.  The  work  of  the  ant  is  believed  to  deserve  special 
attention.  It  is  distributed  through  the  cotton  belt  and  is  shown  to  be  an 
important  enemy  of  the  weevil  in  Central  America.  Detailed  notes  are  given 
on  the  percentage  of  weevils  destroyed  by  this  ant  in  cotton  bolls  and  squares. 
A  general  description  is  also  given  of  the  status  of  the  cotton  boll  weevil  in 
190G  and  on  practical  methods  for  avoiding  serious  injury  from  the  weevil. 

The  Duki  fig-tree  borer  of  Baluchistan,  E.  P.  Stebbing  {[Indian]  Forest 
Bui.  10,  pp.  8,  pis.  2). — Batoccra  riibiis  has  been  reported  as  a  fig  pest  since  1895. 
It  seems  not  to  be  very  widely  distributed.  The  appearance  and  life  history  of 
the  pest  are  described.  It  tunnels  inside  the  stem  and  branches  of  the  tree 
and  is,  therefore,  difficult  to  combat.  The  only  practical  remedy  suggested  is 
the  destruction  of  badly  infested  branches  and  trees. 

Parasites  of  the  grapevine,  E.  Dukand  (Flore  et  Faune  des  Parasites  de 
jfi'igiic.  Montpellier:  Coiilct  d-  »S'o»«,  1907,  pp.  89,  figs.  55). — Analytical  tables  are 
presented  for  the  ready  identification  of  the  common  insect  pests  and  fungus 
diseases  of  grapes.  Descriptive  and  economic  notes  are  presented  on  these 
pests  and  reconnuendatious  are  made  regarding  the  most  efficient  I'emedies  to 
use  in  combating  them. 

The  biology  and  means  of  combating  phylloxera,  Moritz  (Mitt.  K.  Biol. 
Anst.  Land  u.  Forstw.,  2  (1901),  No.  J,,  pp.  6-'f-66). — The  number  of  dead  and 
decomposing  tubercles  on  the  roots  of  infested  grapevines  increases  with  the 
season.  In  combating  the  phylloxera  the  author  made  a  comparative  test  of  the 
o  cresols  and  found  that  orthocresol  was  considerably  more  efficient  than  the 
other  two. 

Parasites  of  the  olive  fly,  F.  Silvestri  (CoUivatore,  53  (1901),  Nos.  23,  pp. 
710-111;  2.'f,  pp.  7.^3-7//.5). — The  life  history  and  importance  of  the  parasites  of 
the  olive  fly  are  discussed  by  the  author,  partly  from  a  controversial  standpoint, 
frequent  reference  being  made  to  work  along  the  same  line  by  A.  Berlese.  It  is 
maintained  that  the  common  parasites  of  the  olive  fly  attack  the  living  larva; 
and  that  the  ovipositor  is  sufficiently  long  to  reach  the  larvfe  in  any  of  the  olives 
cultivated  in  Italy.  The  parasites  develop  rapidly  and  destroy  the  larvie  ex- 
cept in  cases  of  very  slight  infestation. 

Insects  injurious  to  wood  in  Italy,  G.  Cecconi  (>Staz.  Sper.  Agr.  Ital.,  39 
(1906),  No.  10-11-12,  pp.  9J,5-990,  figs.  .}8).-— Particular  attenti<m  is  given  in  this 
account  to  the  injuries  caused  to  trees  by  Hylurgus  piniperda.  Hi/lesiniis  fraxini, 
H.  vestitus.  Scolgtiis  niiiltistriatus,  and  a  number  of  other  species  of  bark  beetles. 

The  large  larch  sawfly  (Bd.  Agr.  and  Fisheries  [London],  Leaflet  186,  pp.  8, 
figs.  8). — An  account  is  given  of  the  history,  appearance,  habits,  and  injurious 
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attacks  of  Nematus  erichsonl.  The  larv:p  of  this  pest  may  be  jarred  from  in- 
fested trees  or  the  trees  may  be  sprayed  with  helleboi-e.  Paris  green,  or  lead 
arsenate. 

Bombyx  pini,  G.  Roeig  {Min.  Bl.  K.  Prenss.  VerioaU.  Landio.,  Domiinen  u. 
Forsten,  3  (1907),  No.  3,  Anz.  Beilaffe,  pp.  51-60,  figs.  -J). — A  brief  account  is 
given  of  the  life  history  and  habits  of  this  pest  of  the  pine  with  notes  on  its 
natural  enemies.  In  combating  it  the  use  of  sticl^y  bands  about  the  trunks  of  the 
trees  is  recommended.  They  should  be  applied  not  later  than  the  end  of  March. 
The  operation  under  German  conditions  costs  not  more  than  .$4  or  .$5  per  hectare. 

The  development  of  the  larvae  of  Hypodernaa  bovis,  H.  Jost  (Ztschr.  Wiss. 
Zooh,  86  (1907).  Xo.  ',.  pp.  6U-'^'15,  pi.  1,  figs.  3).— The  present  account  of  the 
life  history  and  developmental  stages  of  the  ox  warble  fly  is  one  of  the  most 
complete  and  satisfactory  studies  of  this  insect  which  have  thus  far  been  pub- 
lished. The  author  finds  that  the  egg  of  Hypodenna  hovis  does  not  develop  on 
the  skin  of  the  host  but  begins  its  development  in  the  gastric  portion  of  the 
esophagus.  In  this  position  the  first  stages  of  the  larva  are  regularly  found  In 
large  numbers  soon  after  the  season  when  the  warble  flies  are  most  numerous. 

A  majority  of  the  larviB  migrate  through  the  submucous  tissue  of  the  esopha- 
gus during  the  season  from  .July  to  November  or  occasionally  until  February  and 
then  return  to  the  lower^end  of  the  esophagus,  from  which  point  they  bore  their 
way  through  the  subserous  tissues  of  the  thoracic  and  abdominal  cavities  and 
finally  reach  the  spinal  canal.  In  the  greater  percentage  of  cases  the  larvse,  in 
making  this  migration,  follow  the  mediastinum,  pillars  of  the  diaphragm,  renal 
capsule,  and  intermuscular  connective  tissue  of  the  lumbar  muscles. 

In  the  si>inal  canal  the  larva'  live  largely  in  the  ei>idural  tissue  where  they 
are  foimd,  as  a  n}le,  from  December  to  March.  After  remaining  about  3  months 
in  this  ])osition  the  larv;v  wander  (mtward  through  tlie  intervertel)ral  foramina 
and  finally  reach  the  subcutis,  where  they  remain  from  .January  until  .June. 

As  a  rule,  the  lifeVycle  of  this  insect  requires  about  a  year  and  9  months. 
Some  of  the  larvte  seem  to  be  greatly  delayed  in  their  development  and  a  few 
may  fail  to  complete  their  growth.  The  larvae  of  the  first  stage  are  supplied 
with  rows  of  spines. 

The  role  of  the  wood  tick  in  Rocky  Mountain  spotted  fever,  and  the  sus- 
ceptibility of  local  animals  to  this  disease,  II.  T.  Kicketts  (Jour.  Aiiier.  Med. 
J.sxoc,  .'I'.i  (1907),  Xo.  1,  PI).  2'i-27). — A  study  of  the  life  history  of  the  wood 
tick  disclosed  the  fact  that  it  may  be  found  at  almost  any  time  during  the  winter 
attached  to  horses  and  cattle.  The  tick  is  almost  everywhere  present  in  the 
region  where  spotted  fever  occurs,  and  numerous  experiments  with  guinea  pigs 
showed  conclusively  that  the  disease  may  be  carried  by  them.  Gophers  are 
readily  infected  with  the  disease,  although  they  are  not  quite  so  susceptible  as 
are  guinea  pigs.  It  is  likely  that  gophers  are  largely  responsible  for  the  main- 
tenance of  the  disease. 

Ticks  on  fowls,  A.  Hempel  (B(A.  Agr.  [Hdo  Paulo],  7.  set:,  1906,  No.  10.  pp. 
Ji73-.'i75). — The  life  history  and  habits  of  Argas  persiciis,  A.  miniatus,  and  A. 
reficrus  are  briefly  described. 

The  comparative  effect  of  certain  poisons  on  insects,  J.  Bars  acq  (Rev.  8ci. 
[Paris],  5.  ser..  7  (1907),  No.  23,  pp.  721,  722). — A  comparison  was  made  to 
note  the  effects  of  barium  chlorid,  Paris  green,  and  arsenate  of  lead  upon  insects 
in  various  stages  of  development,  particularly  species  of  Hyponomeuta.  In 
these  experiments  it  was  found  that  the  effect  of  poisons  upon  Insects  varies 
not  only  according  to  the  amounts  used  but  according  to  the  structure  and  stage 
of  growth  of  the  insect.  The  action  of  poisons  is  greatly  modified  by  the  meta- 
morphosis of  insects  and  appears  to  be  entirely  suspeuded  during  the  processes 
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of  molting.  Immediately  after  molting  the  effect  of  the  poison  is  manifested 
most  strikingly.  ^ 

The  author  believes  that  in  comparing  the  different  effects  of  poisons,  observa- 
tions should  be  made  on  the  third  day  after  the  poisons  are  applied  and  that 
the  average  and  maximum  mortality  can  be  determined  more  certainly  on  the 
.seventh  or  eighth  day.  Barium  chlorid  is  a  very  effective  insecticide,  but  nuist 
be  used  at  a  strength  8  to  12  times  as  great  as  arsenicals  In  order  to  produce 
the  desired  results.  It  dissolves  readily  in  water,  however,  and  is  inoffensive 
for  man.  Arsenate  of  lead  appeared  not  to  be  as  active  as  Paris  green,  but 
caused  a  rapid  paralysis  in  the  insects  which  ate  it. 

The  zoological  bulletin  of  the  division  of  zoology,  II.  A.  Surface  (Zool. 
fiul.  Pom.  Drpt.  Agr.,  5  (1907),  No.  2,  pp.  32-6 Ji,  pU.  2).— Brief  mention  is 
made  of  various  practical  methods  for  the  application  of  sprays  and  of  other 
insecticide  methods.     A  spray  calendar  is  also  included  in  the  bidletin. 

Early  spring  applications  of  insecticides  for  the  oyster-shell  scale.  The 
occurrence  and  distribution  of  San  Jose  scale  in  Vermont,  W.  Stuart  (Ver- 
mant  ma.  Rpt.  1906,  pp.  293-291,  pi.  i).— Oyster-shell  scale  is  widely  distributed 
in  the  orchards  of  Vermont.  Infested  trees  were  sprayed  in  March  with  lime- 
sulphur-salt  mixture,  prepared  according  to  the  formula  25  :16.5  :16.5 :50.  The 
mixture  was  boiled  with  steam.  This  insecticide  gave  better  results  than  any 
of  three  proprietary  remedies  compared  with  it,  but  not  all  of  the  scales  were 
killed.     Spring  treatment  is  not  recommended  for  this  insect. 

San  Jose  scale  has  been  known  to  be  in  Vermont  for  the  past  8  years.  Atten- 
tion is  called  to  the  danger  of  infestation  with  this  insect.  Lime-sulphur  wash 
is  recommended  for  eradicating  it. 

Lime-sulphur  washes  for  the  San  Jose  scale,  A.  L.  Quaintance  (U.  S.  Dept. 
Agr.  Yearbook  1906,  pp.  ^29-'/46.  pis.  3,  flgs.  2). — Lime-sulphur  wash  was  first 
used  for  San  Jose  scale  in  California,  and  its  use  has  gradually  spread  over  the 
country.  A  historical  statement  is  given  of  the  early  experiments  with  this 
insecticide,  together  with  notes  on  the  importance  of  the  different  elements  in 
the  wash,  the  variation  in  the  formulas  which  have  been  proposed  and  the  chem- 
ical changes  taking  place  in  the  preparation  of  the  wash.  Recommendations 
are  also  made  regarding  the  time  of  application,  the  necessary  equipment  for 
spraying,  and  the  range  of  usefulness  of  the  lime-sulphur  prepai'ations. 

Bacteriological  studies  on  foul  brood  and  sour  brood  of  bees,  R.  Burri 
( Bakteriologischc  Untersiichiuigcit  iibcr  die  FaulhnU  unci  Sauerbrut  dcr  Bieiien. 
Aarau:  H.  R.  Sauerldndcr  cf-  Co.,  1906,  pp.  IV+40,  pi.  1,  fig.  1).—A  series  of 
bacteriological  studies  was  carried  out  for  the  purpose  of  determining  the  bac- 
terial cause  of  foul  brood  and  sour  brood. 

It  is  found  that  in  Switzerland  foul  brood  may  be  caused  by  infection  with 
Baeillus  alvel  and  also  by  another  bacillus  which  appears  to  be  a  new  species 
and  is  difficult  to  cultivate.  The  two  organisms  may  be  distinguished  by  the 
fact  that  in  dead  larvse  B.  alvei  is  found  in  the  form  of  rods  and  spores  and 
Ijroduces  a  strong  odor,  while  the  other  bacillus  causes  no  odor  and  is  found 
only  in  the  form  of  small  spores.  Other  species  of  bacilli  were  found  not  to 
be  connected  with  foul  brood. 

Larvae  affected  with  sour  brood  are  characterized  by  an  acid  odor,  dirty  yel- 
low color,  and  inc-reased  hardness  of  the  chitin  coat.  In  affected  larv;e  large 
numbers  of  bacteria  resembling  luctic-acid  bacilli  are  found.  Both  foul  brood 
and  sour  brood  may  occur  simultaneously  in  the  same  hive,  but  the  author 
believes  that  foul  brood  is  usually  caused  by  the  new  species  of  bacillus  which 
he  lias  discovered. 

Report  on  a  disease  of  bees  in  the  Isle  of  Wight,  A.  D.  Imms  (Jour.  Bd. 
Agr.  [London],  U  {1901),  No.  3,  pp.  129-lJfO,  figs.  3).— The  bee  keepers  of  the 
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Isle  of  Wight  have  referred  to  a  bee  epidemic  in  that  island  as  paralysis, 
although  the  symptoms  did  not  agree  with  those  of  this  disease.  The  disease 
in  question  appears  to  have  been  first  noticed  in  1904  and  has  spread  rapidly 
since  that  time,  causing  serious  losses  in  many  parts  of  the  island.  Bees 
affected  with  the  disease  are  unable  to  fly  more  than  a  few  yards  and  soon  die 
after  attempting  to  crawl  up  grass  stems  or  other  objects. 

The  disease  is  confined  almost  entirely  to  adult  bees  and  affects  chiefly  the 
digestive  system ;  in  fact  it  may  be  described  as  an  excessive  enlargement  of 
the  posterior  parts  of  the  intestine,  particularly  the  colon  and  rectum.  These 
parts  become  distended,  chiefly  with  pollen  grains.  Certain  bee  raisers  claim 
that  they  are  able  to  prevent  the  occurrence  of  this  disease  by  artificial  feeding 
of  swarms,  but  this  method  does  not  always  give  satisfactory  results.  The 
author  recommends  the  destruction  of  diseased  swarms  and  the  thorough 
sterilization  of  the  hives. 

The  bee  epidemic  in  the  Isle  of  Wight  (Brit.  Bee  Jour.,  85  {1091),  No.  1302, 
i)p.  221-223,  flgs.  3.) — The  reports  concerning  the  prevalence  of  a  bee  epidemic 
in  the  Isle  of  Wight  have  been  considerably  exaggerated.  It  is  now  believed 
that  the  disease  is  not  paralysis  as  had  been  supposed,  but  is  apparently  identical 
with  a  disease  known  in  Germany  as  "  May  "  disease. 

Annual  report  of  the  royal  sericultural  station,  Padua  {Ann.  R.  Staz. 
Bacol.  PacJova,  3Jf  {1901),  pp.  125). — In  a  preface  to  this  report  the  director  of 
the  station,  E.  Verson,  calls  attention  to  the  negligence  observed  among  a  con- 
siderable percentage  of  the  population  in  carrying  on  sericulture  in  a  satis- 
factory manner.  This  matter  was  called  to  the  attention  of  government  officials 
and  a  commission  was  appointed  to  investigate  the  status  of  sericultui'e.  The 
commission  recommended  the  establishment  of  a  peripatetic  chair  of  agriculture 
for  the  purpose  of  disseminating  encouragement  and  information  regarding  silk 
raising. 

The  present  status  (H  sericulture  in  the  provinces  of  Bari,  Foggia,  and  Lecce 
is  discussed  by  E.  Quajat  (pp.  29-39).  The  causes  of  flaccidity  in  silkworms 
are  discussed  by  E.  Yerson  (40-49).  This  is  believed  to  be  a  distinct  disease 
which  may  arise  from  the  cooperation  of  a  number  of  predisposing  causes.  The 
disease  is  observed  much  more  frequently  when  the  silkworms  are  neglected 
than  on  the  premises  of  careful  and  progressive  silk  raisers.  The  same  author 
made  a  study  of  the  effect  upon  silkworms  of  washing  the  mulberry  leaves  in 
disinfectants  (pp.  50-57).  For  this  purpose  fluorid  of  silver  was  used  in  wash- 
ing the  leaves  as  compared  with  dry  leaves  and  leaves  merely  moistened  with 
water.  The  weight  of  the  cocoons  was  greatest  in  case  of  those  which  fed  upon 
leaves  treated  with  fluorid  of  silver,  but  this  increase  of  weight  was  apparent 
rather  than  real,  since  the  amount  of  silk  seemed  to  be  no  greater.  The  larvae 
fed  upon  disinfected  leaves  showed  no  dimunition  of  mortality. 

The  leaves  of  Morus  alba  and  M.  nigra  were  compared  as  food  for  silkworms 
by  E.  Quajat  (pp.  58-80).  The  quality  of  cocoons  obtained  by  feeding  the  worms 
on  Al.  nigra  was  superior,  as  was  also  the  tenacity  of  the  silk.  The  elasticity  of 
the  silk  was  the  same  in  both  cases.  The  same  author  also  gives  descriptive 
notes  of  4  races  of  Chinese  silkworms  imported  into  Italy.  E.  Verson  tested  the 
value  of  tetrachlorid  of  carbon  in  killing  the  chrysalids.  This  chemical  as  com- 
pared with  the  ordinary  method  of  steaming  was  found  to  have  no  advantage 
and  injured  the  silk  to  some  extent.  Biological  notes  are  also  given  on  a  num- 
ber of  races  of  the  silkworms  and  on  the  manner  of  depositing  the  eggs.  As  in 
previous  numbers  of  this  report  an  elaboi'ate  bibliography  relating  to  silkworms 
has  been  collected  (pp.  107-124). 

Some  silkworm  moth  reflexes,  V.  L.  Kellogg  {Biol.  Bui.,  12  {1901),  No.  3, 
pp,  152-154). — The  author  reports  a  number  of  observations  in  which  it  ap- 
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peared  that  in  mating,  the  male  silkworm  is  guided  by  the  sense  of  smell.  It 
was  also  found  that  headless  female  moths  live  as  long  as  normal  individuals 
and  lay  the  usual  number  of  eggs. 

The  consumption  of  mulberry  leaves  as  related  to  the  breeds  of  silkworms 
and  the  quality  and  quantity  of  silk,  P.  Bucci  {Staz.  I>>pcr.  Af/r.  Ital.,  39 
{1906),  No.  9,  pp.  769-816). — A  large  number  of  observations  were  made  regard- 
ing the  quality  of  silk  as  affected  by  methods  of  feeding  silkworms  and  the 
detailed  results  are  stated  in  tabular  form. 

Flaccidity  of  the  silkworm,  C.  Ciarpella  (Arch.  Farmaco].  Sper.  e  Sci.  Aff., 
6  {1901).  Xo.  2-3,  pp.  1.20-126). — The  conditions  under  which  flaccidity  occurs 
in  silkworms  are  briefly  described  by  the  author.  It  is  believed  that  this 
disease  is  transmitted  by  ingesting  food  contaminated  with  the  pathogenic 
micro-organism.  This  organism  may  be  present  at  any  time  in  the  intestines  of 
silkworms,  but  gains  entrance  to  the  tissues  of  the  body  at  times  when  the 
resisting  power  of  the  worms  is  at  low  ebb. 

FOODS— HUMAN  NUTKITION. 

Hygiene  of  nutrition,  J.  Rouget  and  C.  11.  A.  Dopter  {Hi/f/iriir  AUiiiciifdirc. 
raris:  .J.  B.  BaUlerc  cG  fions,  1906,  pp.  319). — This  handbook,  which  constitutes 
volume  4  of  a  series  of  treatises  on  hygiene  published  under  the  direction 
of  P.  C.  II.  Brouardel  and  E.  Mosuy,  summarizes  and  discusses  data  on  vege- 
tables, fruits,  and  cereals,  meat  and  fish,  dairy  products,  eggs,  etc.,  preparation 
of  food,  condiments,  px'eserved  fruits,  beverages,  food  adulterations,  over- 
abundant and  insufficient  nutrition,  foods  as  accidental  carriers  of  bacteria  and 
as  causes  of  disease,  and  related  questions. 

The  nutrition  investigations  of  the  Office  of  Experiment  Stations  and 
their  results,  C.  F.  Langworthy  {U.  S.  Dcpt.  Agr.,  0/fice  Expt.  Stas.  Rpt.  1906, 
pp.  359-312). — Attention  is  directed  to  the  lines  of  investigation  which  have 
been  especially  followed  in  carrying  on  the  nutrition  investigations  of  this 
Office,  and  some  of  the  principal  results  obtained  are  pointed  out. 

Food  value  of  corn  and  corn  products,  C.  D.  Woods  ( V.  8.  Dcpt.  Agr.,  Farm- 
ers' Bui.  298,  pp.  40,  figs.  2). — The  structure,  composition,  and  milling  of  corn, 
methods  of  cooking,  corn  breakfast  foods  and  other  corn  products,  the  digesti- 
bility of  foods  made  from  corn,  green  corn  as  a  vegetable,  and  related  questions 
are  considered  in  this  sunnnary  of  available  data  on  the  composition,  digesti- 
bility, nutritive  value,  and  place  in  the  diet  of  this  important  cereal.  In  compo- 
sition corn  compares  favorably  with  other  cereal  foods.  As  regards  its  digesti- 
bility, experiments  indicate  that  "the  carbohydrates  are  almost  completely 
utilized  by  the  body,  no  matter  how  the  grain  is  cooked.  The  method  of 
preparation,  however,  apparentl,y  makes  considerable  difference  in  the  digesti- 
bility of  the  protein.  .  .  . 

"  The  corn  breakfast  foods  and  other  corn  products  have  much  the  same 
digestibi"ty  as  corn  meal  when  cooked  in  similar  ways.  The  variations  which 
have  been  noted  with  the  different  corn  breads  and  other  corn  dishes  are  of  the 
same  character  as  those  observed  with  similar  foods  made  from  wheat  flour  of 
different  sorts." 

Corn,  like  other  grains,  "  contains  too  little  protein  in  proportion  to  its  fat 
and  carbohydrates  to  supply  the  body  with  nutritive  material  in  the  proper  pro- 
portion, and  it  should  l)e  combined  with  materials  rich  in  protein,  such  as  lean 
meat,  milk,  cheese,  dry  beans,  etc.  When  thus  combined  it  is  a  healthy,  nutri- 
tious, and  inexi)ensive  food  and  has  been  proved  by  common  experience  to  be 
wholesome,  palatable,  and  a  welcome  addition  to  the  diet. 
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"  Considering  all  of  its  uses,  corn  is  one  of  tlie  most  important  cereal  foods 
from  the  standpoint  of  palatability,  nutritive  value,  and  digestibility.  It  may 
be  prepared  for  the  table  in  a  great  variety  of  ways,  and  in  some  form  or  other 
is  deservedly  used  in  the  majority  of  American  homes." 

Nuts  and  their  uses  as  food,  M.  E.  Jaffa  (U.  S.  Dept.  Agr.  Yearbook  1906, 
pp.  295-312,  pi.  1,  fig.  1). — The  flavor,  composition,  and  digestibility  of  nuts 
and  their  place  in  the  diet  are  considered,  the  preparation  and  characteristics 
of  nut  butter,  nut  paste  and  preserves,  nut  flours,  and  other  nut  products  are 
described,  and  data  on  the  general  subject  of  nuts  and  their  uses  as  food  are 
summarized. 

In  general,  according  to  the  author,  "  it  may  be  said  that  nuts  are  a  very  con- 
centrated food,  even  more  so  than  cheese,  but  when  rationally  used  they  are 
well  assimilated  and  may  form  a  part  of  a  well-balanced  diet.  Nuts  are  a  very 
valuable  source  of  protein  and  fat,  these  two  nutrients  being  the  characteristic 
constituents  of  the  more  common  nuts,  of  which  the  walnut  and  cocoanut  may 
be  taken  as  types.  In  nuts  like  the  chestnut,  carbohydrates  are  a  characteristic 
constituent.  For  most  families  it  is  undoubtedly  wiser  to  use  nuts  as  part  of 
the  regular  diet  than  as  a  condiment  or  supplement  to  an  otherwise  hearty  meal. 

"  Vegetarians  and  others  who  use  nuts  in  place  of  meat  should  not  depend 
upon  them  as  the  main  food  supply,  but  should  supplement  them  with  more 
bulky  foods  with  a  low  content  of  protein  and  fat.  As  a  whole,  nuts  may  be 
classed  among  the  staple  foods,  and  not  simply  as  food  accessories.  At  usual 
prices,  nuts  are  reasonable  sources  of  protein  and  energy.  .  .  . 

"  Though  less  subject  to  contamination  than  many  other  foods,  nuts  should  be 
handled  and  stored  under  good  conditions,  and  especially  should  be  protected 
from  dampness  and  insect  enemies." 

Infant  feeding  and  infant  mortality  among  the  Chinese,  Wiens  {Arch. 
Rasseii  ii.  Gcscll.  Biol.,  .'/  {l!)(n).  No.  2,  pp.  22'i-221). — On  the  basis  of  personal 
observation  and  other  ^ivailable  data  the  author  discusses  infant  feeding  in 
northern  China. 

In  general,  the  children  are  bi'east  fed  for  18  months  and  sometimes  for  3 
or  4  years.  Cow's  milk  is  not  used  by  the  Chinese,  and  when  the  children  ai"e 
weaned  they  are  given  porridge  made  from  wheat  flour  or  from  millet  meal 
with  millet  bread  and  similar  f()ods,  and  later  eggs  and  a  little  meat,  that  is, 
they  gradually  become  accustomed  to  the  mixed  diet  used  by  adults.  In  well-to- 
do  families  a  special  sort  of  rice  is  used,  as  well  as  lotus  roots,  cakes  from  bean 
flour,  variovis  dishes  made  from  wheat  flour,  and  fruit.  When  it  was  necessary 
to  wean  very  young  children  on  the  cereal  products  mentioned,  fatal  results 
were  almost  always  noted. 

A  plea  for  the  use  of  oatmeal  in  the  dietary  of  children,  C.  Watson  {Brit. 
Med  .Jour.,  I'JOl,  A'o.  2//i7,  pp.  9So,  9S(),  fig-s.  2). — In  the  author's  opinion,  oat- 
meal porridge  is  a  very  satisfactory  food  for  children  from  the  third  year 
onward.  "  Breakfast  is  the  meal  into  which  oatmeal  should  most  largely 
enter,  the  best  form  of  administration  being  porridge  and  milk",  which  should 
be  followed  by  a  glass  of  milk  and  some  bread  and  butter."  The  author 
believes  that  it  is  better  to  omit  meat  from  the  meal.  His  high  opinion  of 
oatmeal  is  in  part  based  upon  the  fact  that  in  experiments  with  yoiuig  rats  the 
thyroid  gland  was  much  more  highly  developed  on  oatmeal  than  on  a  diet  of 
l)read  and  milk. 

Buttermilk  feeding,  II.  C.  Carpenter  {.Jour.  Amer.  Med.  Assoc,  J/S  {1907), 
No.  19,  pp.  1576-1580,  dgms.  12). — A  discussion  of  the  uses  of  buttermilk  in 
infant  feeding,  with  reports  of  a  number  of  cases.  On  the  basis  of  experience, 
the  author  considers  fresh  buttermilk  most  excellent  temporary  food  "  for  infants 
suffering  from  intestinal  indigestion,  enteritis,  and  marasmus."    No  unpleasant 
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effects  from  the  :i(liniiiistratioii  of  fresh  bntteriuilk  have  heen  noted,  and 
infants  ahnost  Invariably  talce  it  well.  In  the  anthor's  opinion,  "whatever 
smress  has  attended  the  use  of  buttermilk,  is  not  so  nuich  (Uie  to  the  absence 
of  fat  as  to  the  f?r»'at  ease  with  which  the  proteid  of  buttermilk  is  disesfed. 
.  .  .  Several  who  were  unable  to  dii?est  0.75  i»er  cent  of  calcium  casein  digested 
perfectly  the  2  per  cent  to  '.i  per  cent  of  casein  lac-tate  in  the  buttermilk." 

Milling  characteristics  of  Australasian  wheats,  F.  B.  Guthrie  and  G.  W. 
NoRRis  (A(/i:  Gas.  N.  S.  Wales,  18  (1907),  Xo.  .',.  pp.  295-307).— Pei-centage  of 
nulling  products,  color  of  the  flour,  strength,  ghiten  content,  character  of  the 
gluten,  and  other  data  were  recorded  for  a  number  of  samples  of  wheats  grown 
in  Australia. 

The  author  notes  that  a  number  of  varieties  yield  tloui's  of  high  strength 
and  that  they  retain  this  characteristic  under  cultivation  in  regions  where 
hitherto  rapid  deterioration  of  wheat  in  this  respect  has  been  observed. 

Structure  of  the  starch  grain,  H.  Kraemer  {Amer.  Jour.  Pharm.,  19  {1901), 
A"o.  211-229,  1)1.  1,  figs.  3). — A  summary  of  experimental  evidence  and.  other 
data  included  in  this  paper  led  to  the  conclusion  that  "  the  starch  grain  con- 
sists of  colloidal  and  crystalloidal  substances,  these  being  arranged  for  the 
most  part  in  distinct  and  .separate  lamelhe,  that  is,  at  the  point  of  origin  of 
growth,  and  in  the  alternate  lamellie  the  colloidal  substance  preponderates, 
associated  with  the  crystalloid  cellulose ;  whereas  in  the  other  layers  the 
crystalloidal  substance,  consisting  for  the  most  part  of  granulose,  occurs  in 
greater  iiroportion." 

The  chemical  composition  of  cooked  vegetable  foods,  II,  Katharine  I. 
WnxiAMS  {Jour.  Aiiicr.  Clieiii.  .S'oc,  29  {1901),  A'o.  //,  pi).  .514-582). — The  author 
reports  an  extended  study  of  the  composition  of  cooked  cereal  foods  as  com- 
pared \^ith  the  raw  product.     Earlier  work  has  heen  noted  (E.  S.  R.,  15,  p.  885). 

The  pentosan  and  methyl  pentosan  content  of  vegetables,  J.  Sebelien 
{Choti.  Ztg.,  30  {1906),  p.  JfOl;  ahs.  in  Ztschr.  Uiifcr.sucli.  ^'ahr.  u.  GenussmtJ.. 
13  {1901),  Xo.  10,  p.  638).— The  author  distilled  with  hydrochloric  acid  a  num- 
ber of  vegetable  products,  such  as  wood  of  different  sorts,  hay,  seaweeds,  barley, 
bran,  oil  cakes,  carrots,  and  turnips,  and  found  that  the  resulting  furfurol  con- 
tained t)nly  small  amounts  of  methyl  furfurol  and  that  the  ratio  of  methyl 
])eutosan  to  pentosan  was  usually  less  than  1.  Carrots  and  turnips,  he  states, 
contained  respectively  2.50  and  2.93  per  cent  methyl  pentosan  on  a  dry-matter 
basis,  and  HAP>  and  0.07  per  cent  pentosan. 

Dika  butter,  E.  MnxiAii  {A(/r.  I'rat.  Pay.^  Chaud.^.  1  {1901),  No.  //.S\  pp.  189- 
199). — Dika  butter,  a  culinary  fat  prepared  from  the  seeds  of  Irmntila  (/ahoiicii- 
•s/.s-,  is,  the  author  believ«'s,  destined  to  become  an  important  article  of  diet. 
It  possesses  a  delicate  flavor  not  unlike  that  of  cocoa  butter  and  resembles 
this  and  other  vegetable  culinary  fats  in  chemical  character,  as  the  analytical 
data  show.  The  method  of  manufacture  is  described.  The  cake  remaining  after 
the  extraction  of  the  fat  is  stated  to  he  an  important  feeding  stuff.  When  well 
prepared,  dika  butter  has  a  decided  advantage  in  that  it  does  not  I'eadily  spoil. 

Concerning  cocoa  and  chocolate,  J.  Dekker  {Arcli.  PJianit.,  2'i5  {1901), 
No.  2.  pp.  h')3,  h'l'i). — A  ])olemi<al  article. 

The  quantity  of  calcium  oxalate  in  cinnamon  and  cassia  bark,  J.  IIen- 
DKicK  {AiKili/st.  32  {1901).  p.  I'l:  (ihs.  ill  Cliriii.  Zi{i.,  31  {1901),  No.  2'f,  Report. 
.Vo.  21,  p.  126). — None  of  the  cassia  sami)les  t-ontained  as  nuich  calcium  oxalate* 
as  the  lowest  amount  found  in  ciiuiamon  bark.  The  investigation  also  showed 
tJiat  wild  cinnamon  could  be  distinguished  from  (U'dinary  Ceylon  ciiuiamon, 
since  it  contains  about  twice  as  much  calcium  oxalate. 

The  examination  and  valuation  of  raspberry  juice  and  raspberry  sirup, 
P.  BuTTE.NBERu    {Aich.  I'ltiuiii..  2'i.',    (11101).  .\i>.  2.  pp.  8l-;n). — A  summary  of 
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investigations  on  the  subject  witla  s]iec-ial  reference  to  determining  tlie  ]iurity 
of  rnsplierry  .inice  and  rasphorry  sirnp. 

Marmalade  niaking  by  English  methods,  C.  Rapp  (Die  Manueladenfuhri- 
katioji  iKtcli  riiglixclicin  Vcrfahren.  "Magdeburg  and.  Viniiia:  HchaJIcJin  tG 
Wollbiiick,  1907,  pp.  12.',,  figs.  J,.l,;  rev.  in  Osterr.  Chevi.  Ztg.,  10  {1907),  No.  8,  p. 
107). — The  autlior  discusses  materials  used  in  marmalade  malving,  different 
sorts  of  machinery,  liandlhig  and  shipping  goods,  and  related  questions. 

Concerning  Liebig's  meat  extract,  II,  KutschePv  {ZrnthJ.  PJiy<siol.,  21 
(1907),  No.  2,  pp.  33-35). — Oblitin,  histidin,  and  a  new  meat  base  for  which 
the  tentative  name  "  vitiatin  "  is  proposed,  were  identified  as  constituents  of 
meat  extract.  Vitiatin  is  apparently  related  to  guanidin,  methylguanidin,  di- 
methylguanidin,  creatin,  and  creatinin,  and  the  author  liopes  that  it  will  prove 
to  be  the  mother  substance  of  these  bodies.  Earlier  work  has  been  noted 
(E.  S.  R.,  17.  p.  790). 

Preservation  of  meat  (Osterr.  Mil.  Ztsclir.,  2  (1906),  p.  1817;  ahs.  in  Hyg. 
Zenthl.,  2  (1907),  No.  14,  pp.  '/-jI,  J,.}2). — In  the  system  of  preserving  meat 
described,  the  meat  is  dried  in.  a  vacuum  at  a  temperature  less  than  0°  C.  It 
is  stated  that  the  flesh  thus  dried  remains  porous,  keeps  well,  and,  after  soak- 
ing in  water,  closely  resembles  fresh  meat  in  appearance  and  flavor. 

A  contribution  to  the  chemistry  of  the  bleaching  of  flour,  S.  Avery  (Jour. 
Amer.  CJtciit.  l^oc,  29  (1907),  No.  //,  pp.  571-37'/). — From  experiments  which 
were  carried  on  at  the  Nebraska  Experiment  Station  with  different  bleaching 
agents,  the  author,  concludes  that  "  the  maximum  bleaching  effect,  without 
regard  to  the  quantity  of  the  reagent,  can  be  obtained  by  the  use  of  bromiu. 
The  other  reagents  follow  in  the  order  named :  Chlorin,  sulphur  dioxid,  nitrogen 
peroxid.  A  given  weight  of  nitrogen  peroxid  will  bleach  a  far  greater  quantity 
of  flour  than  the  same  weight  of  any  of  the  other  reagents  mentioned.  All 
samples  of  flour  bleached  with  nitrogen  peroxid,  in  so  far  as  tested,  respond  to 
the  Griess  test  for  nitriies.  Samples  stored  in  laboratories  and  in  mills  where 
bleachers  are  used,  connnonly  respond  to  the  same  test.  A  sample  exposed, 
however,  for  13  months  in  an  office  not  containing  any  electric  or  gas  lights 
failed  to  respond  to  the  Griess  test. 

"A  sample  of  the  flour  under  consideration  was  placed  in  a  layer  Jj  in.  thick 
between  plates  of  glass.  The  plates  were  bound  together  at  the  edges  with 
adhesive  tape.  The  whole  was  exposed  to  the  action  of  sunlight  by  placing  in 
direct  sunlight  and  reflecting  also  the  rays  against  the  reverse  side  by  a  mirror. 
The  sample  was  bleached  by  an  exposure  of  2  hours. 

"  Nitrogen  peroxid  mixed  with  an  excess  of  ozone  shows  the  same  bleaching 
effect  as  when  mixed  with  air.  The  bleaching  is  due  solely  to  the  peroxid 
present." 

The  specific  yellow  coloring  matter  of  wheat  occurs  dissolved  in  tlie  wheat 
oil  and  may  be  extracted  with  benzene  or  other  solvents,  the  extracted  flour, 
as  the  author  points  out,  being  almost  white.  It  was  found  that  exposure  to 
direct  sunlight  removed  the  color  of  a  benzene  solution  of  wheat  fat  in  .3  hours. 
When  a  sample  was  shaken  with  a  very  dilute  solution  of  nitrous  acid  bleaching 
was  instantaneous.  With  dilute  bromin  water  the  effect  was  less  rapid.  Slow 
bleaching  was  effected  with  a  solution  of  sulphurous  acid  in  large  excess. 

"  Hydrogen  peroxid  solution,  on  shaking  with  the  benzene  solution  of  the  oil 
and  coloring  matter,  gave  no  bleaching  effect.  This  was  true  in  acid,  neutral, 
and  basic   solutions. 

"A  solution  of  the  colored  oil  in  aceton(>  was  treated  with  a  trace  of  water  and 
alumiimm  amalgam.  The  color  was  not  clianged.  Zinc  dust  and  acetic  acid 
were  also  without  effect." 
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As  regards  the  action  of  reagents  on  the  oil  without  the  solvent,  it  was  found 
that  it  was  rendered  nearly  colorless  by  cautiously  applying  nitrogen  peroxid, 
chlorin,  or  brouiin.  "The  first  effect  is  to  destroy  the  yellow  color.  Secondary 
effects,  such  as  causing  the  oil  to  become  red  brown,  are  obtained  by  an  excess 
of  the  reagent  or  by  heating  or  by  both." 

In  the  author's  opinion,  the  nitrous  acid  used  in  bleaching  apparently  forms 
a  fairly  stable  compound,  presumably  by  uniting  with  the  mineral  matter  of  the 
flour  to  form  a  salt.  An  excess  of  nitrogen  peroxid  discolors  the  gluten  of  the 
flour. 

On  the  basis  of  unpublished  data  obtained  at  the  Nebraska  Station,  tests 
with  numerous  samples  of  commercially  bleached  flour  did  not  indicate  that 
bleaching  had  any  apparent  effect  on  bread-making  qualities. 

In  general,  whatever  the  nature  of  the  coloring  matter  in  wheat  flour  may  be, 
it  appears,  according  to  the  investigations  reported,  to  be  indifl'erent  to  ordinary 
oxidation  or  x-eduction  or  to  acids  or  alkalis.  The  minute  traces  of  yellow 
coloring  matter  present  in  flour  can  be  bleached  with  such  minute  amounts  of 
nitrogen  peroxid  "  that  it  is  diflicult  to  detect  any  effect  on  the  flour  other  than 
the  bleaching  and  the  presence  of  traces  of  nitrites.  The  extreme  sensitiveness 
of  the  coloring  matter  to  nlti'ovis  acid  suggests  that  the  color  may  be  dependent 
on  the  presence  of  an  amino  group." 

The  effects  on  the  hunian  system  of  Louisiana  manufactured  sirups  and 
molasses,  K.  E.  Blouin,  P.  E.  Archinard,  and  J.  A.  Hall,  Jr.  {Louisiana  Stas. 
Bid.  O-'i,  pp.  -'/6). — In  the  manufacture  of  Louisiana  cane  sirups  and  molasses 
the  juice  is  treated  with  lime  and  sulphur  fumes,  and  a  series  of  investigations 
was  undertaken  to  study  the  effects  of  sulphites  on  the  human  system. 

Twelve  negroes  served  as  subjects  of  the  tests,  which  covered  5  periods  of  1 
week  each.  In  the  first  and  fifth  period  a  normal  mixed  diet  without  the  sirup 
was  followed  and  in  the  remaining  periods  sirup  or  molasses,  which  contained 
from  IGl  mg.  to  928  mg.  of  sulphur  as  sulphites  per  kilogram  was  added  to  the 
ration,  the  amount  of  molasses  or  sirup  eaten  per  day  averaging  120  to  421  gm. 
per  man.     The  subjects  were  not  aware  of  the  nature  of  the  experiment. 

Throughout  the  test  examinations  were  made  of  the  blood  of  the  subjects 
and  records  were  kept  regarding  their  physical  condition,  body  weight,  etc. 
Among  the  conclusions  drawn  were  the  following : 

"  From  a  practical  standpoint  the  experiments  on  molasses  feeding  wei'e 
carried  on  for  a  sufficient  length  of  time  and  on  a  scale  large  enough  to  test  the 
effects  of  these  foods  on  the  human  subject  in  ordinary  health.  .  .  . 

"As  in  none  of  our  cases  were  the  body  functions  interfered  with,  in  each  one 
the  body  weiglit  increased,  and  as  the  blood  steadily  increased  in  number  of 
red  blood  cells,  in  the  percentage  of  hemoglobin,  etc.,  it  must  be  admitted  that 
these  sui)jects  were  gaining  in  health  and  neither  doing  nor  taking  anything 
prejudicial  to  their  physical  well-being. 

"  The  amount  of  molasses  consumed,  although  in  .some  instances  very  large, 
does  not  seem  to  have  had  any  deleterious  etfects  on  the  functions,  weight,  and 
Mood  condition  of  the  subjects,  but  rather  to  the  contrary. 

"  We  are,  therefore,  free  to  conclude  that  molasses  feeding,  even  when  said 
molasses  contains  as  high  as  over  900  mg.  per  kilo  of  sulphur  as  sulphites,  can  be 
carried  on  vmder  ordinary  circumstances  without  prejudicial  effect  to  health." 

The  molasses  and  sirup  used  were  iinalyzed. 

General  results  of  investigations  on  the  effects  of  salicylic  acid  and 
salicylates  on  health,  II.  W.  Wiley  (Chem.  Ztg.,  31  {1901),  No.  23,  pp.  301, 
•302). — The  data  summarized  have  been  noted  from  another  publication  (E.  S.  R., 
18,  p.  4G2.) 
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Food  inspection  decisions  {U.  8.  Dept.  Agr.,  Food  Insp.  Decisions  74,  pp.  3; 
75,  pp.  2;  76,  pp.  13). — These  publications  include,  respectively,  the  decisions 
which  have  been  rendered  under  the  provision  of  the  pure  food  law  regarding 
certificates  for  imported  meats  and  meat-food  products  of  cattle,  sheep,  swine, 
and  goats ;  the  labeling  of  mixtures  of  cane  and  maple  sirups ;  and  dyes,  chem- 
icals, and  preservatives  in  foods. 

Adulteration  of  food  {Ri)t.  Inland  Rev.  Canada,  1906,  pt.  3,  pp.  375).— A 
summary  of  data  showing  the  scope  and  extent  of  the  year's  woi'k  of  the 
Canadian  Inland  Revenue  Department  in  respect  to  food  and  food  adulteration. 
The  results  have  appeared  in  detail  in  Bulletins  106  to  124  of  the  department, 
which  are  reprinted  as  appendixes.  These  bulletins  have  been  noted  from  time 
to  time  as  they  appeared. 

Law  with  respect  to  foods  in  Germany,  G.  Lebbin  and  G.  Baum  (Deutsches 
Nahrungsmittelrecht.  Berlin:  J.  Guttentay,  1907,  vols.  1,  pp.  555;  2,  pp.  22 i; 
rev.  in  Chem.  Ztg.,  31  (1907),  No.  28,  p.  361). — This  work  is  designed  for  the 
use  of  students,  physicians,  chemists,  and  manufacturers.  The  first  volume  is 
concerned  with  fines,  duties,  and  other  legal  questions,  while  the  second  con- 
tains a  summary  of  data  on  analytical  methods  with  special  reference  to  the 
needs  of  legal  chemists. 

Observations  on  human  chyle,  T.  Solimann  {Amer.  Jonr.  Physiol.,  17 
(1907),  No.  5,  pp.  Ji87--i9lj. — The  chyle  was  obtained  from  a  subject  who  had 
been  wounded  in  the  thoracic  duct  and  operated  on  in  such  a  way  that  the  lymph 
flowed  fi'om  the  wound  in  a  continuous  stream  for  several  days.  When  the  sub- 
ject fasted  the  chyle  was  clear ;  at  other  times  it  was  more  or  less  creamy  in 
appearance  and  when  creamy  would  clot  or  jelly  on  standing.  Analyses  of  the 
chyle  are  reported  as  well  as  data  upon  the  excretion  of  different  drugs  in  chyle 
and  related  topics. 

Do  eggs  affect  the  excretion  of  uric  acid?  P.  Fauvel  (Co)npt.  Rend.  Soc. 
Biol.  [Paris],  62  (1907).  J^o.  14,  pp.  730-732).— In  the  experiment  reported  150 
gm.  egg  per  day  was  added  to  an  otherwise  purin-free  diet,  this  period  being  pre- 
ceded and  followed  by  a  similar  diet  without  eggs.  As  shown  by  the  data  re- 
corded, eggs  did  not  increase  the  uric-acid  output  or  the  excretion  of  xantho- 
uric  bodies. 

Total  metabolism  of  iron  and  calciiim  in  man,  H.  C.  Sherman  (Proc.  Soc. 
Expt.  Biol,  and  Med.,  //  (1906),  No.  2,  pp.  21,  22;  abs.  in  Chem.  Abs.,  1  (1907), 
No.  5,  p.  582). — The  balance  of  income  and  outgo  of  iron  and  calcium  was  de- 
termined in  3-day  experiments  with  man.  "  On  a  diet  with  0.0057  iron  and 
2.65  calcium  oxid  there  was  equilibrium  with  respect  to  iron  and  retention  of 
calcium.  With  0.0065  iron  and  0.14  lime,  or  0.0071  iron  and  0.13  calcium  oxid, 
there  were  losses  of  both  iron  and  calcium."  The  results  confirm  the  statement 
previously  made  that  a  deficiency  of  calcium  in  the  diet  may  lead  to  a  siuud- 
taneous  loss  of  iron. 

Thermodynamics  of  muscles,  K.  Bxjbkeb  (Miinchen.  Med.  Wchnschr.,  51^ 
(1907),  No.  2,  pp.  59-62;  abs.  in  Zentbl.  Qesam.  Physiol,  u.  Path.  Stoffivechsels, 
n.  ser.,  2  (1907),  No.  6,  p.  222). — The  author's  experimental  methods  permit  the 
study  of  muscle  activity  and  show  that  under  the  different  external  and  internal 
influences  which  different  seasons  bring  about  the  muscle  possesses  varying 
quantities  of  energj-yielding  material.  It  also  appears  from  his  results  that  in 
the  case  of  raising  and  lowering  a  weight  isothermic  energy  is  involved  in  the 
lowering,  though  in  much  less  degree,  as  well  as  in  the  raising.  Other  ques- 
tions are  also  considered. 

Protean  cleavage  and  labored  breathing,  C.  Voit  (Ztschr.  Biol.,  Ji9  (1907), 
No.  1,  pp.  1-36). — An  extended  summary  and  discussion  of  the  changes  in  niti'o- 
gen  excretion  observed  when  breathing  becomes  labored,  based  in  a  large 
measure  upon  the  author's  own  investigations. 
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The  increased  nitrogen  excretion  whicli,  it  is  pointed  out,  lias  been  practically 
always  noted  in  experimental  studies  of  the  question,  in  the  author's  opinion 
is  dependent  upon  the  muscular  exertion  just  as  it  would  be  in  other  cases  of 
muscular  activity.  The  cleavages  due  to  muscular  work  and  to  dyspnoea  are, 
therefore,  of  the  same  character.  Increased  nitrogen  excretion  under  certain 
pathological  conditions  and  related  questions  are  also  discussed. 

ANIMAL  PRODUCTION. 


Commercial  feeding  stuffs,  H.  J.  Wheeler  et  al.  {Rhode  Island  Sta.  Bui. 
119.  PI).  S9-107). — The  177  samples  examined  under  the  State  feeding-stuff 
law  included  animal  meal  and  bone,  cotton-seed  meal  and  feed,  new  and  old 
process  linseed  meal,  gluten  feed,  brewers  and  distillers"  grains,  wheat  mid- 
dlings, wheat  bran,  mixed  feed,  provender,  hominy  meal,  horse  feed,  dairy  and 
stock  feed,  poultry  feed,  and  miscellaneous  feeds. 

Most  of  the  feeds  were  essentially  as  guaranteed.  Several  samples  of  horse 
feed,  however,  were  below  standard.  The  cotton-seed  meal  recently  examined, 
according  to  the  authors.  Is  not  of  as  good  quality  as  formerly. 

"This  is  explained  Ijy  some  manufacturers  as  being  due  to  the  wet  weather 
the  previous  autumn,  and  to  consequent  Injury  to  the  cotton  seed.  On  the 
other  hand  it  is  alleged,  by  parties  who  ought  to  know,  that  some  of  the  mills 
are  introducing  more  ground  cotton  hulls  than  formerly.  Whatever  the  cause, 
the  attention  of  the  consumers  should  be  called  to  the  facts." 

As  regards  mixed  feeds,  cheap  guaranteed  material  is  being  sold  at  present, 
it  is  pointed  out,  which  contains  corn  cobs,  rice  hulls,  or  other  material  of  little 
or  no  value  as  feed. 

"  On  this  account  many  of  the  manufacturers  of  the  genuine  article  are  now 
branding  their  goods  as  consisting  of  '  pure  wheat  bran  and  middlings,'  or  they 
are  guaranteeing  the  percentages  of  fat  and  protein  which  the  goods  contain. 

"  When  one  considers  that  good  mixed  hay,  even  if  free  from  clover,  con- 
tains from  6  to  7  per  cent  of  protein,  that  mixed  hay  and  clover  contains  from 
10  to  11  per  cent  of  protein,  and  that  pure  clover  hay  contains  from  12  to  13 
per  cent  of  protein,  one  is  astounded  that  so  many  feeders  of  stock  continue 
to  purchase  the  commercial  feeds  of  low  grade  at  the  prevailing  prices.  So 
long  as  such  conditions  exist,  it  is  the  consumer's  own  fault  if  he  concludes  that 
farming  does  not  pay." 

Forage  plant  investigations,  H.  G.  Knight,  F.  E.  Hefner,  and  A.  Nelson 
{WyomUu)  Hta.  Rpt.  1906,  pp.  35-57 ) .—Noted  from  another  publication  (E.  S.  R., 
18,  p.  220). 

Summary  of  recent  investigations  of  the  value  of  cacti  as  stock  food, 
D.  Griffiths  and  R.  F.  Hare  (U.  8.  Dept.  Agr.,  Bur.  Plant  Indus.  Bui.  102, 
pp.  7-18,  pi.  1). — Analyses  are  reported  of  a  number  of  samples  of  cactus  and 
cactus  fruits,  including  both  the  whole  fi'uit,  inilp,  and  seed.  In  the  case  of  a 
number  of  samples  of  cactus  forage  ash  analyses  were  also  made.  The  fol- 
lowing table  shows  the  average  results  obtained  with  the  different  sorts  of 
cacti : 

Average  composition  of  cactus  forage. 


Spines. 

Water. 

Protein. 

Fat. 

Nitrogen- 
free 
extract. 

Crude 
fiber. 

Ash. 

Prickly  pears 

Per  cent. 

0.44 

.79 

1.03 

Per  cent. 
84. 26 

78. 47 
87.88 

Per  cent. 
0.73 
L41 
1.05 

Per  cent. 

0.34 

.63 

.41 

Per  cent. 
9.04 
12. 30 

7. 22 

Per  cent. 
2.41 
3.59 
1.76 

Per  rent. 
3  06 

Cane  cacti 

3  61 

Mis(!ellaneous  cacti 

1  67 
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"  On  account  of  several  practical  considerations  the  prickly  pears  are  of 
much  more  value  than  either  of  the  other  2  groups.  They  are  more  numerous 
in  the  wild  state,  they  adapt  themselves  to  cultivation  more  readily,  make  a 
more  rapid  gi-owth,  and  are  more  readily  propagated  from  cuttings,  all  of 
which  are  of  vital  importance  in  the  economic  use  and  handling  of  the  crop. 
Practically  all  of  the  Mexican  prickly  pears  are  fed  to  stock  to  a  greater  or 
less  extent,  especially  those  growing  where  fodder  is  the  most  scarce,  but  there 
is  only  one  cylindrical-jointed  species  {Opuntia  imbricata)  which  is  used  to 
any  appreciable  extent.  The  experience  of  the  writers  has  shown  that  Cereus 
giganteus  is  readily  eaten  by  cattle  when  chopped  up,  but  they  know  of  no 
actual  feeding  having  been  conducted  with  it  on  any  commercial  scale." 

As  regards  cactus  rations  the  authors  point  out  that  40  lbs.  of  cactus  with 
10  lbs.  of  wheat  bran  and  12  lbs.  of  corn  stover  would  furnish  nutritive 
material  in  about  the  proper  proportion  for  milch  cows.  "  If  a  ration  is  desired 
in  which  the  cactus  is  fed  with  dried  brewers'  grain  and  cotton-seed  meal, 
it  could  be  made  by  feeding  60  lbs.  of  cactus  with  14  lbs.  of  brewers'  gi-ain  and 
1  lb.  of  cotton-seed  meal."    Other  rations  are  also  suggested. 

In  a  discussion  of  the  food  value  of  different  parts  of  the  plant,  it  is  pointed 
out  that  the  seeds  of  many  varieties,  particularly  of  the  genus  Opuntia,  are 
hard  and  woody  and  to  a  great  extent  at  least  pass  through  the  animals  un- 
changed.   With  other  cacti  the  seeds  are  very  different  in  character. 

"  There  is  no  doubt  that  burros,  which  commonly  feed  upon  the  fruits  of  the 
viznaga  (Echinocactus  tcislizeni) ,  get  a  deal  of  nourishment  out  of  the  seeds, 
which  are  very  oily  and  easily  masticated." 

Other  questions  connected  with  the  conditions  favorable  to  the  growth  of 
prickly  pears,  the  nomenclature  of  cacti,  and  related  questions  are  discussed 
and  some  data  are  given  regarding  the  use  of  cacti  in  ]Mexico  as  human  food. 

The  digestibility  of  cattle  foods,  J.  B.  Lindsey,  E.  B.  Holland,  and  P.  H. 
Smith  {Masi^aclnisctts  Sfh.  Rpt.  1906.  pp.  96-136).— The  digestibility  of  a  num- 
ber of  feeding  stuffs  was  studied  with  sheep,  the  same  methods  being  followed 
as  in  earlier  work  of  which  this  is  a  continuation  (E.  S.  R.,  17,  p.  279).  The 
average  results  obtained  follow : 

Cocffloienis  of  dii/cstibiUty  of  feeding  .stuff a  in  r.rpcrinirnt.'^  wilh  .sheep. 


Kind  of  feed. 


Soy-bean  fodder 

Malt  sprouts 

Sucreiie  dairy  feed 

Holstein  sugar  feed 

Macon  sugar  feed 

Hominy  feed 

Buckwheat  middlings 

Oat  middlings 

Eureka  silage  corn  stover 

Pride  of  the  North  corn  stover 

English  hay 

Early  Amber  sorghum 

Pride  of  the  North  corn  fodder 
Porto  Rico  molasses,  150  gm . . . 
Porto  Rico  molasses,  250  gm  . . . 
Porto  Rico  molasses,  250  gm . . . 

Gluten  feed 

Green  diamond  sugar  feed 

Sea  Island  cotton-seed  meal. . . 

Red  wheat  meal , . 

Learning  corn  silage 

White  winter  wheat  meal 

Feed  barley  mjeal 


Num- 
ber of 
tests. 


Dry 
matter. 


Per  cent. 
64.82 
8L87 
69. 48 
71.31 
70. 53 
87. 58 

75. 04 
89. 65 
54.-40 
53.97 

62. 51 
68.37 
70. 56 
99.01 

90. 05 

74. 52 
95. 81 
(15. 54 
67. 95 
K5.78 
70.02 
88. 28 
88.97 


Protein. 


Per  cent. 
80. 26 
75. 92 
60. 79 
65. 65 
58.88 
69.54 
85. 13 
80. 36 
48.29 
44.85 
56. 75 
48.14 
62.  74 
25.30 


91.09 
69.57 
78.39 
67.10 
63.91 
81.79 
88.08 


Fat. 


Per  cent. 
67. 50 
86. 60 
94.41 
87.  S3 
82. 37 
88.16 
89.36 
93. 22 
66.58 
64.40 
51.09 
62.75 
76.06 


77. 69 
83.  57 
100. 00 
79.97 
84.64 
64. 35 
86.34 


Nitrogen- 
free 
extract. 


Per  cent. 
74.61 
85. 30 
72.  54 
80.  50 
82. 12 
92.61 
83. 27 
95. 27 
52.93 
53.88 
63. 53 
73.70 
77.04 
99.  28 
95. 33 
85. 87 
95. 23 
74. 39 
78.18 
92.47 
72. 89 
93.49 
93.01 


Crude 
liber. 


Per  cent. 
47. 55 
99. 42 
71.94 
44.07 
43.88 
79.96 
16. 92 
48.93 
59. 06 
60.25 
67. 2S 
68. 47 
64.  82 


126. 19 
43.78 
40. 32 


71. 02 
'76.I6' 


Per  cent. 
39.29 
19.12 
37.  72 
32.97 
20.42 
48.88 
35.56 
35.56 
46.01 
31.09 
45.90 
41. 72 
34.43 
86.09 
52.56 
64.69 
88.37 
37.66 
84.56 
27.68 
49.83 
29.60 
37.64 
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Some  of  the  conclusions  wliieh  were  drawn  follow :  "  The  soy-bean  fodder 
apjiears  to  he  slightly  less  digestible  than  that  of  other  legumes,  due  in  all 
pr()l>al)ility  to  the  tough  woody  stems  which  are  characteristic  of  the  plant. 
Note  the  low  digestibility  of  the  tiber  and  the  high  digestibility  of  the  protein." 

The  Sucrene  dairy  feed  "  is  decidedly  less  digestible  than  either  flour  mid- 
dlings or  gluten  feed,  and  either  of  the  two  latter  feeds  would  furnish  digestible 
matter  and  especially  digestible  protein  for  less  money  than  the  Sucrene  feed." 
Similar  conclusions  were  drawn  for  the  other  sugar  feeds  tested. 

Standard  hominy  feed,  apparently,  "  has  fully  as  much  digestible  matter  as  is 
contained  in  a  like  quantity  of  an  average  quality  of  corn  meal.  Hominy  con- 
tains rather  more  protein  and  noticeably  more  fat  than  clear  corn,  and  for  some 
purposes  may  be  considered  a  preferable  feed." 

Judged  by  composition  and  digestibility,  oat  middlings  "would  be  a  few  per 
cent  more  valuable  than  average  wheat-flovu*  middlings  for  ordinary  feeding 
purposes.     It  ought  to  make  a  valuable  feed  for  young  calves. 

"  It  is  evident  from  the  analysis,  from  the  digestion  coefficients  obtained,  and 
from  the  retail  price  of  the  article  ($2G  to  .$28  a  ton)  that  genuine  buckwheat 
middlings  is  an  economical  source  of  dry  matter  and  digestible  protein." 

The  sorghum  fed  as  a  soiling  crop  was  found  to  have  had  the  same  digesti- 
bility, according  to  the  authors,  as  millet  and  corn  fodder  at  a  similar  stage  of 
growth.  "The  protein  only  seems  to  be  less  digestible  than  that  contained  in 
the  other  two  fodders.  Sorghum  is  eaten  well  by  dairy  cattle,  is  available 
just  before  corn  is  sufliciently  mature  to  be  at  its  best,  and  is  considered  a  satis- 
factory addition  to  the  list  of  soiling  crops  for  Massachusetts." 

When  the  smaller  amount  of  molasses,  150  gm.  per  head  daily,  was  consumed 
with  800  gm.  of  hay  the  x'esults  were  somewhat  contradictory  and  definite  con- 
clusions can  not  be  drawn  "  other  than  to  conclude  that  this  quantity  of  molasses 
was  well  assimilated,  without  causing  any  serious  digestion  depression."  When 
the  larger  amounts  of  molasses,  250  gm.,  were  consumed  with  a  like  quantity 
of  hay  or  with  (>()0  gm.  hay  and  200  gm.  gluten  feed,  a  depression  in  the  digesti- 
bility of  other  constituents  of  the  ration  was  noted  and  it  is  intended  to  continue 
the  work  to  secure  additional  data.  From  the  results  as  a  whole  it  is  evident 
that  "2,000  lbs.  of  Porto  Rico  molasses  contain  between  1,080  and  1,160  of 
easily  digestible  carbohydrates,  and  that  its  crude  pfotein  has  little  or  no  value 
as  a  source  of  nutrition. 

"  The  gluten  feed  appears  to  have  been  thoroughly  digested,  showing  higher 
coefficients  than  the  average  of  previous  trials." 

It  is  claimed  that  the  hulls  of  Sea  Island  cotton  seed  are  thin  and  that  it  is 
not  possible  or  profitable  to  thoroughly  separate  them  from  the  meats.  In  gen- 
eral, the  Sea  Island  cotton-seed  meal  was  inferior  in  digestibility  to  high-grade 
meal. 

"  The  fat  in  the  low-grade  meal  is  shown  to  be  nearly  all  available,  while  the 
protein  is  somewhat  less  digestible  than  that  contained  in  a  high-grade  meal : 
the  chief  difference,  however,  in  the  digestibility  of  the  2  grades  is  to  be  found 
in  the  total  dry  and  extract  matter,  decidedly  lower  coeflicients  being  secured 
lr()m  the  low-grade  meal  containing  a  high  fiber  percentage.  .  .  .  The  low-grade 
meal  contains  only  about  one-half  as  much  of  the  most  vahiable  ingredient 
(digestible  protein)  as  does  the  high-grade  meal.  The  former  meal  will  likewise 
reiiuire  considerably  more  energy  for  its  digestion." 

In  the  authors'  opinion,  the  observed  increased  digestibility  of  protein  of 
white  wheat  and  feed  barley  over  red  wheat  protein  is  probably  due  to  the 
relatively  higher  i)rotein  contents  of  these  two  grains  and  consequently  of  the 
rations  containing  them.     "  It  is  believed  that  the  protein  in  ordinary  grains 
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(maize,  wheat,  and  barley)  is  etiually  aud  quite  fully  digested,  providing  it  is 
fed  in  a  ration  having  a  ratio  of  1 :  8  or  less. 

"  In  view  of  their  composition  and  digestibility,  it  would  seem  as  if  there 
were  no  reason  to  expect  any  pai'ticiilar  difference  in  the  feeding  effect  of  .  .  . 
wheat  aud  corn.  It  is  possible,  however,  that  the  energy  required  for  the  diges- 
tion of  the  wheat  might  be  greater  than  that  required  to  digest  the  corn.  It  is 
well  known  that  poultry  are  particularly  fond  of  corn  and  moderately  so  of 
wheat,  but  do  not  care  tespecially  for  barley.  This  fact  should  not  be  over- 
looked in  comparing  the  relative  merits  of  corn,  wheat,  and  barley  for  this 
class  of  stock." 

The  data  for  Blomo  horse  feed,  which  are  reported,  have  been  noted  in  a 
previous  publication  (E.  S.  R.,  17,  p.  283).  The  materials  used  in  the  digestion 
experiments   were  analyzed. 

Digestion  experiments  with  wethers,  H.  G.  Knight,  F.  E.  Hefner,  and 
G.  E.  Morton  (Wijoming  Sta.  Rpt.  1906,  pp.  SS-^-'i)- — Noted  from  another  publi- 
cation  (E.  S.  R..  IS.  p.  202). 

Ration  experiments  with  lambs,  1905-6,  G.  E.  Morton  {WyomiiHi  Sta.  Bui. 
73,  pp.  18,  figs.  12). — In  the  first  of  the  feeding  tests  reported  native  hay  fed 
with  oats,  corn,  and  barley  meal,  alone  and  supplemented  with  oil  meal,  was 
compared  with  alfalfa  hay  and  corn,  using  7  lots  of  5  lambs  each.  In  the  14 
weeks  covered  by  the  test  the  gain  on  the  native  hay  rations  ranged  from  12.8 
lbs.  per  head  when  corn  was  fed  to  17.4  lbs.  with  oats  and  oil  meal.  The  small- 
est amount  of  grain  per  pound  of  gain,  5.75  lbs.,  was  noted  with  the  barley 
ration  and  the  largest  amount,  ().77  lbs.,  with  the  oats  and  oil  meal  ration, 
0.54  and  5.74  lbs.,  respectively,  of  the  hay  being  required  in  addition.  In  the 
ca.se  of  the  alfalfa  hay  ration  3.82  lbs.  of  corn  and  5.84  lbs.  of  hay  were  required 
per  pound  of  gain. 

*'  None  of  the  native  hay  rations  were  as  satisfactory  as  corn  and  alfalfa. 

"  Hulled  barley  and  native  hay  proved  to  be  the'  most  economical  of  the  native 
hay  rations. 

"  Oil  meal,  fed  with  native  hay  and  grain,  increases  the  cost  of  gain,  although 
it  produces  slightly  greater  gains  than  native  hay  and  grain  without  oil  meal. 
When  fed  with  corn  and  native  hay,  it  produces  enough  greater  gains  to  make 
the  ration  practically  equal  in  cost  to  the  native  hay  and  corn  ration,  and  the 
extra  degree  of  fatness  in  the  lambs  brings  a  better  price  in  the  market." 

In  a  comparison  of  corn  and  alfalfa  hay  with  peas  in  the  field,  which  was 
made  with  2  lots  of  100  lambs  each,  the  average  gain  per  head  on  the  former 
ration  was  31.24  lbs.  in  14  weeks  and  on  the  latter  19.98  lbs.,  6.82  lbs.  of  alfalfa 
and  2.92  lbs.  of  corn  being  required  per  jiound  of  gain,  as,  compared  with  the 
peas  grown  on  five-eighths  of  an  acre. 

"  Field  peas,  grazed  off,  showed  returns  approximately  equaling  the  returns 
from  feeding  alfalfa  and  corn,  with  the  peas  valued  at  .$8  per  acre,  alfalfa  at 
$5  per  ton,  and  corn  at  $1  per  cwt. ;  although  the  alfalfa  and  corn  lambs  gained 
about  one-half  more  than  the  pea  lambs." 

During  shipment  the  lambs  fed  corn  and  alfalfa  shrank  4.2  lbs.  per  head  more 
than  the  pea-fed  lambs. 

Summary  of  lamb  feeding,  1905-6,  G.  E.  Morton  {Wyoming  Sta.  Rpt.  1906, 
pp.  23-32). — Noted  above  from  another  publication. 

Growing  hogs  in  western  Nebraska,  W.  P.  Snyder  (Nebraska  Sta.  Bill.  99, 
pp.  32,  figs.  9). — A  number  of  tests  were  undertaken  to  ascertain  the  most  ])rofit- 
able  methods  of  producing  itork  on  alfalfa  and  to  study  the  feeding  value  of 
grains  conmionly  grown  locally. 
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Using  10  lots  of  12  to  30  pigs,  3  tests  were  made  to  compare  varying  amounts 
of  grain  (corn  alone  or  with  rye  or  shorts)  as  a  supplement  for  alfalfa  pastur- 
age. The  feeding  periods  varied  from  63  to  119  days  in  length.  The  average 
daily  gain  ranged  fi-om  0.28  lb.  on  0.5  lb.  of  corn  per  100  lbs.  live  weight  to 
1.08  lbs.  per  bead  per  day  on  a  full  ration  of  corn  with  rye  during  the  latter 
part  of  the  period.  The  greatest  range  in  grain  eaten  per  pound  of  gain,  1.21 
to  3.30  lbs.,  and  in  average  daily  profit  per  pig,  1.3  to  3.0  cts.,  respectively,  were 
also  noted  with  these  lots. 

The  relative  merits  of  long  and  short  feeding  were  tested  by  continuing 
one  of  the  lots  on  the  light  grain  ration  (3  lbs.  per  100  lbs.  live  weight)  until 
the  whole  period  covered  250  days.  The  average  daily  gain  was  0.08  lb.,  the 
grain  eaten  per  pound  of  gain  3.88  lbs.,  and  the  daily  profit  per  pig  2.5  cts. 

"A  light  grain  ration  is  not  the  most  economical  for  growing  pigs,  unless  under 
peculiar  circumstances,  when  alfalfa  is  al)undant,  grain  very  high  in  price,  and 
market  conditions  warrant  holding  the  hogs.  It  seems  probable  that  2  or  more 
pounds  of  corn  daily  per  each  hundredweight  of  hogs  is  more  profitable  than 
a  lighter  ration. 

"  The  cost  of  gain  is  not  a  reliable  criterion  of  profit.  A  cheap  gain  may 
be  so  slow  as  to  be  unprofitable.  Time,  labor,  and  investment  should  be  con- 
sidered when  reckoning  profits.  A  full  grain  ration,  though  making  the  gain 
more  costly,  usually  gives  greater  profits,  because  of  the  larger  amount  of  busi- 
ness transacted  in  a  given  time  with  a  given  number  of  hogs." 

Four  tests  covering  .30  to  95  days  were  made  with  7  lots  of  10  to  29  pigs  each 
to  study  different  methods  of  feeding  corn  with  alfalfa  pasturage.  On  the 
alfalfa  alone  the  average  daily  gain  was  0.49  lb.  per  head  and  on  corn  alone 
in  a  dry  feed  lot  2.55  lbs.,  4.31  lbs.  of  grain  being  required  per  pound  of  gain 
and  the  daily  profit  per  pig  being  7  cts.  On  corn  and  pasturage  combined  the 
greatest  gain,  2.83  lbs.  per  head  per  day,  was  noted  with  one  of  the  lots  fed 
3  lbs.  of  corn  per  100  lbs.  live  weight,  the  grain  eaten  per  pound  of  gain  being 
3.01  lbs.  and  the  daily  profit  per  ])ig  10  cts.  A  lot  on  the  same  kind  of  ration 
and  one  on  a  full  corn  ration  with  alfalfa  each  made  an  average  daily  gain 
«tf  1.0  lbs.  per  head. 

"  Matiu'e  hogs  thin  in  .flesh  may  be  expected  to  gain  about  ^  lt>-  per  head  daily 
on  alfalfa  without  grain. 

"Mature  hogs,  fed  corn  in  a  dry  lot  while  being  fattened,  required  nearly 
one-half  more  grain  to  produce  100  lbs.  gain,  and  gave  a  daily  profit  of  3  cts. 
less  per  hog  than  similar  hogs  running  on  alfalfa  palsture." 

When  wet  ground  corn  and  barley  were  fed  alone,  with  whole  alfalfa  hay, 
and  mixed  with  cut  alfalfa  hay  in  a  91-day  test  with  0  lots  of  10  pigs  each,  the 
smallest  gain,  1.07  lbs.  per  pig  per  day,  was  noted  with  barley  and  cut  alfalfa 
3  :1,  and  the  largest  gains,  1.2G  lbs.  and  1.27  lbs.,  with  corn  and  cut  alfalfa  3  :1 
and  corn  and  alfalfa  hay,  respectively.  The  grain  eaten  per  pound  of  gain 
ranged  from  4.2  lbs.  on  the  corn  and  cut  alfalfa  ration  to  5.73  lbs.  on  barley 
.'done,  and  the  daily  profit  per  pig  from  2.2  cts.  on  the  last-mentioned  ration  to 
3.6  cts.  on  the  corn  and  cut  alfalfa  3  :1. 

In  a  comparison  of  corn,  emmer,  and  barley  with  alfalfa  hay,  which  was 
made  with  3  lots  of  20  pigs  and  covered  94  days,  the  average  daily  gains  on  the 
■".  grains  were  1.02.  0.77,  and  O.Sl  lbs.  per  head,  respectively.  With  corn  alone 
and  with  emmer  and  with  barley  1 :1,  the  average  daily  gains  were  1.53,  1.35, 
and  1.45  lbs.,  respectively.  Each  lot  contained  12  pigs  and  the  test  covered 
42  days.  Considering  both  the  tests  the  grain  eaten  per  pound  of  gain  ranged 
from  4.62  lbs.  with  corn  and  barley  to  6.18  lbs.  with  emmer,  and  the  daily 
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profit  per  pig  from  1.3  cts.  on  emmer  to  3.9  cts.  in  one  of  the  tests  on  corn 
alone. 

"  For  fattening  hogs  that  have  access  to  alfalfa  hay,  corn  at  35  cts.,  barley 
24  cts.,  and  emmer  19  cts.  should  give  about  equal  profits.  Under  these  condi- 
tions, 4  bu.  of  barley  are  worth  as  much  as  5  bu.  of  emmer. 

"  Where  barley  or  emmer  is  fed  to  hogs  it  is  more  profitable  to  make  the 
ration  one-half  corn  than  to  feed  emmer  or  barley  alone." 

Considering  financial  aspects  the  conclusion  is  drawn  from  the  tests  as  a 
whole,  that  "  conditions  in  western  Nebraska  are  favorable  to  a  large  production 
of  pork.  In  every  test,  where  conditions  were  not  peculiarly  unfavorable,  grain 
fed  to  hogs  has  returned  much  above  the  market  price. 

"Alfalfa  may  be  fed  with  profit  to  growing  or  fattening  pigs  in  almost  any 
form  so  long  as  it  does  not  make  up  too  large  a  proportion  of  the  ration.  When 
cut  and  fed  as  one-quarter  of  the  ration  with  grovmd  corn,  it  materially  reduced 
the  cost  of  gains  and  increased  the  profits.  .  .  . 

"  With  sufficient  good  alfalfa,  well  stacked,  mature  hogs  can  be  carried 
through  the  winter  in  fair  condition,  with  3  lbs.  of  corn  per  head  per  day,  and 
if  necessary  with  much  less  grain." 

The  damage  done  by  the  hogs  to  the  alfalfa  pastures  is  estimated  by  the  author 
at  one-half  the  crop  or  less. 

"  The  number  of  hogs  that  may  be  pastured  profitably  on  an  acre  depends 
very  largely  on  the  amount  of  grain  fed.  Probably  from  G  to  S  hogs,  under  ordi- 
nary conditions,  would  be  about  the  right  number.  This  would  allow  enough 
alfalfa  to  grow  to  make  3  fair  crops  per  year.  The  fields  should  be  small  rather 
than  large,  so  that  the  part  nearest  the  water  and  sheds  will  not  be  kept  too 
close  to  the  ground  and  that  at  the  farther  end  of  the  field  be  left  untouched. 

"  We  have  not  observed  satisfactory  results  with  sows  rim  on  alfalfa  without 
grain  during  the  pregnant ^ period,  although  very  little  grain  is  necessary  for 
pregnant  sows  which  are  to  farrow  in  the  fall." 

Poultry  experiments,  1906-7,  G.  M.  Gowell  {Maine  ^ta.  Bui.  IJfJf,  pp.  IJfo- 
186.  pis.  6). — The  construction  and  operation  of  the  station  brooder  houses, 
houses  for  laying  and  breeding  hens,  and  trap  nests  are  discussed,  as  well  as 
the  station  methods  of  feeding  young  chickens,  cockerels,  growing  pullets,  and 
hens. 

In  the  case  of  pullets  it  is  stated  that  the  method  of  dry  feeding  described  in 
an  eai'lier  publication  (E.  S.  R.,  17,  p.  388)  has  given  satisfactory  results. 

"  The  labor  of  feeding  is  far  less  than  that  required  by  any  other  method.  The 
birds  do  not  hang  around  the  troughs  and  overeat,  but  help  themselves,  a  little 
at  a  time,  and  range  ofC,  hunting,  or  playing  and  come  back  again,  when  so 
inclined,  to  the  food  supply  at  the  troughs.  There  is  no  rushing  or  crowding 
about  the  attendant,  as  is  usual  at  feeding  time,  where  large  numbers  are  kept 
together." 

In  the  case  of  hens  the  average  amount  eaten  per  bird  during  the  last  year 
approximated  90  lbs.  grain  and  meal  mixture,  4  lbs.  oyster  shells,  2.4  lbs.  dry 
cracked  bone,  2  lbs.  grit,  2.4  lbs.  charcoal,  and  10  lbs.  clover.  The  cost  of 
these  materials  was  about  $1.45  and  the  average  egg  production  144  per  hen. 

The  relative  value  of  green  alfalfa  and  clover  was  studied,  a  peck  of  the 
finely  chopped  material  per  100  hens  being  fed  twice  a  day.  The  hens  "  evi- 
dently relished  the  clover  better  than  the  alfalfa,  but  the  alfalfa  has  the  advan- 
tage of  being  ready  to  use  before  the  clover  has  made  growth  enough  to  cut.  .  .  . 

"  Clover  is  the  most  satisfactory  green  food  that  the  station  has  used  and  the 
expense  of  growing  it  need  not  be  great,  as  small  areas  will  furnish  enough  for 
liberal  feeding.  The  supplies  of  it  should  be  constant,  and  that  there  may  be 
no  shortage  between  the  first  and  second  crops  in  the  regular  clover  fields. 
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small  tracts  of  land  can  be  seeded  on  the  frozen  ground  early  in  the  spring  and 
llie  clover  be  large  enough  for  use  when  needed  to  keep  good  the  supply. 

"Dwarf  Essex  rape  has  also  been  satisfactorily  used  for  green  food  for  grow- 
ing chickens  in  the  open  field.  .  .  . 

"  Experience  with  the  wide,  open  front  house  is  in  favor  of  yards  on  the 
north  rather  than  on  the  south  side  of  the  building." 

When  dry  oat  hay  was  used  instead  of  oat  straw  for  bedding  it  was  found 
that  the  hens  ate  considerable  quantities  of  the  material,  which  was  decidedly 
laxative. 

"  Long  ago  we  learned  that  we  nmst  not  feed  mangles  too  freely,  because  of 
their  laxative  tendencies,  but  there  was  no  thought  that  the  dry  hay,  although 
made  from  young  plants,  was  comparable  with  the  crisp,  .iuicy  mangles." 

A  test  of  the  relative  merits  of  like  amounts  of  whole  and  cracked  corn  as 
part  of  the  ration  was  made  with  10  lots  of  100  birds  each.  The  corn  was 
mixed  with  wheat  1 :  1  and  was  fed  scattered  evenly  over  the  floor.  On  the  whole 
corn  ration  the  average  egg  production  in  6  months  was  77.8  eggs  per  hen  and 
on  the  cracked  corn  ration  7.5.9  eggs.  Nineteen  of  the  hens  fed  whole  corn  and 
29  of  those  fed  craclced  corn  died  during  the  test. 

"  There  is  nothing  in  the  results  that  leads  to  the  conclusion  that  it  is  neces- 
sary or  advisable  to  crack  the  corn  fed  to  hens  kept  for  laying  eggs.  The  slight 
differences  in  the  average  yields  of  the  birds  in  the  2  classes  should  not  be  inter- 
preted as  meaning  that  cracked  coi'n  is  Inferior  to  whole  corn.  Neither  do  the 
somewhat  greater  losses  of  birds  on  the  cracked  corn  ration  indicate  that  the 
cracked  corn  was  injurious." 

Unsatisfactory  results  wei-e  noted  when  hens  were  kept  in  winter  in  houses 
sprayed  with  lice  exterminator.  The  egg  yield  was  materially  diminished  and 
the  hens  were  in  poor  condition  for  some  time.  The  author  believes  that  such 
preparations  should  not  be  used  too  freely  in  cold  weather. 

"  The  most  unsatisfactory  feature  of  this  experience  was  that  the  treatment 
did  not  kill  the  lice  or  materially  lessen  their  numbers.  It  was  only  when, 
later,  the  birds  were  individually  treated  with  the  tobacco  dust  and  insect 
powder,  worked  in  among  the  feathers,  that  the  lice  were  nearly  exterminated. 

"  The  insides  of  the  buildings  are  treated  with  these  liquid  preparations  in 
warm  weather,  so  that  the  woodwork  may  be  obnoxious  to  the  lice  and  prevent 
their  lodging  there.  For  this  purpose  they  are  satisfactory,  but  our  experience 
with  them  shows  plainly  that  any  material,  with  odors  sufficiently  strong  to 
penetrate  the  feathers  and  kill  the  lice  on  the  bodies  of  live  hens,  will  i)rove 
destructive  to  the  hens  themselves." 

Poultry  experiments,  W.  P.  Brooks,  E.  S.  Fulton,  and  E.  F.  Gaskill  {Mas- 
sachmettH  Sta.  Rpt.  1906,  pp.  SO-f;.'/ )  .—Continuing  earlier  work  (E.  S.  R.,  18,  p. 
268),  wheat  and  corn  supplemented  by  animal  meal  wete  compared,  both  rations 
having  a  high  content  of  fat  and  ash  and  a  low  crude  fiber  content.  The  defici- 
ency in  fat  in  the  wheat  ration  was  made  up  by  adding  corn  oil.  On  the  wheat 
ration  with  a  nutritive  ratio  of  1 :  ■1..57  the  egg  production  for  the  first  period, 
.January  2.")  to  April  28.  was  ;it  the  rate  of  48  eggs  per  day  per  100  hens,  and  on 
the  corn  ration  with  a  nutritive  ratio  of  1 :  6.5,  at  the  rate  of  5-4  eggs  per  day,  the 
cost  of  feed  per  egg  being  0.96  ct.  and  0.73  ct.,  respectively.  For  the  second 
period,  April  28  to  September  .5,  the  whejit  ration  produced  at  the  rate  of  37 
eggs  per  day  per  100  hens  and  the  corn  ration  39  eggs,  the  cost  of  feed  per  egg 
being  respectively  1.01  and  0.82  cts.  The  results  are  in  accord  with  those  pre- 
viously obtained. 

When  wheat  and  corn  were  compared  in  similar  rations  except  that  milk 
albumen  was  the  animal  feed  used,  the  average  egg  production  on  the  wheat 
ration  during  the  winter  period  was  at  the  rate  of  49  eggs  per  day  per  100  hens 
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and  during  the  summer  period  35  eggs,  and  on  the  corn  ration  during  the  two 
periods  47  and  46  eggs,  respectively.  On  wheat  the  cost  of  egg  production  in 
both  periods  has  been  0.96  ct.  per  egg  and  on  the  corn  ration  0.86  ct.  in  the 
winter  period  and  0.74  ct.  in  the  summer  period.  In  general,  the  results  sup- 
port the  conclusions  previously  drawn. 

In  the  third  test,  oats  and  oat  feed,  grains  with  high  crude  fiber  content,  were 
compared  with  rice,  in  which  this  constituent  is  low,  the  rations  as  a  whole 
having  low  protein,  high  ash,  and  high  fat  content.  During  the  winter  period 
the  egg  production  on  oats  was  at  the  rate  of  32  eggs  per  day  per  100  hens  and 
on  rice  46  eggs,  and  during  the  summer  period  on  the  oat  ration  32  eggs  and  on 
the  rice  ration  37  eggs.  The  authors  state  that  the  cost  of  the  feed  eaten  per  egg 
l)roduced  was  greater  on  the  rice  than  on  the  oat  i-ation.  Tlie  results  obtained 
are  in  accord  with  those  of  previous  years,  namely,  that  a  large  proportion  of 
crude  fiber  in  a  ration  for  laying  fowls  seems  to  be  very  unfavorable  to  satisfac- 
tory egg  production.. 

Range  management,  J.  S.  Cotton  (V.  S.  Dept.  Agr.  Yearbook  1906,  pp.  225- 
238,  pi.  i).— The  present  condition  of  the  western  ranges  and  the  need  for 
avoiding  overgrazing,  resting  the  land,  alternation  of  pastures,  reseeding  ranges, 
conservation  of  water,  and  oth^r  methods  of  range  improvement  are  discussed, 
as  well  as  the  need  for  improving  the  grade  of  stock  and  similar  topics. 

In  order  to  secure  the  greatest  x*eturns  from  land,  it  will  be  necessary  in  the 
future,  in  the  author's  opinion,  to  raise  feed  for  wintering  cattle. 

"  Of  the  different  cereals  that  can  be  used  for  hay,  rye  will  probably  prove 
to  be  the  surest  to  yield  a  good  crop  over  the  greatest  area  of  country.  .  .  . 
Beardless  barley  is  another  excellent  crop  to  grow  for  grain  hay.  ...  In  some 
sections  of  the  country,  as  in  the  Dakotas,  durum  wheat  will  produce  a  consider- 
able amount  of  forage  in  the  more  favorable  years.  In  other  sections  many  of 
the  farmers  seem  to  be  well  pleased  with  spelt.  These  last  two  plants  are  not  so 
desirable  for  stock  as  some  others  on  account  of  their  heavy  beards." 

There  is  a  noticeable  movement  toward  farming  range  lands. 

"  Present  tendencies  indicate  that  the  range-stock  industry  of  the  future  will 
be  confined  to  those  regions  that  are  too  rough  for  cultivation  or  too  arid 
for  the  successful  growth  of  crops.  Except  in  the  high  mountain  regions,  where 
the  grazing  season  is  very  short,  or  in  the  desert  areas,  where,  on  account  of 
the  scarcity  of  water,  grazing  can  be  carried  on  only  during  the  winter  months, 
the  gi'azing  will  eventually  be  carried  on  in  inclosed  fields  or  on  definitely 
assigned  tracts.  The  stockmen  will  endeavor  to  get  bodies  of  land  large  enough 
to  support  their  stock,  either  by  purchase,  leasing,  or,  in  case  the  homestead 
act  should  be  amended  to  fit  range  conditions,  by  homesteading.  Many  living 
in  close  proximity  to  forest  reserves  will  secure  grazing  permits,  allowing 
them  to  I'un  stock  in  these  areas  during  the  summer  season.  Wherever  possible 
these  men  will  raise  enough  feed  to  carry  their  stock  safely  through  the  winter 
season." 

Foreign  restrictions  on  American  meat,  F.  R.  Rutter  ([/.  S.  Dept.  Agr. 
Yearbook  1906,  pp.  247-26Jf,  fig.  1). — ^The  author  has  summarized  the  laws 
and  regulations  in  force  in  the  principal  foreign  countries  regarding  the  impor- 
tation of  American  meat  and  meat  products  and  similar  data,  believing  that  a 
knowledge  of  present  conditions  is  necessary  if  trade  is  to  be  extended. 

"There  is  no  reason  why  the  stricter  control  now  exercised  [in  the  United 
States]  over  all  processes  of  slaughtering  and  preparation  of  meat  should  not 
induce  the  leading  foreign  governments  to  modify  the  more  serious  restrictions 
and  admit  American  meat  on  freer  terms.  Such  action  is  more  feasible  because 
treaty  relations  among  European  countries  are  still  undergoing  revision,  and 


DAIRY   FARMING DAIRYING ^AGROTEGHNY.  27 1 

within  many  of  those  oountries  a  strong  demand  lias  sprung  up  for  the  freer 
admission  of  foreign  cattle  and  meat." 

Some  recent  studies  on  heredity,  E.  B.  Wilson  (Jour.  Amer.  Med.  Assoc, 
//S  (1907).  No.  J!),  pp.  J 357-1.563) .—This  discussion  of  recent  experiments  in  the 
study  of  heredity  is  of  interest  in  connection  with  animal  breeding. 

Classification  for  American  carriage  horses  ([/.  8.  Dept.  Agr.,  Bur.  Atiiin. 
Indus,  rirc.  lis,  pp.  .'/). — The  Bureau  of  Animal  Industry,  in  cooperation  witli 
experiment  station  officials,  is  attempting  to  establish  a  breed  of  American  car- 
riage horses  which  will  come  true  to  type.  In  order  to  accomplish  this  result 
it  was  thought  desirable  to  establish  also  classes  for  such  horses  at  State  and 
National  fairs.  The  present  classification  was  adopted  and  is  recommended  to 
fair  associations  in  order  to  make  the  qualifications  for  carriage  horses  at  differ- 
ent fairs  as  nearly  uniform  as  i)ossible. 

Belative  proportions  of  the  sexes  in  litters  of  pigs,  G.  M.  Rommel  (XJ.  8. 
Dept.  Agr..  Bur.  Aivitii.  Indus.  Circ.  112,  folio). — From  data  gathered  for  1.477 
sows  representing  8  breeds,  it  appeared  that  the  average  size  of  a  litter  was  9 
pigs  in  round  numbers,  made  up  of  boars  and  sows  in  about  equal  proportion, 
the  ratio  being  201  of  the  former  to  200  of  the  latter. 
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Dairy  farming,  ,J.  Michaels  (Clcmsoa  College,  8.  C:  Author,  1907,  pp.  212, 
figs.  67). — The  author  states  in  his  preface  that  he  has  endeavored  to  arrange 
in  a  concise  and  systematic  form  the  essential  facts  relating  to  the  science  and 
practice  of  dairy  farming.  The  book  consists  of  two  parts,  one'dealing  with  the 
dairy  herd  and  the  other  with  milk  and  its  products.  It  is  written  in  plain 
language  so  that  it  may  be  used  by  the  farmer  not  versed  in  science  as  well  as 
by  the  dairy  student.    The  technical  terms  used  are  defined. 

Opportunities  for  dairying  (U.  8.  Dept.  Agr.  Yearbook  1906,  pp.  Jf05-Jf28). — 
Following  l)rief  general  notes  l)y  W.  H.  Dexter,  G.  M.  Whitaker  discusses 
dairying  in  New  England,  B.  D.  White  dairying  in  the  North  Central  States, 
B.  H.  Rawl  dairying  in  the  South,  and  E.  A.  McDonald  dairying  on  the  Pacific 
coast.  The  advantages  and  disadvantages  of  the  industry  in  each  of  the  regions 
mentioned  are  clearly  set  forth. 

The  dairy  cow,  P.  Dechambre  (La  Vaehe  Lalticre.  Paris:  Libr.  8e[.  Agr., 
1907.  pp.  XI-\-2S0,  figs.  23). — This  volume  is  a  part  of  a  series  on  agriculture  and 
agricultural  science.  It  deals  with  the  formation  of  milk,  the  various  daily 
breeds,  the  care  and  feeding  of  cows,  milking,  and  some  of  the  more  common 
diseases  of  cows. 

The  production,  care,  and  uses  of  milk  (Ontario  Dept.  Agr.  Bui.  160,  pp. 
16). — This  Imlletin  is  made  up  of  a  numljer  of  brief  popular  articles  on  subjects 
indicated    by    the    title. 

Development  of  dairy  shorthorns,  R.  T.  Archer  (Jour.  Dept.  Agr.  Victoria, 
o  (1907),  No.  6,  pp.  3JtH-3')7,  figs.  6). — Notes  are  given  on  the  value  of  short- 
horns for  dairy  puri)oses  and  records  of  40  cows  for  1  to  6  lactation  periods  are 
reported.  The  average  yield  of  1.3  3-year-old  heifers  for  1  year  was  583  gallons 
of  milk  and  289.!)  lbs.  of  butter. 

Record  of  the  station  herd,  1905-6,  .1.  L.  Hills  (Vermont  Sta.  Rpt.  1906, 
pp.  351-3o5). — Tabulated  records  of  the  station  herd  from  November  1,  1905,  to 
October  1.  1906,  are  pnl)lished. 

The  effect  of  age  on  the  yield  and  quality  of  milk,  J.  L.  Hills  and  E.  Kihby 
(Vermont  8ta.  Rpt.  1906,  pp.  339-350). — Annual  records  of  99  cows  secured  at 
the  station  during  a  period  of  10  years  were  studied  to  show  what  effect  ad- 
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vancing  age  has  upon  the  yield  and  quality  of  the  milk.  The  principal  conclu- 
sions reached  are  summarized  as  follows  : 

''Milk  flow. — At  the  outset  and  until  the  average  cow  was  7  years  old  the  gen- 
eral tendency  was  for  the  flow  to  increase  in  volume.  That  of  her  eighth  year 
tended  to  be  lower  than  that  of  the  seventh,  much  lower  than  that  of  the  ninth, 
and  to  resemble  that  of  the  tenth  year.  No  cause  was  found  nor  .is  stress  laid 
upon   the    sag.     From    the   ninth   year   the   trend   was    downwards. 

"  Total  solids. — In  3  cases  in  4G  the  trend  from  the  first  figure  to  those  fol- 
lowing is  upwards ;  in  10  cases  the  change  is  nil ;  in  32  cases  the  trend  is  down- 
wards. 

"  Fat. — In  3  cases  in  46  the  trend  from  the  first  figure  to  those  following  is 
upwards ;  in  14  cases  the  change  is  nil ;  in  29  cases  the  trend  is  downwards. 

"Solids-not-fat. — In  9  cases  in  46  the  trend  from  the  first  figure  to  those  follow- 
ing is  upwards ;  in  14  cases  the  change  is  nil ;  in  23  cases  the  trend  is  down- 
w\ards." 

Similar  studies  made  elsewhere  are  summarized.  The  diiferences  from  one 
year  to  another  were  not  striking.  The  author  does  not  believe  that  the  effect  of 
advancing  years  upon  milk  quality  is  profound  enough  to  be  of  importance  until 
old  age  becomes  imminent. 

Home-groAvn  protein  v.  purchased  protein;  distillers'  grains  v.  gluten 
feed;  summer  silage  v.  soiling,  G.  A.  Billings  (New  Jcrscij  Stus.  Bid.  20.'f, 
j)p.  2S). — Three  feeding  experiments  are  reported. 

In  the  first  experiment  alfalfa  hay  was  compared  with  purchased  feeds  as  a 
source  of  protein.  Two  lots  of  4  cows  each  were  fed  for  2  periods  of  60  days 
each.  When  alfalfa  hay  was  the  sole  source  of  protein  the  average  daily  yield 
of  milk  per  cow  was  20.41  lbs.  and  the  yield  of  fat  0.876  lb.  The  cost  to  pro- 
duce 100  lbs.  of  milk  Avas  94.36  cts.  and  the  cost  of  1  lb.  of  butter  18.82  cts. 
When  protein  was  supplied  by  distillers'  grains,  wheat  bran,  and  cotton-seed 
meal  the  average  daily  yiel^  was  24.63  lbs.  of  milk  and  1.068  lbs.  of  fat.  The 
cost  to  produce  100  lbs.  of  milk  and  1  lb.  of  butter  was  respectively  83.72  and 
16.55  cts.  The  conclusion  is  drawn  from  the  results  of  this  experiment  that 
alfalfa  and  other  home-grown  pi'otein  feeds  may  well  furnish  a  large  part  but 
not  the  whole  of  the  protein  required  to  balance  rations  in  which  silage  or  other 
roughage  of  like  character  is  used. 

In  the  second  experiment  including  4  cows  and  lasting  60  days,  dried  dis- 
tillers' grains  were  compared  with  gluten  feed  in  quantities  making  the  nutri- 
tive ratios  practically  the  same.  Of  the  gluten  feed  ration  the  average  daily 
yield  per  cow  was  23.31  lbs.  of  milk  and  0.994  lb.  of  fat.  The  cost  of  production 
per  100  lbs.  of  milk  was  86.40  cts.  and  of  1  lb.  of  butter  17.36  cts.  When  dis- 
tillers' grains  were  fed  the  average  daily  yield  was  23.85  lbs.  of  milk  and  1.026 
lbs.  of  fat.  The  cost  of  producing  100  lbs.  of  milk  was  80.50  cts.  and  of  1  lb.  of 
butter  16.04  cts. 

Summer  silage  was  compared  with  soiling,  the  experiment  including  the  herd 
of  25  cows  aud  the  feeding  periods  being  3  weeks  for  each  ration.  The  average 
daily  yields  of  milk  per  cow  on  wheat  forage  and  corn  silage  were,  respectively, 
22.35  and  21.71  lbs.,  the  average  yields  of  fat  0.953  and  0.929  lb.,  the  cost  of  pro- 
ducing 100  lbs.  of  milk  74.72  and  74.80  cts.,  and  the  cost  of  producing  1  lb.  of 
butter  15.01  and  14.99  cts.  The  shrinkage  on  the  silage  following  the  forage 
was,  therefore,  about  3  per  cent,  which  was  less  than  the  average  shrinkage  for 
the  herd  at  the  same  season  in  previous  years.  The  silage  ration,  therefore, 
more  than  maintained  the  yield  of  milk  obtained  with  the  forage  crop  ration. 
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Feeding  trials  with  cows,  J.  L.  Hii.ls  {Vermont  ,Sta.  h'pl.  J 'JOG,  pp.  302-336, 
3.16-38 i). — The  feeding  trials  conducted  during  the  year  were  made  with  44 
cows,  lasted  25  weelcs,  and  inchided  tests  of  silage  made  from  frosted  and  from 
frozen  corn,  tests  of  alfalfa  hay  meal,  and  a  further  study  of  the  experimental 
error  involved  in  fee<ling  trials  hy  the  alternation  method. 

Tlie  work  is  sunuiiarized  as  follows : 

"  Silages  made  from  mature  frosted  and  from  mature  frozen  corn,  compared 
with  tliose  made  from  innnature  unfrosted  and  frosted  corns,  contained  from 
(!  to  1.")  per  cent  more  dry  matter.  The  effect  of  frost  was  slightly  to  depress 
the  total  solid  and  fat  yields  of  milk,  not  to  exceed  3  per  cent,  however,  in  any 
case.  The  milk  yields  were  but  slightly  changed,  with  a  tendency  to  depression. 
Tliis  minor  loss  is  a  negligible  quantity  as  compared  with  the  increased  growth 
of  digestible  dry  matter  arising  from  the  greater  maturation  of  the  crop.  No 
ill  effei't  was  observed  on  the  butter,  although  no  special  trial  of  the  matter 
was  made.  .Silage  from  frozen  corn  is  said  to  keep  well  in  a  silo:  The  testi- 
mony of  these  considerable  and  varied  trials  would  seem  to  warrant  one  in 
advising  that  frost  risks  be  run  in  order  to  gain  a  greater  maturation,  when  the 
corn  lias  not  reached  a  desired  stage  of  ripening  at  the  normal  time  of  harvest, 
provided  the  crop  is  to  be  ensiled. 

•'.Vn  alfalfa  meal  ration  made  less  milk  and  butter,  carried  less  fertilizing 
value,  and  was  fed  at  a  loss,  as  compared  with  a  wheat  bran  ration,  the  meal 
costing  $27  and  the  wheat  bran  $18.50.  Had  each  cost  alike  the  former  would 
still  have  been  outclassed.  An  alfalfa  meal  ration  made  one-seventh  less  milk, 
one-sixth  less  butter,  and  the  ration  containing  it  carried  one-sixth  less  plant 
food  value  than  did  one  containing  distillers'  dried  grains.  It  is  utterly  out- 
classed at  equal  prices. 

"  I'rotena,  a  proprietary  article,  the  basis  and  principal  constituent  of  which 
is  alfalfa  meal,  made  as  much  milk  as  did  a  mixture  of  wheat  bran,  cotton-seed 
and  linseed  meals,  but  7  per  cent  less  butter.  The  Prot«na  ration  carried  but 
four-fifths  tha  plant  food  content  of  its  competitor,  and  was  outclassed  when 
tiuancially  compared. 

"  It  does  not  seem  that  alfalfa  products  can  be  considered  economic  feeds  at 
I>resent,  unless  sold  at  .$18  or  less. 

"  Experimental  error,  when  the  alternation  system  is  properly  employed,  is  a 
negligible  quantity." 

Prickly  pear  and  sotol  as  wintef  forage  {Estac.  Agr.  Expt.  Ciudad  Juarez, 
Vhihituhua,  Boh  6,  pp.  18). — The  results  of  feeding  experiments  with  15  cows 
indicated  that  under  Mexican  conditions  satisfactory  u.se  may  be  made  of  species 
of  Opuntia  and  of  Dasiilirion  icheeleri  for  feeding  cows  during  the  winter 
months. 

Cotton-seed  meal  and  corn  silage  as  a  ration  for  dairy  cows,  J.  MicheLs  and 
.7.  M.  liuROESs  iSoiitli  ('uroU)Hi  ,<!ta.  Bid.  131,  pp.  11). — Ten  cows  were  fed  a 
ration  consisting  e.\<*lusively  of  cotton-seed  meal  and  a  good  quality  of  corn 
silage  for  a  period  of  over  5  months  with  very  satisfactory  results.  The  cows 
yielded  more  milk  and  butter  fat  than  during  any  corresponding  period  in  pre- 
vious years.  No  bad  effects  were  observed  even  when  tlie  meal  and  silage  were 
fe<l  separately.  It  is,  therefore,  believed  that  cotton-seed  meal  to  the  extent  of 
5  to  (i  lbs.  per  cow  daily  and  well-matured  corn  silage  constitute  an  excellent 
ration  for  milch  cows.  The  good  results  obtained  V)y  the  authors  in  feeding 
cotton-seed  meal  and  silage  are  attributed  in  a  large  measure  to  the  fact  that 
the  silage  was  made  from  well-matiu"ed.  well-eared  corn. 

Milking  machines.  II.  H.  Dean  and  S.  F.  Edwards  (())itario  Drpt.  Afir.  Bui. 
loi),  pp.  J.J).— The  lirst  part  of  this  bulletin,  by  I'rofesaor  Dean,  gives  the  results 
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of  considerable  experience  with  milking  machines,  from  which  the  author  draws 
the  following  conclusions : 

"  In  the  comparative  tests  m^ide  of  nand  and  machine  milking  for  short 
periods  the  results  were  in  favor  of  hand  milking  in  all  tests  except  one. 

"  When  the  machine  was  compared  with  inexperienced  hand  milking  there 
was  not  so  much  difference  between  the  results  got  from  hand  and  machine 
milking,  showing  that  under  certain  circumstances  the  machine  might  be  equal 
to  hand  milking  for  at  least  a  short  period  of  time. 

"  The  general  tendency  was  for  the  cows  to  go  dry  sooner  than  they  were 
accustomed  to  do  with  hand  milking.  This  was  more  particularly  the  case  with 
the  older  cows.  However,  this  is  a  point  not  easily  solved,  as  cows  vary  in 
this  respect  from  year  to  year. 

"  Some  of  our  young  cows  have  given  very  good  results  with,  the  machine, 
indicating  that  it  may  be  possil)le  to  breed  and  train  cows  which  will  give  fairly 
good  results  under  this  system  of  milking,  though  they  are  not  likely  to  be  so 
good  as  if  trained  to  hand  milking. 

"  Special  care  needs  to  be  exercised  in  the  cleaning  of  the  machine,  otherwise 
the  milk  is  liable  to  be  tainted.  Simply  sucking  water  through  the  parts  is  not 
suHicient.  All  parts  of  the  machine  that  come  in  contact  with  the  milk  must 
l)e  thoroughly  scalded  or  steamed,  at  least  once  a  week,  and  for  good  results 
this  should  be  done  daily. 

"  On  average  farms,  where  10  to  2^*  cows  are  kept,  we  do  not  believe  that  it 
would  pay  to  install  a  milking  machine  at  present.  On  farms  where  .W  to  100 
or  more  cows  are  kept,  and  where  labor  is  very  expensive  and  difficult  to  get, 
and  where  the  owner  of  the  cows  is  not  so  particular  about  maximum  yields 
from  individual  cows,  the  milking  machine  is  worthy  of  careful  consideration. 
However,  we  do  not  consider  the  machines  at  present  on  the  market  as  any- 
where near  perfection,  and  we  look  for  great  in)i)rovement  in  them  during  the 
next  few  years." 

The  second  part,  by  I'rofessor  Edwards,  gives  the  results  of  bacteriological 
tests  of  machine-drawn  and  hand-drawn  milk.  When  strict  sanitary  precau- 
tions were  observed,  milk  obtained  in  the  2  ways  showed  practically  the  same 
average  bacterial  content. 

The  effect  of  freezing  milk  on  creaming  and  churning  and  upon  the  qual- 
ity of  the  butter,  J.  L.  Hills  and  E.  L.  Kikby  (Vvniioiit  Sta.  Rpt.  1906.  />/>. 
S37-,i,3fi). — In  experimental  work  at  the  station  the  skinnniug  of  milk  was  not 
affected  by  freezing  when  the  milk  was  properly  warmed  before  running  through 
(he  sepai-ator.  The  ripeniug  of  cream  and  the  completeness  of  churning  were 
also  unaffected  by  freezing.  A  slight  difference  in  the  (piality  of  butter  made 
from  frozen  and  normal  milk  was  considered  almost  negligiltle. 

Report  of  Swedish  butter  exhibits,  1906  (Meddcl.  K.  Landthr.  Sti/i: 
[Sivcdcnl.  linn,  Ao.  1  (l.iO).  pp.  1-S7). — The  report  contains  the  usual  informa- 
tion as  to  the  examinations  and  scorings  of  Swedish  export  butter,  conducted 
by  a  connnittee  of  the  Swedish  agricultural  department  during  190G. 

During  the  year,  552  different  creameries  tooli  part  in  the  exhibits,  the  total 
numb;^r  of  tubs  of  butter  scored  being  2.2.30.  These  were  in  nearly  all  cases  ex- 
amined for  water  content,  refractive  index,  and  volatile  fatty  acids  in  the  Imtter 
fat.  The  percentage  of  water  in  the  butter  ranged  between  9.4  and  19  per  cent 
for  the  individual  tubs,  and  between  ll.G  and  lO.G  per  cent,  an  average  of  1.'>.5  per 
cent,  for  the  different  creameries.  The  refractive  index  of  the  butter  fat  varied 
from  48.2  to  54..3,  about  90  per  cent  falling  between  50  and  53.  The  Keichert 
number  ranged  between  20.G  in  the  summer  and  32.6  in  the  winter,  with  averages 
of  .30.1  cc.  for  the  summer,  30.5  for  the  fall,  and  30.9  for  the  winter  series. 
About  90  per  cent  of  the  creameries  pasteurized  their  milk  or  cream.  Pure 
cultures  were  qsed  exclusively  by  55  per  ceat  of  tlae  creameries,  at  times  by  18 
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per  cent,  while  22  per  cent  used  buttermilk  st;irter,  mikI  aitout  S  per  rent  iiiatlc 
sweet-cream  butter. — y.  w.  woi.i-. 

Essentials  of  milk  hygiene,  V.  O.  Jenskn,  trans,  and  amplified  by  L.  Pkar- 
soN  [PJiihidclpliia:  J.  B.  IJppincott  Co.,  1901,  pp.  215,  figs.  2.',). — This  book  has 
lieen  well  translated  and  much  improved  by  the  additions  made  by  the  trans- 
lator. It  cover.-^  quite  fully  the  whole  subject  of  the  sanitary  supervision  of 
the  production,  handliuj,'.  and  sale  of  milk  and  has  been  well  adapted  to  Ameri- 
can conditions. 

Preservation  of  cow's  milk,  E.  vox  Behring  {Brliiintjsiml:  Mitt..  ]<i(n.- 
Xo.  2,  pp.  2,')-3S). — A  mixture  of  formaldehyde  and  hydrogen  pero.K id  is  <on- 
sidered  by  the  author  the  best  preservative  of  milk  intended  for  human  <(>n- 
sumption.  The  article  contains  a  few  artificial  digestion  exi)eriments  with 
heated  milk,  but  is  mainly  an  argument  in  favor  of  the  use  of  formaldehyde  in 
milk  under  certain  conditions. 

A  plan  for  improving  the  quality  of  milk  and  cream  furnished  to  New 
Hampshire  creameries,  I.  (\  NVeld  (Xrir  Hampshire  Sta.  Bui.  /.^.^  pp.  .'>!)-61. 
fuj.s.  (1). — The  author  advocates  the  grading  of  cream  and  the  paying  of  patrons 
accordingly.  Such  a  system  was  put  into  operation  at  the  New  Hampshire 
College  creamery  July  1,  inO().  The  points  allowed  for  a  perfect  score  were  as 
follows:  Flavor  HO.  acidity  25,  and  condition  25.  The  scores  for  the  milk  of  25 
patrons  ranged  from  77  to  1)5. 

The  bulletin  contains  a  description  of  the  ai>i)aratus  and  methods  emjiloyed 
in  determining  the  quality  of  milk  and  cream. 

"The  system  of  scoring  or  grading  milk  or  cream  and  grading  the  price  paid 
creamery  patrons  for  butter  fat  according  to  the  quality  or  condition  of  the  milk 
or  cream  from  which  that  fat  is  obtained  would  seem  to  be  eminently  just  to 
the  i)roducer  as  well  as  to  the  creamery.  While  a  i)art  of  the  work  of  grading 
can  be  done  by  the  use  of  tests  which  give  results  directly  expressed  by  figures, 
other  parts  of  the  work  are  dependent  solely  \ii)on  the  good  judgnieirt,  ability, 
nnd  honesty  of  the  iierson  who  has  the  work  in  charge." 

The  Copenhagen  milk  supply  company  (La  Socirtc  Laiticrc  (V Appnirlfdon- 
nement  lie  Copenhatiue.  Ciipciihajjcii,  1906,  pp.  '/T.  pJx.  3). — This  is  an  authori- 
tative account  of  the  organization  and  work  of  the  Copenhagen  milk  supply 
company,  published  on  the  occasion  of  the  International  Exposition  at  Milan 
in  1!)06.— F.  w.  woLL. 

Milk  supply  of  Copenliagen,  Hollman  (Molh:  Ztf/.,  21  {1901).  Xo.  21,  pp. 
lJf9~152). — This  article  contains  considerable  statistical,  chemical,  and  bacterio- 
logical data  concerning  the  milk  supply  of  Copenhagen. 

Hemolytic  substances  in  milk,  M.  rFAUNDi.EK  and  E.  Mono  {Ztschr.  Expl. 
Path.  ti.  Thcr..  ',  (19(11),  Xo.  2,  pp.  Jp)l-',i}9). — Intermediary  bodies  capable  of 
producing  hemolysis  were  not  found  in  the  several  kinds  of  milk  examined. 
Hemolytic  complements,  however,  were  found  in  the  milk  of  the  cow,  goat,  and 
guinea  pig. 

Variations  in  the  chemical  composition  of  the  milk  of  tuberculous  cows 
with  and  without  mammary  lesions,  IMoussu  and  Monvoisin  {Conipt.  Rend. 
Sor.  liiol.  [I'ariHl,  JjS  (1901),  Xo.  26,  pp.  1.56-1 5S) .—The  milk  of  cows  affected 
with  tuberculosis  showed  a  diminution  in  acidity  varying  in  proportion  to  the 
extent  of  the  mammary  lesions.  In  cases  showing  no  mannnary  lesions  the 
acidity  was  0.08  per  cent.  With  advanced  lesions  in  the  udder  the  acidity  was 
still  further  reduced,  being  as  low  as  0.012  per  cent.  This  variation  in  acidity 
from  a  normal  of  0.14  to  0.20  ])er  cent  is  directly  opposite  to  that  ft)und  in 
ordinary   mammitis. 

The  total  nitrogen  was  increased,  the  amount  l)eing  sometimi-s  double  that  in 
normal  milk. 


276  EXPERIMENT    STATION    RECORD. 

The  fat  showed  a  i)ro.iiivssive  diniiiuition  and  became  as  low  even  as  O.lf)  per 
cent.     The  sugar  was  likewise  reduced  and  occasionally  was  entirely  absent. 

The  authors  observed  a  lowerins  in  the  index  of  refraction,  but  no  chanj;;e 
in  the  freezing  point,  the  latter  being  attributed  to  an  increase  in  the  amount  of 
sodiiun   chlorid. 

The  bacteriolytic  alexin  of  milk,  E.  Moro  (Ztsclir.  Expt.  Path.  ii.  Ther.,  J 
{1901),  A'o.  2,  pp.  JfJO-.'flO). — In  e.xperiments  with  the  typhoid  bacillus,  raw, 
cow's  milk  showed  bactericidal  properties.  This  was  not  true  of  the  filtrate 
■from  the  milk.  Heating  the  milk  for  i  hour  at  56°  C.  destroyed  its  bactericidal 
properties.  Milk  freed  from  leucocytes  by  centrifuging  still  possessed  an  unfav- 
orable influence  ui)on  the  growth  of  the  ty]>boid  l»ac-il!us.  Similar  results  were 
obtained  with  human  milk. 

Concerning  the  identity  of  the  casein  of  different  species  of  animals, 
K.  BuROW  {licltriitjc  zitr  JJ it tschc idling  drr  Fragc,  oh  die  Caseiiie  i^erschiedciier 
Ticrartcn  idciitiscJi  t^iiid.  liiaiif/.  Di-ss.,  IJniv.  Basel,  190'),  pp.  28). — The  ele- 
mentary composition  of  the  casein  of  nnlk  from  cows,  goats,  and  guinea  pigs  was 
found  to  be  practically  identical.  The  average  in  round  numbers  was  as  fol- 
lows: Carbon,  5.3;  hydrogen,  7;  nitrogen,  15.5;  sulphur,  0.7;  phosphorus,  O.S; 
and  oxygen,  2.3  per  cent. 

The  chemistry  of  milk  and  milk  products  in  1906,  M.  SiEtiFELii  (Cheiii. 
Zt(j..  31  (19011),  ^'osi.  '}(),  pp.  701,  10.>;  ol,  pp.  71J,,  715).— X  review  of  the  liter- 
ature of  this  stibject  during  lOOt;  with  120  references. 

Report  of  the  chemist  (division  of  foods  and  feeding),  J.  B.  Lindsey  (J/(/.s- 
.'<ac]iu setts  >Sta.  Rpt.  IIXIG,  pp.  H.i-9.5). — This  part  of  the  report  on  the  chemical 
work  of  the  station  includes  statements  concerning  the  e.xaminations  made  of 
water  and  feeding  stuffs,  studies  made  of  analytical  methods,  the  results  of 
inspection  of  dairy  apparatus,  and  the  testing  of  pure-bred  cows.  An  outline 
is  also  given  of  the  chemical  work  completed  and  of  that  in  progress.'  Of  the 
2,457  pieces  of  dairy  glasswar^  examined  7('>3  pieces,  or  31.05  per  cent,  were 
condemned. 

The  creamery  inspection  law,  C.  II.  Jones  (Vermont  8ta.  Ifpt.  1906,  pp.  29S. 
299). — During  the  7i  years  that  this  law  has  been  in  force  the  station  has 
tested  53.875  jiieces  of  Babcock  glassware,  finding  S99,  or  1.05  per  cent,  incorrect. 

National  association  of  dairy  instructors  and  investigators  (Illinois  Sta. 
Cire.  Ill,  pp.  r>9,  figs.  3). — This  circular  gives  the  proceedings  of  a  meeting  of 
dairy  instructors  and  investigators  held  at  the  University  of  Illinois,  Jujy  17, 
1906,  at  which  time  an  association  known  as  the  National  Association  of  Dairy 
Instructors  and  Investigators  was  organized.  The  following  subjects  were  dis- 
cussed: The  manufacture  of  condensed  milk,  by  O.  F.  Ilunziker;  a  plan  for  the 
registration  of  dairies  leading  to  the  improvement  of  market  milk,  by  C.  B. 
Lane;  city  milk  supply,  by  J.  M.  Trueman  ;  difference  in  efficiency  of  dairy  cows, 
by  W.  J.  Fraser ;  some  hand  separator  problems,  by  C.  11.  Eckles ;  pasteurization 
cf  hand  separator  cream  for  making  butter,  by  C.  E.  Lee;  benefits  to  be  derived 
from  educational  butter  contests,  by  B.  D.  White;  milking  machines,  by  H,  H. 
Dean;  advantages  of  the  organization  of  dairy  instructors  and  investigators,  by 
E.  H.  AVebster ;  opportunities  for  research  work  in  the  manufacture  of  dairy 
products,  by  C.  F.  Doane ;  how  shall  we  conduct  feeding  experiments  with  dairy 
cows?  by  B.  E.  Carmichael ;  dairy  instruction,  by  II.  E.  Van  Norman;  soft 
cheese  jiroblems,  by  C.  Thorn  ;  reaching  the  farmer,  by  E.  S.  Guthrie;  and  testing 
dairy  herds,  by  H.  A.  Ilojiper. 

The  preparation  of  unfermented  appie  juice,  II.  C.  Gore  (T\  S.  Dept.  Agr. 
Yea  I  hook  1906,  pp.  239-2'i6,  fig.  1). — This  article  gives  the  results  of  experi- 
mental work  in  preparing  unfermented  apple  juice.  The  method  evolved  con- 
sists in  clarifying  the  juice  by  passing  it  through  a  centrifugal  cream  separator. 
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bottling  or  putting  in  cans,  carbonating  if  desired,  and  sterilizing  by  heating  at 
about  70°  C.  for  one-half  hour.  The  composition  of  the  juice  was  not  appre- 
ciably affected  by  the  i)r(icess. 

Studies  on  apple  juice,  H.  C.  Gore  (Jour.  Amer.  Chem.  Soc,  29  {1901), 
A'o.  7,  /»/).  1112-1119). — Chemical  work  carried  on  in  connection  with  the  above 
investigations  is  here  reported.  Analyses  are  given  of  (1)  juices  of  cull  apples, 
(2)  juii'es  from  tlie  cider  mill  at  various  times  during  the  season,  (3)  juices  of 
several  standard  varieties  of  apples  grown  in  Nebraska,  (4)  fresh  and  fermented 
juices  of  summer  apples,  and  (5)  juices  of  decaying  apples. 

VETERINAEY   MEDICINE. 

Handbook  of  forensic  veterinary  science,  B.  Malkmus  (Handhtich  der 
Gerichtliclicn  Ticrheilkunde.  Hannover:  M.  tC-  H.  Schapcr,  1906,  pp.  XV-{- 
l)S7). — This  constitutes  a  comprehensive  treatise  on  the  legal  position  and  duties 
of  the  veterinarian  as  based  upon  German  laws.  The  subjects  discussed  in  the 
volume  include  guarantees,  deceit,  excessive  charges,  and  other  illegal  dealings 
in  connection  with  the  sale  or  transfer  of  domestic  animals. 

The  chief  and  secondary  defects  of  domestic  animals  from  a  legal  standpoint 
ai'e  defined  and  notes  are  given  on  the  pathological  conditions  which  determine 
these  defects. 

Veterinary  science  in  its  relation  to  agriculture,  L.  J.  Blenkinsop  {Trans- 
vaal Afjr.  Join:,  J  (1901),  No.  19,  pp.  599-603). — The  author  briefly  refers  to  the 
great  losses  caused  by  animal  diseases  in  various  parts  of  the  world  in  coimec- 
tion  with  a  statement  of  the  economic  importance  of  veterinary  science  in  the 
further  advancement  of  agriculture. 

A  new  feeding  method  and  its  relation  to  veterinary  science,  J.  J.  West- 
BROEK  (Tijdschr.  Vceartsenljk.,  S'l  (1901),  No.  8,  pp.  J/85-516). — According  to 
the  author  the  common  belief  in  the  necessity  of  salt  in  the  diet  for  domestic 
animals  is  not  well  founded.  It  is  argued  that  the  addition  of  salt  to  the  ration 
causes  more  or  less  serious  disturbances  in  the  normal  osmotic  processes,  at 
times  greatly  changing  the  composition  of  the  tissues  and  fluids  of  the  animal 
body.  Tables  are  presented  showing  the  striking  modifications  which  common 
salt  may  produce  in  the  amount  of  potash,  sodium,  magnesium,  lime,  and  other 
minerals  in  the  flesh  of  hogs  and  cattle. 

The  author  claims  that  common  salt,  when  added  to  the  ration,  gradually 
replaces  the  salts  which  should  be  present  in  animal  tissues  and  causes  patho- 
logical conditions. 

A  consideration  of  some  of  the  modern  theories  in  relation  to  immunity, 
P.  C.  Freer  (Philippine  Jour.  Sci.,  2  (1901),  No.  2,  pp.  11-81). — A  critical  review 
is  given  of  the  various  theories  which  have  been  proposed  in  explaining 
immunity,  particularly  from  a  chemical  standpoint. 

The  mechanism  of  nonbactericidal  immunity,  E.  Weil  (Arch.  Hyg.,  61 
(1907),  No.  Jf,  pp.  293-323). — If  the  complement  is  removed  from  the  body  cavity 
of  guinea  pigs  by  precipitation,  the  immune  serum  of  fowl  cholera  becomes 
inactive  and  the  course  of  infection  in  the  absence  of  the  complement  is  nuich 
more  rapid  than  is  the  case  in  normal  animals.  The  function  of  the  complement 
can  api)arently  be  performed  by  leucocytes  if  such  be  present.  The  author  was 
unable  to  demonstrate  tiny  combination  of  imminie  serum  with  fowl  cholei'a 
bacilli  in  the  animal  I)ody.  It  was  also  impossible  to  determine  the  action  of  the 
immune  serum  upon  the  leucocyte.  The  author  maintains  that  since  the  com- 
plement, which  is  so  important  an  agent  in  immunity,  does  not  exercise  a 
bactericidal  fuuctioii  it  must  possess  some  other  function. 
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The  prospect  of  a  practical  method  of  preventive  vaccination  against 
foot-and-mouth  disease,  M.  Casper  (Berlin.  Tierdrztl.  Wchnschr.,  1901,  No.  20, 
pp.  399-405).— The  methods  which  have  thus  far  been  proposed  for  preventive 
vaccination  against  foot-and-mouth  disease  are  classified  by  the  author  into  4 
groups  in  which  the  following  materials  are  used :  Blood,  serum,  or  milli  of 
animals  which  have  recovered  from  the  disease ;  the  blood  or  serum  of  artifi- 
cially immunized  animals ;  tirulent  or  attenuated  lymph,  and  blood  or  serum 
combined  with  the  lymph  of  artifically  immunized  animals.  The  technique  of 
each  of  these  methods  is  described  and  notes  are  given  on  the  results  thus  far 
obtained  from  their  ajiplica+ion.  In  the  author's  opinion  the  strict  maintenance 
of  quarantine  measures  must  still  be  considered  as  the  chief  means  of  prevent- 
ing the  spread  of  foot-and-mouth  disease  for  the  reason  that  no  efllcient  and 
practical  method  of  preventive  vaccination  has  been  devised. 

Veterinary  department  (Ma.'^sochusetts  St  a.  Rpt.  1906,  pp.  206,  207). — A 
pathological  collection  is  being  made  and  information  is  being  disseminated 
among  farmers  regarding  important  diseases  of  live  stock. 

Stock  diseases,  F.  Clutterbuck  (Jour.  Dept.  Ar/r.  West.  Aust.,  15  {1901), 
No.  4>  PP-  235-2-'i-'t) . — Brief  mention  is  made  of  some  of  the  more  important 
animal  diseases,  including  lung  worms  of  sheep,  tuberculosis,  pleuro-pneunionia. 
and  hog  cholera,  the  means  by  which  they  are  spread,  and  the  importance  of 
meat  inspection  in  locating  centers  of  infection. 

Some  notes  on  the  prevalence  of  the  different  contagious  diseases  at  pres- 
ent existing  in  the  Transvaal,  K.  11.  Williams  {Transvaal  Apr.  Jour.,  5 
{1901),  No.  19,  pp.  613-616). — Brief  statements  are  made  regarding  the  present 
status  of  East-coast  fever,  sheep  scab,  glanders,  tuberculosis,  hog  cholera,  etc. 

Notes  from  practice,  E.  Diem  {Wchnsclir.  TierheUlc.  n.  Viehzucht,  51  {1901), 
No.  22,  pp.  421-1/25). — A  brief  account  is  given  of  petechial  fever  following  upon 
strangles  in  horses.  Strilving  success  was  had  in  the  treatment  of  pulmonary 
gangrene  with  potassium  iodid.  ""^hort  notes  are  also  given  on  peritonitis  in 
cattle  and  horses,  cerebral  hemorrage,  and  vaginitis. 

Medicinal  treatment  of  infectious  diseases,  Gmeiner  {Deut.  Tlerurztl. 
Wchnschr.,  15  {1901),  No.  22,  pp.  305-309). — A  general  account  is  given  of  the 
use  of  medicinal  agents  in  counteracting  infectious  diseases.  Among  these  sub- 
stances mention  is  made  of  the  various  alkaloids  and  the  active  principles  of 
digitalis,  strophanthus,  and  camphor. 

Operative  treatment  of  actinomycosis,  Dorn  {Wchtischr.  TierheUlc.  u.  Vieh- 
zucht, 51  {1901),  Nos.  11,  pp.  321-326;  18,  pp.  31,1-341;  19,  pp.  361-366).— A 
detailed  record  is  given  of  the  results  noted  from  the  operative  treatment  of  a 
number  of  cases  of  actinomycosis.  The  author  concludes  that  it  is  possible  to 
remove  the  actinomycotic  tissue  so  thoroughly  that  the  disease  will  not  recur. 
In  this  operation  it  is  recommended  that  the  skin  be  removed  over  the  whole 
tumor  together  with  the  tumor  and  that  care  be  exercised  in  the  operation  not 
to  produce  any  pockets  in  the  incised  tissue.  An  antiseptic  application  should 
be  made  after  the  operation,  and  the  pressure  produced  in  drawing  the  edges  of 
the  skin  together  over  the  wound  serves  to  establish  drainage  until  healing 
takes  place. 

Trypanosome  infection  through  the  mucous  membrane  of  the  alimentary 
tract,  W.  L.  Yakimoff  and  N.  Schiller  {Centhl.  Bald,  [etc.],  1.  AM.,  Orig.. 
43  {1901),  No.  1,  pp.  694-102). — In  experimental  rodents  it  was  shown  that 
infection  with  trypanosomes  might  take  place  through  the  mucous  membrane 
of  the  alimentary  canal.  Infection  was  favored  by  the  diminution  of  the  peri- 
staltic motion  of  the  intestines,  while  neutralizing  the  gastric  juice  appeared  to 
have  no  influence  upon  the  process  of  infection.  The  same  may  be  said  for 
fasting  preceding  the  feeding  of  animals  upon  virus  containing  trypanosomes. 


VETERINARY  MEDTOTNE.  279 

Notes  on  baleri,  L.  Cazalhou  (h'ci-.  Gvii.  Ah'tl.  \rt.,  9  {1907),  No.  106,  pi). 
r>G.'i-.'>72.  figs.  2). — The  blood  parasite  of  this  disease  was  found  in  horses  in  con- 
junction witli  Tvyimuohoma  hriicei.  It  is  believed,  however,  to  be  a  distinct 
species.  Baler i  is  a  trypanosomiasis  of  horses  characterized  by  repeated  and 
violent  attacks  of  fever,  swellings  in  various  parts  of  the  body,  pronounced 
injection  of  the  conjunctiva,  and  general  emaciation. 

The  trypanosomiases  of  the  Upper  Nile,  A.  Laveran  (A)iii.  I)ist.  Pasteur, 
21  {1907),  yo.  5,  1)1).  321-356,  pffs.  3). — The  symptoms  and  pathological  anatomy 
of  souma  and  baleri  are  described  in  detail,  and  notes  are  given  on  Trypanosoma 
cazalboui.  T.  pccaudi,  and  T.  soudancnsc.  Souma  chiefly  affects  horses,  mules, 
and  cattle,  while  most  laboratory  animals  appear  to  be  immune.  Baleri  is  most 
commonly  observed  in  horses,  cattle,  sheep,  and  goats.  The  disease  due  to  T. 
,<iOHdanc)ise  has  not  received  a  specific  name,  but  affects  goats,  slieep,  drome- 
daries, dogs,  and  various  other  animals.  Notes  are  given  on  a  number  of  biting 
flies  which  may  be  concerned  in  the  transmission  of  this  disease. 

The  trypanosomiasis  in  French  Guinea,  (i.  JNIartin  {Ann.  Inst.  Pasteur,  21 
(1907),  No.  ■'),  pp.  3')7-383,  figs.  11). — Tlie  trypanosomiasis  commonly  observed 
in  mules  and  cattle  in  French  Guinea  and  in  other  regions  along  the  Niger  is 
due  to  Trijpanosonia  dhnorpJioii.  The  biology  of  this  organism  is  described, 
and  notes  are  given  on  the  results  obtained  from  inoculation  experiments  with 
this  blood  parasite.  Mention  is  also  made  of  the  biting  flies  of  the  region  which 
may  be  concerned  in  the  transmission  of  the  disease. 

A  study  of  rabies,  C.  Fermi  {Arch.  Path.  Anat.  n.  Physiol.  [Virchow],  188 
(1907),  A  o.  3,  pp.  Ji28-.'i69) . — In  this  study  particular  attention  is  given  to  the 
susceptibility  of  rats  and  mice  to  rabies  virus  and  the  virulence  of  fixed  rabies 
vil'us  in  different  laboratories.  In  experiments  with  rats  and  mice  it  appeared 
that  death  took  place  nearly  as  .soon  after  subcutaneous  as  after  subdural 
inoculation. 

Is  the  cerebro-spinal  fluid  of  rabid  animals  virulent?  B.  V.  Fursenko 
(Arch.  Yet.  Nauk  [Ht.  Petcrsb.^,  36  (1907),  No.  2,  pp.  99-103).— A  series  of 
inoculation  experiments  was  made  by  the  author  for  the  purpose  of  determining 
whether  the  cerebro-spinal  fluid  of  dogs  affected  with  rabies  contained  the  viru- 
lent virus  of  the  disease.  The  results  were  negative  in  all  cases  and  indicate 
that  this  fluid  does  not  contain  the  virus. 

The  attenuation  of  fixed  rabies  virus  necessary  to  render  this  material 
innocuous  for  rats  and  mice,  C.  Fermi  (Centhl.  Bakt.  [etc.^,  1.  AM.,  Orig.,  IjS 
(1907),  No.  7.  pp.  TOi^-TJ^).— Inoculation  experiments  caiTied  out  on  71  rats 
and  mice  of  different  species  indicate  that  fixed  virus  attenuated  for, 3  days 
according  to  the  Pasteur  method  is  perfectly  harmless  for  these  animals.  In 
every  case  the  experimental  animal  remained  alive  and  showed  no  evidence  of 
infection. 

In  fui'ther  experiments  by  the  author  it  appeared  that  the  virulence  of  rabies 
virus  from  wolves  is  greater  than  that  from  other  animals. 

The  treatment  of  rabies  with  radium,  A.  Calabrese  (Ann.  Inst.  Pasteur,  21 
(1907),  No.  2,  pp.  156-160}. — This  article  is  largely  of  a  controversial  nature,  in 
which  the  position  is  taken  that  the  results  announced  by  Tizzoni  and  Bongio- 
vanni  on  the  effect  of  radium  are  by  no  means  always  to  be  observed.  Accord- 
ing to  the  investigations  of  the  author  virus  is  not  always  destroyed  by  radium 
rays,  and  the  tissues  immediately  subjected  to  the  action  of  the  rays  may  be 
seriously  affected. 

Persistence  of  rabies  virus  in  the  saliva  of  dogs  after  recovery  from  the 
disease,  P.  Remlinger  (Compt.  Rend.  8oc.  Biol.  [Paris],  62  (1907),  No.  15,  pp. 
800-803). — It  has  already  been  shown  that  the  saliva  of  dogs  may  contain  rabies 
virus  before  the  external  symptoms  of  the  disease  appear.     In  the  observa- 
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tions  reported  in  the  present  paper  the  anthor  noted  that  the  saliva  may  re- 
main virnlent  for  several  days  after  complete  recovery  has  taken  place. 

The  mode  of  absorption  of  tetanus  toxin,  P.  Cernovodeanu  and  V.  Henri 
(Co)iii)t.  Rend.  ,s'oc.  Biol.  [Paris].  62  (1907),  A'o.  15.  pp.  812-815). — In  a  study 
of  the  absorption  of  tetanus  toxin  it  was  found  that  the  movement  of  the  toxin 
could  be  checked  as  effectively  by  severing  the  blood  vessels  of  the  leg  in  which 
the  injection  was  made  as  by  severing  the  nerves.  If  the  blood  vessels  are 
severed  and  the  muscles  of  the  thigh  ligatured,  large  doses  of  tetanus  toxin 
may  be  injected  into  the  extremity  of  the  leg  without  causing  tetanus.  The 
toxin  in  such  cases,  however,  remains  virulent  and  the  portion  of  the  sciatic 
nerve  beyond  the  ligature  absorbs  the  tetanus  toxin. 

The  influence  of  high  temperature  on  the  course  of  experimental  tetanus 
and  streptococcic  infection,  O.  Kitzmann  (Arch.  Hi/(/..  61  (1907),  \o.  .'/,  pp. 
355-38-'i). — In  experiments  with  various  laboratory  animals  it  was  found  that 
mice  maintained  at  a  temperature  of  8.")°  C.  became  infected  with  tetanus  nuich 
more  readily  than  when  kept  at  ordinary  living  temperatures.  The  effect  of 
temperature  upon  tetanus  infection  with  guinea  pigs,  however,  was  less  striking. 

The  influence  of  cold  upon  experimental  tetanus,  Ciuca  {Compt.  Rend.  Soc. 
.Biol.  [Paris].  62  (1907),  Xo.  16.  pp.  858,859). — Experiments  with  small  labo- 
ratory animals  have  already  shown  that  cases  of  tetanus  progress  more  rapidly 
and  assume  a  more  virulent  form  when  the  animals  are  subjected  to  excessively 
high  temperatiuvs.  The  author  also  found  that  similar  effects  were  produced 
by  subje<ting  the  animal  to  low  temperatures.  The  resistant  power  of  the 
animal  appears  to  be  thereby  reduced. 

The  action  of  sunlight  upon  bacteria  with  special  reference  to  Bacillus 
tuberculosis,  J.  Weinzirl  (Jour.  Infect.  />/.sro.sr«,  1907,  May,  Sup.  3,  pp.  128- 
153,  pis.  2). — The  author  made  a  study  of  the  various  methods  which  have  been 
used  in  determining  the  effect  of^unlight  upon  bacteria.  Objections  are  found 
to  most  of  these  methods  in  that  they  do  not  constitute  true  exposures,  the  bac- 
teria being  covered  with  glass  or  other  material  which  absorbs  and  reflects 
some  of  the  sun's  rays.  When  bacteria  were  directly  exposed  to  the  rays  of 
the  sun  without  any  covering  over  them,  the  author  found  that  the  germicidal 
action  of  sunlight  was  much  more  effective  than  it  had  previously  been  con- 
sidered. 

The  organisms  upon  which  observations  were  made  were  the  bacilli  of  tuber- 
culosis, typhoid  fever,  cholera,  diphtheria,  etc.,  but  particular  attention  was 
given  to  the  tubercle  bacillus.  It  was  found  that  this  organism  as  well  as  other 
pathogenic  nonspore-bearing  bacteria  is  destroyed  in  from  2  to  10  minutes  by 
direct  exposure  to  sunlight.  According  to  the  author,  the  hygienic  importance 
of  sunlight  has  been  considerably  underestimated  and  nonspore-lieariug  bacteria, 
when  freely  exposed,  are  killed  in  from  one-flfth  to  one-twentieth  of  the  time 
previously  considered  necessary. 

Cultural  properties  of  tubercle  bacilli,  J.  vo-\  Szaboky  (Centbl.  Bakt.  [etc.], 
1.  AM.,  Oriy.,  ^3  (1907),  Xo.  7.  pp.  651-660). — Detailed  notes  are  given  on  the 
growth  and  behavior  of  tubercle  bacilli  on  various  culture  media  including  hmg 
agar,  sputum  agar.  eggs,  and  tuberculous  limg  agar. 

Protective  vaccination  of  cattle  against  tuberculosis,  F.  Hutyra  (Ztschr. 
Tuberkulose,  11  (1907),  Ao.  2,  pp.  97-122). — In  the  earlier  experiments  made 
by  the  author  in  testing  von  Behring's  method  of  vaccinating  cattle,  results 
were  obtained  which  led  to  a  quite  optimistic  expression  of  belief  in  the  pei*- 
manent  value  of  this  method.  Later  experiments  have  caused  the  author  to 
speak  of  the  method  with  greater  reserve.  It  appears  that  the  resistance  con- 
ferred by  von  Behring's  method  against  subsequent  intravenous  injection  with 
tubercle  bacilli  declines  quite  rapidly  and  disappeai-s  entirely  toward  the  end 
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'if  the  first  year.  The  resistance  of  inoculated  cattle  toward  natural  infection 
from  other  tuberculous  cattle  is  never  striking?  and  disappears  after  a  few 
mouths. 

In  further  experiments  to  test  von  Behring's  method  2  intravenous  vaccina- 
tions were  given  in  the  place  of  the  one  previously  recommended.  It  was 
found  that  the  resisting  power  of  cattle  thus  treated  was  at  first  very  pro- 
nounced or  almost  absolute,  but  tliat  it  was  not  of  long  duration,  disappearing 
entirely  within  IS  months.  The  author  concludes  from  his  experiments  that 
at  present  the  only  method  for  controlling  tuberculosis  which  has  stood  prac- 
tical test  is  that  of  Bang. 

An  unusual  form  of  tuberculosis  in  hogs,  J.  Bohm  (Ztschr.  Fleisch  ii.  Milch- 
liiiil..  1"!  (191)7).  Xo.  .'',  p.  311). — In  the  examination  of  a  case  of  advanced 
tuberculosis  in  a  hog  it  was  found  that  tubercles  were  present  not  only  in  the 
orgaiw  usuallj'  affected,  but  also  in  the  fat  tissue.  The  tubercles  in  the  fat 
tissue  showed  no  anatomical  connection  with  muscle  fibers  or  with  lymph  or 
blood  vessels. 

Tuberculosis  in  the  region  of  certain  canals  near  Modena,  R.  V.  Rossi 
(Clin.  Vet.  [Milan].  30  (liiol).  No.  1.  pp.  2-1). — A  study  was  made  of  tuber- 
<  ulous  cats  and  rats  in  the  region  of  certain  canals  which  were  contaminated 
to  some  extent  with  tubercle  bacilli.  The  author  comes  to  the  conclusion  that 
tiuid  contaminations  which  enter  the  canal  may  have  contributed  to  the  in- 
creased percentage  of  tuberculosis  among  these  animals,  but  that  the  refuse  meat 
material  transported  in  the  canals  is  the  chief  source  of  the  disease. 

Distribution  of  tuberculin  and  mallein  by  the  Bureau  of  Animal  Industry, 
M.  Dorset  (V.  S.  Dcpt.  Af/r.  Yearbook  1906.  pp.  3Jtl-3i.'i). — Attention  is  called 
to  the  great  importance  of  means  for  the  diagnosis  of  infectious  diseases  iu 
advance  'of  the  development  of  clinical  symptoms.  A  brief  historical  state- 
ment is  given  of  the  use  of  tuberculin  and  mallein  in  detecting  tuberculosis  and 
glanders.  The  Bureau  of  Animal  Industry  furnishes  tuberculin  and  mallein  to 
Federal,  t^tate,  county,  or  city  officials  under  an  agreement  that  the  latter  fur- 
nish records  of  the  tests  and  of  autopsies  upon  all  animals  which  are  slaugh- 
tered. During  the  fiscal  year  1905-G  103,000  doses  of  tuberculin  and  10,000 
doses  of  mallein  were  distributed. 

Observations  on  the  mallein  test,  W.  Jowett  (Yet.  Rec,  19  {1901),  A'o.  983, 
PI).  125-129). — Considerable  difference  of  opinion  has  prevailed  regarding  the 
length  of  time  which  should  be  allowed  to  elapse  after  one  mallein  injection 
b(>fore  another  one  is  given  in  cases  of  doubtful  reaction.  This  matter  has  been 
larefully  studied  by  the  author,  with  the  result  that  the  interval  between  2 
mallein  injections  apparently  need  not  be  longer  than  a  few  days  or  merely  long 
enough  to  allow  the  animal  to  return  to  a  normal  temperature.  In  a  study  of 
mallein  reactions  the  thermic  reaction  appears  to  be  more  delicate  and  reliable 
than  the  local  reaction  at  the  point  of  injection. 

Experimental  glanders  in  guinea  pigs,  M.  Nicolle  (Ann.  Inst.  Pasteur,  21 
(lUdl).  \o.  //.  lip.  2Sl-29'i). — A  series  of  inoculation  experiments  was  carried 
on  in  testing  the  reaction  of  guinea  pigs  to  glanders  virus  obtained  from  differ- 
ent sources  and  subjected  to  different  conditions  of  environment.  When  intra- 
cardiac injections  of  glanders  virus  were  made,  the  external  symi)toms  of  the 
disease  appeared  after  about  3  days  in  the  form  of  pustular  eruptions.  An 
attenuated  virus  introduced  directly  into  the  heart  appears  to  be  the  most  effec- 
tive way  of  producing  inununity  against  glanders  in  experimental  animals. 

The  author  fcmnd  that  in  a  small  percentage  of  cases  subcutaneous  inocula- 
tion of  a  mixture'  of  normal  serum  and  active  virus  produced  a  resistance  in  the 
xperimental  animal. 
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The  conditions  for  formation  of  the  capsule  of  the  anthrax  bacillus,  T. 
Stiennon  iCompt.  Rend.  Hoc.  Biol.  \l'iirls\.  tTZ  {1901),  No.  15,  pp.  821-823).— 
The  capsule  appears  most  regularly  and  in  a  most  pronounced  manner  on  anthrax 
bacteria  in  infected  animals.  Bacilli  with  capsules  are  not  surrounded  with 
phagocytes  and  cause  death  more  rapidly  than  nonencapsuled  bacilli.  The  viru- 
lence of  the  bacilli  with  capsules  was  always  greatest. 

Decisions  of  the  imperial  health  oflBicials  regarding  the  appearance  of 
anthrax  in  cattle  in  the  Schmeie  region,  Gartner  and  C.  Dammann  (Arb.  K. 
Gsndhtsamt.,  2.T  (1907),  Xo.  2,  pp.  JflG-JfoG). — For  some  time  anthrax  has  oc- 
curre^l  among  cattle  along  the  regions  of  the  river  Schmeie,  and  upon  investiga- 
tion by  tbe  imperial  health  office  it  was  found  that  in  one  part  of  the  valley 
103  cases  had  occurred  during  the  past  12  years  among  1,600  cattle,  while  in 
another  section  138  cases  had  occurred  among  46,000  cattle.  The  extent  of 
infestation  varied  greatlj'  in  different  parts  of  the  valley,  according  to  tbe  favor- 
able or  unfavorable  conditions  for  the  distribution  of  the  anthrax  bacillus. 

In  tbe  region  in  question  there  are  a  number  of  tanneries,  and  these  insti- 
tutions are  directly  connected  with  the  spread  of  anthrax.  The  organisms 
gain  entrance  to  the  flowing  streams  through  tbe  waste  water  and  subsequently 
infect  cattle  lower  down  the  stream.  In  the  opinion  of  the  authors,  it  is  impossible 
to  control  tbis  trouble  by  the  rejec-tion  of  infected  bides  at  the  point  of  entrance 
into  tbe  Empire  or  by  ordinary  methods  of  furnishing  a  water  supply  for  stock 
in  the  Infected  area.  These  methods  may  lessen  the  extent  of  anthrax  to  some 
extent,  but  can  not  prevent  tbe  appeai'ance  of  the  disease.  The  only  effective 
means  of  controlling  this  trouble  is  found  in  the  disinfection  of  all  waste  water 
from   tanneries. 

Mammitis  in  cows,  H.  Carre  (Rev.  Gen.  Med.  Yet.,  9  {1901),  No.  106,  pp. 
561-.')6-'i). — In  cases  of  contagioiis  mammitis  observed  by  tbe  author  an  organism 
was  isolated  which  is  described  as  new  under  the  name  BacUlun  maf<tifidis  coii- 
taglosfc.  This  organism  appears  not  to  be  a  rare  one  and  is  believed  l)y  the 
author  t)  be  of  considerable  importance  in  the  etiology  of  mammitis. 

The  station  for  the  control  of  rinderpest  at  Chita,  M.  P.  Slyesarevski 
{Ardi.  Vet.  Nauk  [St.  Petersh.],  36  {1901),  No.  2,  pp.  10.^-13 2) .—This  station 
has  been  in  operation  since  1901,  receiving  both  government  and  private  funds. 
Its  main  purpose  is  the  study  of  rinderpest  and  in  the  different  laboratories  con- 
nected with  the  institution  and  in  the  cattle  corrals  and  stables  experiments  are 
being  carried  on  to  determine  the  means  by  which  the  disease  is  transmitted 
and  the  value  of  the  various  methods  of  immunization  which  have  been  proposed 
for  controlling  it. 

Poisoning  of  cattle  from  Taxus  baccata,  Grimme  {Deut.  Tierdrztl, 
Wchnschr.,  15  {1901),  No.  23,  pp.  321,  322). — In  several  cases  poisonous  symp- 
toms were  produced  in  cattle  as  a  result  of  eating  Taxus  haccata.  A  post- 
mortem examination  was  made  of  one  animal  during  which  it  was  found  that  the 
liver  and  spleen  were  considerably  swollen  and  that  the  exterior  of  the  rumen 
was  grayish  red.     Reddened  spots  were  also  observed  in  the  small  intestines. 

On  the  chromatin  masses  of  Piroplasma  bigeminum,  the  parasite  of  Texas 
cattle  fever,  H.  B.  Fantham  (Quart.  Jour.  Microx.  Sci.  [Londoji],  ii.  scr..  51 
(1901),  No.  202.  pp.  291-32Jf,  pi.  1.  figs.  7/.'/).— In  all  specimens  of  Piroplasma 
bigeminum  stained  and  examined  by  the  author  there  was  one  or  more  chromatin 
masses.  In  the  ovoid  and  pyriform  parasites  there  is  usually  a  large  chromatin 
mass  and  also  a  smaller,  denser  one  as  well  as  a  mesh-like  structure  of  chro- 
matin. A  number  of  variations  occur  in  the  relative  positions  and  relative 
sizes  of  these  different  chromatin  bodies. 

On  the  cultivation  of  a  bovine  piroplasma,  M.  Miya.jima  (Philippine  Jour. 
Set.,  2  (1901),  No.  2,  pp.  83-91,  pis.  2). — For  some  time  the  author  has  noticed 
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the  presence  of  a  protozoan  organism  closely  resembling  Piroplasmaparvum  in 
Japanese  cattle.  Further  study  of  this  organism  indicated  that  It  belongs  to  the 
species  /'.  parvuin  and  is  found  in  Japanese  and  Korean  cattle.  The  organism 
may  be  readily  cultivated  outside  of  the  animal  bddy  by  the  use  of  suitable  nutri- 
ent media.  The  parasites  undergo  a  develoi)mental  change  in  blood  bouillon, 
finally  taking  the  form  of  a  typical  trypanosome  which  is  not  to  be  detected  in 
the  blood  of  infected  animals.  According  to  the  author  a  simple  mixture  of 
blood  and  bouillon  is  the  most  suital)]e  mixture  for  the  cultivation  of  P.  pari^mn 
and  Tnjpaiiofionia  Iririxi. 

Studies  on  the  morphology  and  life  history  of  Piroplasma  canis,  G.  H.  F. 
NUTTALL  and  G.  S.  Graham-Smith  {Jour.  Hijg.  [Cambridge],  7  (1907),  No.  2, 
pp.  232-272,  pis.  3,  figs.  1^). — The  biology  and  life  history  of  the  blood  parasite 
of  canine  piroplasmosis  was  carefully  observed  for  .550  hours  in  order  to  deter- 
mine as  nearly  as  possible  the  different  stages  under  which  this  parasite 
ajipears.  The  observations  made  by  the  authors  indicate  the  occurrence  of 
morphological  changes  in  this  parasite  somewhat  different  from  those  hitherto 
described. 

It  appears  that  a  free  pyriform  parasite,  after  entering  a  red  blood  corpuscle, 
ordinarily  assumes  a  round  form,  then  enlarges,  becomes  amoeboid,  and  again 
rounded.  After  a  short  resting  period  two  symmetrical  processes  are  protruded, 
become  pear-shai)ed,  absorb  the  protoplasm  of  the  mother  cell,  and  finally 
separate  into  two  free  parasites. 

A  new  preparation  for  the  treatment  of  acute  and  chronic  swine  plague, 
Bl'row  (Berlin.  Tieriirztl.  Wclnisehr.,  1907,  Na.  23,  pp,  y/.5(9-//.52).— Laboratory 
experiments  have  been  carried  on  for  the  past  year  and  a  half  in  an  endeavor 
to  produce  a  bacterial  preparation  which  will  be  effective  in  the  treatment  of 
swine  plague.  The  product,  which  is  prepared  under  the  author's  direction,  has 
Iteen  'ibtained  and  has  been  tested  on  about  700  hogs  with  quite  satisfactory 
results.  The  coughing  and  other  external  symptoms  of  swine  plague  disappear 
within  3  or  4  days.  The  preparation  is  claimed  to  be  absolutely  harmless  and 
is  administered  hypodermically  in  doses  of  5  cc. 

Exostoses  on  the  metacarpus  of  the  horse,  V.  Oelkers  (Monatsh.  Prakt. 
Tierheilk.,  18  (1907),  No.  8-9,  pp.  337-38J,,  pis.  6,  figs.  5). —The  literature  relating 
to  splints  is  critically  reviewed  in  connection  with  bibliographic  references. 
The  piesent  article  is  a  report  on  one  of  the  most  extensive  investigations  thus 
far  made  of  the  anatomy  and  etiology  of  splints  in  horses.  An  examination 
was  made  of  052  army  horses,  with  the  result  that  68  per  cent  was  found  to  be 
affected.  The  splints  observed  in  the  448  cases  could  readily  be  classified  into 
intermetacarpal,  postmetacarpal,  and  traumatic  splints.  The  anatomical  fea- 
tures of  each  of  these  different  groups  of  splints  are  presented  in  detail. 

As  a  result  of  these  investigations,  the  author  comes  to  the  conclusion  that 
tlie  exostoses  commonly  known  as  splints  are  caused  primarily  by  the  friction 
of  the  interosseous  ligament  at  its  fixed  points  upon  the  underlying  bones. 
This  friction  causes  a  gradual  ossification  in  the  ligament,  which,  by  extension 
upward  and  downward,  may  cause  an  unusual  strain  upon  the  tendons  and 
ligaments  which  are  attached  to*  the  posterior  angle  of  the  normal  sjdint  bones 
leading  to  a  periostitis  the  result  of  which  is  the  pathological  splint  known 
to  veterinarians. 

In  the  treatment  of  splints  the  author  recommends  rest  for  all  cases  and 
external  applications  which  are  likely  to  induce  a  resorption  of  the  bony  process. 
If  the  case  seems  to  warrant  surgical  interference,  the  bone  growth  may  be 
removed  by  an  operation. 

Staggers  or  forage  poisoning  in  horses,  S.  S.  Cameron  (Jour.  Dept.  Agr. 
Victoria,  5   (1907),  No.  //,  pp.  2-'f2-2-'i6). — Rather  extensive  fatalities  have  oc- 
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cuiTed  among  horses  in  various  parts  of  Victoria,  apparently  as  a  result  of 
eating  injurious  forage.  In  one  outbreak  the  trouble  was  due  to  feeding  oat 
hay  which  had  been  allowed  to  become  moldy  in  the  butts  of  the  sheaves.  The 
exact  cause  of  the  disease  has  not  been  determined,  and  further  study  is 
necessary  to  elucidate  its  etiology. 

Diseases  of  fowls,  G.  Bradshaw  (Ag):  Gaz.  J\.  8.  Wales,  18  {1901),  Nos.  1, 
pp.  26-39 ;  3,  pp.  201-213,  figs.  2). — An  account  is  given  of  the  symptoms,  jwst- 
mortem  appearances,  and  method  of  treatment  in  cases  of  roup  and  fowl  cholera. 

Boup,  L.  E.  W.  Bevan  {lihodcsiini  Agr.  Jour.,  Jf  {1901),  ^o.  4,  pp.  392-391).— 
The  symptoms  and  occurrence  of  this  disease  are  briefly  discussed.  In  pi-event- 
ing  roup  it  is  recommended  that  strict  quarantine  mea)?ures  be  observed,  that 
careful  supervision  be  exercised  in  the  selection  of  food  and  water  supply  for 
fowls,  and  that  affected  birds  be  placed  in  small  rooms  or  boxes  and  fumigated 
with  formaldehyde. 

Sleepy  disease  in  fowls,  C.  Dammann  and  O.  Manegold  {Arch.  Wiss.  n. 
I'rald.  TicrhrUk.,  33  {1901),  A^o.  1-2,  pp.  J,l-10,  pi.  1).—An  affection  of  fowls 
known  under  the  name  of  sleepy  disease  has  appeared  here  and  there  since  1904. 
According  to  the  authors  this  disease  is  due  to  streptococcus  capsuhitus  galH- 
iniruiii.  The  organism  is  described  and  notes  are  given  on  its  behavior  on 
different  culture  media  and  upon  its  resisting  p<nver.  It  is  de.stroyed  by  sub- 
jection to  a  temperature  of  1(X)°  C.  for  one-half  minute  or  50°  C.  for  20  minutes. 
The  organism  is  quite  susceptible  to  the  action  of  disinfectants  such  as  carbolic 
acid,  cresol,  etc. 

The  streptococcus  in  question  shows  a  high  pathogenic  power  for  fowls  and 
is  present  both  in  the  blood  and  affected  organs.  The  incubation  period  varies 
from  ()  to  14  days  and  the  course  of  the  disease  from  1  to  3  weeks.  One  of  the 
most  striking  symptoms  is  the  persistent  sleepiness.  The  feathers  are  ruffled 
and  catarrh  is  apparent  upon  the  mucous  membranes  and  conjunctiva. 

An  arthritis  in  geese  and  ducks  caused  by  Staphylococcus  pyogenes  aureus, 
Freese  {Dcut.  Ticriirztl.  Wchiischr.,  l.'j  {1901),  Xo.  23.  pp.  322-32-',) .—Affected 
birds  become  more  or  less  emaciated  and  show  symptoms  of  lameness  or  ^ven 
inability  to  walk.  In  the  joints  in  which  the  chief  lesions  occur  a  serous  or 
sero-fibrinous  inflammation  is  observed  together  with  a  hemorrhagic  condition 
of  the  bone  marrow.  In  chronic  cases  of  the  disease  a  purulent  ostitis  is  ob- 
served. In  inoculation  experiments  negative  results  were  obtained  with  common 
fowls,  pigeons,  and  rabbits.  No  direct  treatment  for  the  disease  has  been  devised 
and  reliance  must,  therefore,  be  placed  upon  prophylactic  and  disinfectant 
measures. 

RURAL  ENGINEERING. 

Irrigation  in  tlie  Yakima  Valley,  Washington,  S.  O.  Jayne  {U.  8.  Depf. 
Agr..  Office  Expt.  Htas.  Bui.  188,  pp.  89.  pis.  2.  figs.  .',).— This  bulletin  describes 
the  Yakima  Valley  by  sections,  giving  the  areas,  crops,  physical  features,  cli- 
mate, water  supply,  water  rights,  and  systems  of  distribution.  The  chief  canals 
are  described  as  to  their  dimensions,  the  area  covered,  the  area  irrigated,  and 
the  system   of  management.  • 

The  practice  of  treating  the  interior  of  flumes  with  asphaltum  or  tar,  or  a 
mixture  of  the  two,  has  been  adopted  to  some  extent  as  a  means  of  preserving 
the  material  and  preventing  leakage.  It  is  stated  that  for  new  structures  and 
dry  lumber  the  use  of  either  material  may  be  recommended. 

The  cost  of  preparing  and  seeding  new  lands,  as  given  for  a  number  of  sec- 
tions of  the  valley,  varies  from  .$10  to  .f.^O  an  acre,  depending  upon  the  amount 
of  vegetation  to  be  removed  and  the  condition  of  the  surface  of  the  land.  The 
cost  of  water  rights  in  different  canals  in  the  valley  varies  between  $25  and  $75 
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per  acre,  while  the  aniui;il  assessments  to  cover  maintenance  vary  from  $1  to  $2 
lier  acre. 

Duty  of  water  measiiremeuls  are  given  for  a  large  number  of  canals,  covering 
in  some  instances  several  years.  Measurements  for  the  Sunnyside  Canal  cover 
7  years  and  show  a  constant  decrease  in  the  quantity  of  water  used  from  1898, 
when  the  average  depth  used  was  11.4  ft.,  to  1906,  when  the  average  depth 
used  was  0.5  ft.  General  statements  for  IS  of  the  larger  canals  show  varia- 
tions in  depths  used  of  from  3  to  12J  ft. 

The  use  of  these  large  quantities  of  water,  together  with  the  leakage  from 
ditches,  has  injured  much  land  and  made  drainage  necessary  in  several  sec- 
tions. Seepage  measurements  on  one  canal  showed  losses  of  from  1  to  3  per 
tvnt  of  the  volume  carried  per  mile  of  ditch. 

The  report  closes  with  a  statement  regarding  the  work  of  the  Reclamation 
Service  in  the  Yakima  Valley. 

Seepage  and  drainage,  I,  E.  T.  Tannatt  and  A.  P.  Anderson  (Montana  Sta. 
UhI.  Oo,  Pit.  (J3,  pis.  .'i). — This  bulletin  calls  attention  to  the  evils  of  over- 
irrigation  and  leaky  irrigation  ditches  and  describes  the  drains  installed  upon 
a  part  of  the  Montana  Station  farm  at  Bozeman.  The  held  drained  had  a  thin 
top  soil  of  muck  and  loam  underlaid  by  gravel  of  vmdetermined  depth.  The 
drains  were  first  used,  but  it  was  found  that  the  joints  became  cemented,  proba- 
I)ly  by  silt  carried  in  the  irrigation  water,  rendering  the  drains  useless.  Box 
drains  without  bottoms  were  substituted  and  proved  successful,  while  in  addi- 
tion they  were  cheaper  than  the  tile  drains.  Detail  drawings  of  the  box  drains 
and  a  bill  of  materials  are  given. 

Reclamation  of  tide  lands,  .7.  O.  Wkight  {('.  ,S.  Dept.  A{/r.,  Office  Expt.  Htax. 
Itpt.  1906,  pp.  373-397.  pis.  5.  fif/s.  6). — This  paper  is  a  general  statement  regard- 
ing the  extent  of  tide  lauds,  their  value  when  reclaimed,  and  methods  of 
reclamation.  The  soil  of  these  marshes  is  composed  of  sediment  mingled  with 
the  remains  of  animal  and  vegetable  life.  Chemical  analyses  of  numerous 
sami)les  and  yields  of  crops  grown  on  reclaimed  tracts  show  that  they  are  very 
productive  and  that,  with  proper  treatment,  including  the  leaching  out  of  excess 
salt,  they  are  extremely  valuable. 

The  general  method  of  reclamation  is  diking  to  keep  out  tide  water  and 
internal  drainage.  Where  the  variation  between  high  and  low  tide  is  sufficient 
drainage  can  be  accomplished  by  the  use  of  automatic  tide  gates  which  allow 
the  drainage  water  to  escape  at  low  tide.  Where  ftiis  difference  is  small  it  is 
necessary  to  pump  the  drainage  water  over  the  dikes.  The  dikes  may  be  con- 
structed by  hand,  with  teams  and  scrapers,  or  with  dredges,  jdepending  upon  the 
size  necessary.  The  reclamation  of  these  marshes  has  been  successful  where 
dikes  have  Iteen  properly  constructed  and  protected,  and  failures  can  in  most 
cases  be  attrii)uted  to  neglect  of  the  proper  precautions.  The  essentials  of  a 
dike  are  a  wide  berm  between  the  water  and  the  foot  of  the  dike,  flat  slopes 
I)roperly  protected,  and  proper  preparation  of  the  foundation  to  insure  a  good 
joint  between  the  natural  earth  and  the  embankment.  Slopes  on  the  water  side 
should  not  be  less  than  3  to  1  and  on  the  land  side  not  less  than  2  to  1.  All 
vegetable  matter  should  be  removed  from  the  foundation  and  intercepting 
ditches  should  be  excavated  aud  refilled  just  inside  of  each  toe  of  the  dike. 

Dredges  of  different  kinds  are  descril)ed  and  drawings  and  bills  of  material 
for  both  concrete  and  timber  tide  gates  are  given. 

Object-lesson  roads,  !>.  W.  Page  (IL  >S'.  Drpt.  Ayr.  Ycarhook  1906,  pp.  137- 
1')0,  pis.  //). — In  this  article  Director  I'age  outlines  the  work  of  the  Office  of 
Public  Roads  of  this  Department,  showing  that  its  work  is  divided  into  two 
general  classes — the  economic  questions  of  road  management  and  the  practical 
features  of  road  construction  and  maintenance. 
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The  object-lesson  road  is  the  ruetliod  chosen  for  making  available  the  results 
of  investigations  of  the  office  in  road  construction.  "  Briefly  stated,  the  purposes 
of  object-lesson  roads  are,  first,  to  introduce  among  local  road  builders  correct 
methods  of  construction  and  maintenance;  second,  to  demonstrate  the  advan- 
tages of  a  properly  built  road  in  order  to  stimulate  public  sentiment  for  road 
improvement  and  ai'ouse  a  spirit  of  jirogress  ;  third,  to  afford  a  basis  for  esti- 
mating cost  of  additional  road  construction,  which  may  be  subsequently  carried 
on  by  the  county  or  community ;  fourth,  to  demonstrate  the  availability  and 
relative  value  of  local  materials  as  far  as  practicable." 

Tables  are  given  showing  the  location  of  object-lesson  roads  constructed  in 
1904-5  and  190.3-C,  showing  the  kind  and  source  of  material,  the  distance  trans- 
ported, the  dimensions  of  the  road,  the  cost  per  square  yard  and  per  mile,  and 
the  cost  of  labor  per  day.  Reports  regarding  the  px'esent  condition  of  a  number 
of  the  roads  built  are  included  in  the  paper. 

A  rotating  traction  plow,  C.  Lumia  (CoJtivatore,  53  (1907),  Xo.  17.  pp. 
529-532,  flff.  1). — The  author  describes  a  very  unusual  type  of  plow  in  which  the 
ordinary  iilowshare  is  replaced  by  a  pair  of  auger-like  screws  which  precede 
the  machine  and  are  rotated  in  opposite  directions  with  respect  to  each  other 
as  the  machine  moves  forward.  The  machine  is  operated  by  a  gasoline  motor 
and  is  self-propelling.  It  is  claimed  to  possess  certain  advantages  in  giving  the 
soil  a  more  thorough  stirring  than  is  possible  with  the  ordinary  plow.  Turning 
and  operating  the  plow  leaves  Jy  of  the  area  of  the  field  upon  which  it  is  used 
unplowed.  and  in  a  10-hour  day  it  is  claimed  that  2.5  acres  may  be  plowed  to  a 
depth  of  8  in.  in  compact  soil  at  a  total  expense  of  $7.60,  with  gasoline  at  a  price 
equivalent  to  40  ets.  per  gallon. 

Corn  harvesting  machines,  M.  Kingelmann  (Jour.  Agr.  Prat.,  n.  ser.,  IJf 
(1907),  yo.  32.  pp.  172-175,  figs.  6). — Various  simple  American  devices  for  this 
puri)ose  are  described.  ■• 

On  the  peculiarities  of  denatured  alcohol  (Mascli.  Ztg.,  5  (1907),  No.  7,  p. 
80). — Apparatus  using  denatured  alcohol  such  as  motors  and  incandescent 
lamps,  is  often  injured  and  its  working  parts  corroded  by  the  products  liberated 
in  the  process  of  combustion.  The  question  has  arisen  as  to  which  of  the  mate- 
rials in  consideration,  the  alcohol  itself  with  its  impurities  such  as  aldehyde 
and  ether,  or  the  denaturing  materials  like  methyl  alcohol,  benzine,  etc.,  is  the 
agent  responsible  for  the  corrosive  effect.  The  denaturants  have  formerly  been 
held  in  suspicion,  but  recent  investigations  by  Lindet,  Heinzelman,  and  others 
have  shown  that  the  usual  impurities  of  undenatured  alcohol,  viz,  aldehyde  and 
ethyl  acetate,  may  cause  corrosion  to  a  greater  or  fess  degree,  though  the  time 
required  to  effect  noticeable  injury  is  longer  than  with  the  denatured  alcohol. 
The  effects  of  using  the  latter  are  briefly  summarized  as  the  formation  of 
acetic  acid,  the  clogging  of  the  inlet  and  outlet  valves,  corrosion  of  the  motor 
cylinder,  clogging  and  corrosion  of  burners,  hardening  of  wicks,  and  early 
destruction  of  the  wire  parts  of  incandescent  burners. 

The  means  recommended  to  obviate  this  trouble  is  the  removal  of  the  alde- 
hyde and  acetates  to  the  greatest  possible  extent  and  the  use  of  benzine  of  a 
not  too  high  boiling  point. 

RURAL  ECONOMICS. 

Freight  costs  and  market  values,  F.  Andrews  (U.  S.  Dept.  Agr.  Yearbook 
1906,  pp.  371-386). — The  author  discusses  the  cost  of  hauling  from  farms  and 
the  prevailing  freight  rates  on  cotton  and  wheat  in  1906  to  the  principal  ship- 
ping and  exporting  points  in  the  United  States,  the  ocean  freight  rates  to  the 
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United  Kiugdoni,  and  the  effect  of  the  various  charges  on  the  price  of  these 
staple  farm   products. 

The  estimated  average  cost  of  carrying  cotton  and  wheat  in  the  United 
States  and  to  the  United  Kingdom  during  the  year  ended  June  30,  I'OOtt.  is  as 
follows:  From  local  shipping  points  to  seaports,  40  cts.  per  100  lbs.  for  cottoa 
and  12.0  cts.  per  bushel  for  wheat ;  from  all  ports  to  Liverpool.  32  cts.  per  100 
lbs.  for  cotton  and  9.0  cts.  per  bushel  for  wheat.  At  Gaheston,  New  Orleans, 
Savannah,  and  New  York,  which  are  the  4  principal  export  points  for  cotton, 
the  mean  of  the  daily  closing  prices  for  Upland  middling  cotton  was  11  cts.  per 
pound,  while  in  England  the  mean  price  was  12.1  cts.  per  pound.  The  average 
price  of  wheat  in  Chicago,  Minneapolis,  and  Kansas  City  was  85.1  cts.  per 
bushel,  while  the  average  import  value  of  all  wheat  brought  into  the  United 
Kingdom  from  the  United  States  was  95.9  cts.  per  bushel.  The  average  freight 
rate  on  wheat  to  the  United  Kingdom  from  all  exporting  countries  was  9  cts. 
per  bushel  for  distances  ranging  from  3.000  to  15.000  miles,  which  rate  was 
"  only  one  and  two-thirds  times  the  cost  of  hauling  over  9  miles  of  country  roads 
in  the  United  States." 

"  Judging  from  the  changes  during  the  past  few  generations,  it  is  natural 
to  expect  that  costs  of  freight  on  land  and  water  may  be  lower  in  the  future 
than  at  present.  Improved  methods  of  loading  and  unloading  freight,  econ- 
omies in  the  disposition  of  cars  and  vessels  so  as  to  avoid  more  than  at  present 
the  hauling  of  empty  cars  and  the  making  of  voyages  in  ballast,  and  an  increase 
in  the  quantity  of  valuable  freight  leaving  high  rates  per  unit  of  weight  would 
all  tend  to  lower  the  cost  of  transporting  farm  products." 

The  effect  of  wages  and  the  cost  of  products  in  different  systems  of  culti- 
vation, Waterstradt  (Fiililiiitj's  Laiulir.  Ztg..  o6  (1901),  Xo.  10.  />/>.  32i)-S-lil). — 
The  author  gives  the  methods  and  i-esults  of  investigations  to  determine  what 
system  of  crop  rotation  will  give  the  best  financial  returns  when  the  factors 
entering  into  the  cost  of  production  are  known.  Six  systems  of  rotation  were 
tested,  and  the  data  regarding  the  number  of  hours  of  labor,  cost  of  fertilizers, 
value  of  crops,  etc..  are  tabulated  and  discussed.  In  general  it  is  believed  that 
there  really  is  no  best  system  of  rotation,  as  managing  ability,  the  cost  of  pro- 
duction, and  the  wages  of  labor  are  more  important  in  determining  final  returns 
than  any  system  of  cultivation. 

The  agricultural  and  rural  institutions  of  the  world  at  the  commencement 
of  the  twentieth  century,  L.  Grandeau  {L'Agricultiire  et  les  Institutions  Agri- 
colts  dn  Monde  an  Connnrnccmeut  du  XXe  Hiccle.  Paris:  Govt.,  1905-6,  vols.  1. 
pp.  VII-\-75.i,  figs.  193;  2,  pp.  151,  figs.  126;  3,  pp.  752,  figs.  130;  Jf,  pp.  61J,,  figs. 
101). — This  is  a  general  treatise  on  the  agriculture  of  the  world  based  on  the 
agricultural  and  horticultural  exhibits  at  the  Paris  Exposition  in  1900.  The 
statistics  of  each  country  are  separately  discussed  and  embrace  every  phase  of 
agriculture,  forestry,  and  rural  economics.  The  data  having  been  compiled  from 
ri'IiabU'  sources,  serve  as  useful  comparisons  of  the  population,  agricultural  pro- 
(Uution.  and  rural  economy  of  niearly  all  nations  of  the  world  at  the  opening  of 
the  twentieth  century. 

Crop  Reporter  (U.  S.  Dept.  Agr.,  Bur.  Stntis.  Crop  Reporter,  9  {1901),  Xo.  9. 
lip.  (;.>-72).— Statistics  and  notes  on  the  condition  of  ci'ops,  and  the  supplies, 
value,  prices,  and  imports  of  farm  and  forest  products  in  the  United  States 
and  foreign  countries  are  summarized. 

[Agricultural    statistics   of   Belgium]     {Ann.    Statis.    Behj..   31    {1906),   pp. 

XLI-XLVIII.  285-313). — Statistical  data  on  the  agricultural  population,  wages 

of  lalxirers,  extent  of  arable  land  and  forests,  (piantity  and  prices  of  products, 

number  of  live  stock,  etc..  are  tabulated  and  discussed.     The  data  in  general  are 
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giveu  for  the  years  ISSO  to  ISU.l.  but   in  some  instances  ai-e  brought  down  to 
J9t»5. 

Agricultural  credit  [in  Brazil],  J.  I.  Tosta  (Bol.  Dir.  Agr.  Bahia,  .9  (1D07). 
No.  3.  pp.  221-232). — This  article  gives  sections  of  the  laws  passed  in  1007 
anthorizing  the  establishment  of  cooperative  societies  iu  Brazil  and  a  govern- 
ment loan  of  a  million  dollars  to  promote  credit  among  the  peasantry  on  the 
basis  of  personal  security.  In  discussing  these  laws  the  author  i)oints  out  that 
"  the  government  loans  money  to  an  agricultural  bank  at  4  per  cent  interest, 
the  bank  lends  to  cooperative  societies  at  5  or  0  per  cent.  .  .  .  and  the  society 
loans  to  members  at  8  per  cent,"  and  by  this  means  the  poor  peasant  is  able  to 
borrow  money  with  no  security  at  the  sjime  rate  of  interest  which  landowners 
have  to  pay  iu  Brazil  on  the  basis  of  i-eal  estate. 

Report  on  the  agricultural  bank  in  the  Philippines,  E.  W.  Kem merer 
(Rpt.  PhiJipphie  Com.,  1906.  pt.  J.  pp.  JfSo-GJil). — This  report  discusses  the  agri- 
cultural conditions  of  the  Philippine  Islands,  the  high  rates  of  interest  (10  to 
120  per  cent)  charged  by  money  lenders  in  different  provinces,  the  various  forms 
of  agricultural  credit  adopted  in  many  countries,  and  suggests  plans  believetl  to 
be  best  suited  to  present  Philippine  conditions.  The  law  passed  by  Congress 
since  the  submission  of  the  report  is  included,  together  with  appendixes  on  agri- 
cultural credit  in  the  Philippines,  the  agricultui*al  bank  of  Egypt,  the  provisions 
of  the  code  of  conunerce  concerning  mortgage  and  agricultural  banks,  the  stat- 
utes of  the  East  Prussian  and  West  Prussian  Landschafts,  the  French  law 
regarding  societies  for  the  grant  of  land  credit,  the  articles  of  the  "  Credit 
Foncier  of  France."  the  laws  and  regulations  relating  to  the  Hiuigarian  Boden- 
Kredit  Institut.  extracts  from  the  laws  and  regulations  regarding  real  credit  in 
Italy,  the  law  relating  to  the  mortgage  bank  of  the  Canton  of  Berne,  Switzer- 
land; abstracts  of  the  agricultund  lianking  laws  of  Australia  and  New  Zealand, 
•etc.  .^ 

[Agriculture  and  cooperation  in  Denmark],  .J.  L.  Bentox  (Daily  Consular 
and  Trade  Rpts.  [L  .  ,S'.].  1901.  Xo.  2916,  pp.  1,  2). — Statistics  show  Denmark's 
popidation  in  1906  to  have  been  2.000,000.  cf  which  54  per  cent  belonged  to  the 
agricultural  classes.  Only  one-fifteenth  of  the  agricultural  population  are 
tenants  or  renters,  the  remainder  being  freeholders.  The  laws  prevent  the  cre- 
ation of  large  farms,  and  the  following  table  shows  the  classification  of  farms 
in  1906 : 

Clafisificdlion  and  total  acrcafie  of  lands  in  T>cH)iiark,  1906. 


Acres. 


Total 
acreage. 


7  or  less 116,614 

7  to  11 1  16,988 

11  to  2'2 28, 992 

22  to  33 17, 723 

33  to  67 •  35,257 

67  to  135 25,615 


239, 604 
159, 882 
473,  .598 
496, 962 
1,752,121 
2,346,295 


Number. 


135  to  270 

270  to  .540 

540  and  over  , 


Total 
acreage. 


6,502     1,169,484 

1,590         574,946 

822  I       964,327 


Total '    250, 103     8, 177, 169 


Out  of  the  total  acreage  in  farms,  5.267,900  acres  belong  to  farms  ranging  in 
size  fi'om  33  to  270  acres  in  extent.  In  addition  to  the  above  there  are  some 
68,000  small  holdings  containing  about  4  acres  each. 

Statistics  for  1906  show  that  there  were  1.085  cooperative  dairies  with  158,170 
members,  33  bacon  factories  with  91,000  members,  and  a  cooperative  egg  export- 
ing society  with  500  local  centers.  Statistics  of  the  business  transacted  by  these 
organizations  in  1906  are  included. 

General  agricultural  conditions  in  Calabria,  D.  Tariffi  {Atti  li.  Acrad. 
Econ.  Ai/r.   Gcorfi.   Fircnzc,  5.   scr.,  .'j    (1901  \.   .Y".   1.  pp.  15-3S). — ^This   article 
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desorihes  tlio  geography,  soils,  river  aiid  road  systems,  population,  cliuiatt'.  and 
agriculture  of  ('alai)ria,  and  gives  a  survey  of  the  economic  conditions  of  the 
peasant  classes. 

As  a  whole  Calabria  is  largely  agricultural  and  had  in  1901  a  total  of  1,370,208 
inhabitants.  Statistics  are  given  which  show,  however,  an  increasing  rate  of 
emigration,  G2.290  laborers  having  emigrated  in  1905.  From  census  figures  the 
author  calculates  that  for  every  100.000  inhabitants  4.443  emigrants  from  Cala- 
bria in  1905  as  compared  with  2.101  for  the  whole  of  Ital.v.  The  conditions 
surrounding  the  home  life  of  the  peasantry  are  said  to  be  exceedingly  wretched, 
resulting  in  a  high  death  rate,  a  steady  stream  of  emigration,  and  great  depres- 
sion in  agriculture. 

I  AGRICULTURAL  EDUCATION. 

Progress  in  agricultural  education,  1906,  D.  J.  Crosby  ( T'.  S.  Dept.  Apr., 
Office  Expt.  Stas.  Rpt.  1906,  pp.  213-301),  pis.  3,  fiij.  1). — This  is  an  annual  review 
of  the  leading  features  of  progress  in  agricultural  education  in  this  country 
and  abroad,  including  the  general  educational  work  of  this  Department  and  that 
vif  this  Office,  of  the  Association  of  American  Agricultural  Colleges  and  Experi- 
ment Stations,  and  of  the  different  agricultural  colleges,  secondar.v  schools,  and 
I)rimary  schools  throughout  the  country. 

Considerable  attention  is  given  to  the  second  session  of  the  Graduate  School 
of  Agriculture  at  the  University  of  Illinois,  and  to  the  development  of  secondary 
schools  of  agriculture  in  Maryland  and  Georgia.  A  course  in  agriculture  for 
the  Georgia  schools  is  given  in  detail,  as  is  also  a  suggestive  course  for  the 
elementary  pu])lic  schools  o'i  California. 

Statistics  of  land- grant  colleges  and  agricultural  experiment  stations, 
1906,  Makie  T.  Spethma>'x  (T.  .S'.  Dcpl.  Aijr..  Office  Ejiif.  stds.  Rpt.  19(K].  pp. 
177-212). — A  compilation  from  official  sources  of  general  statistics,  attend- 
ance, value  of  fimds  and  equipment,  and  revenues  of  the  land-grant  colleges,  and 
of  the  lines  of  work,  revenues,  and  additions  to  equipment  of  the  agricultural 
experiment  stations  in  the  United  States. 

District  agricultural  schools  of  Georgia  (Bnl.  Univ.  Go.,  7  (1907),  Xo.  11, 
Sup.,  pp.  '/?). — This  bulletin  contains  a  copy  of  the  act  providing  for  the  estab- 
lishment and  maintenance  of  schools  of  agriculture  and  the  mechanics  arts  in 
the  respective  Congressional  districts  of  Georgia,  a  list  of  the  trustees,  the  loca- 
tion of  the  schools,  their  faculties,  resolutions  of  the  board  of  trustees,  a  report 
of  the  committee  on  curriculum,  a  detailed  description  of  the  ciirriculum.  lists 
of  books  on  agriculture,  and  a  schedule  of  hours. 

The  minimum  age  for  entrance  into  these  schools  is  14  years  for  boys  and  13 
years  for  girls.  The  course  of  study  extends  through  4  years,  including  at 
least  one  year  of  common  school  or  elementary  studies.  At  least  3  hours  a  day 
of  class-room  woi-k  must  be  devoted  to  agriculture  and  related  sciences. 

The  i>rincipals  of  the  schools  are  to  provide  from  time  to  time  for  such  lectures 
on  agi-iculture  and  the  related  subjects  as  the  funds  of  the  school  will  permit, 
and  also  for  short  courses  for  adult  farmers  in  so  far  as  the  same  ma.v  not  con- 
flict with  the  other  work  of  the  schools. 

Students  may  be  allowed  fair  compensation  for  work  done  on  the  farm  or  in 
the  shop.  One-fourth  of  the  students,  or  such  number  as  the  principal  may 
determine  as  necessary  to  continue  the  operation  of  the  farm  and  shop,  are  to  be 
required  to  remain  on  the  farm  during  vacation.  For  work  required  during  this 
time  the  students  will  be  given  fair  compensation. 
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The  State  farmers'  institute  director  is  to  arrange  farmers'  institutes  at  these 
schools  and  secure  the  help  of  their  faculties  in  conducting  institutes  at  other 
places. 
'   Several  of  the  schools  are  planning  to  open  in  January.  1907. 

The  farmers'  institutes  in  the  United  States,  1906,  J.  Hamilton  ([/.  S. 
Dept.  Agr.,  Offlce  Expt.  .S'fo.s.  Hpt.  IIIOG,  pp.  SOl-Sol).— Thin  is  the  annual 
report  of  the  Farmers'  Institute  Specialist  of  this  Office  for  190G.  It  includes  a 
discussion  of  the  progress  and  problems  of  the  institute  movement,  an  account 
of  the  annual  meeting  of  the  American  Association  of  Farmers'  Institute  Work- 
ers, a  discussion  of  the  agricultural  education  extension  movement,  and  detailed 
reports  and  statistics  on  farmers'  institutes  in  the  different  States  and 
Territories. 

Market-day  lectures,  1905-6  {Chelmsford :  County  Tech.  Labs.,  pp.  136).— 
These  are  reports  of  addresses  to  farmers  delivered  at  Chelmsford  and  Col- 
chester during  the  winter  months.  They  relate  to  various  phases  of  animal 
husbandry,  dairying,  crop  production,  poultry  keeping,  the  uses  of  manure,  and 
farm  management. 

Introduction  of  elementary  agriculture  into  schools,  A.  C.  True  ( V.  8. 
Dept.  Agr.  Yearbook,  1D06.  pp.  151-16 'f). — An  account  is  given  of  the  growth  of 
interest  in  the  teaching  of  elementary  agriculture  in  public  schools  as  indicated 
by  the  attitude  of  men  of  prominence,  farmers'  organizations,  school  officers 
and  teachers,  and  by  x-ecent  State  legislation.  Progress  in  the  formulation  of 
courses  in  elementary  agriculture,  the  preparation  of  text-books  and  manuals, 
the  development  of  training  courses  for  teachers,  the  organization  of  agricul- 
tural schools,  and  the  number  of  pujiils  studying  agriculture  is  reviewed  and 
some  suggestions  are  made  concerning  ways  in  which  farmers  may  help  the 
schools. 

The  training  of  the  teachers  of  domestic  science,  Mary  E.  Marsden  {Rpt. 
Brit.  Assoc.  Adv.  >^ci.,  1906.  pp.  78//-780). — ^In  this  paper  the  author  states  that 
students  who  have  had  a  good  secondary  education  are  those  best  fitted  for 
special  training  in  domestic  science,  but  that  the  ideal  preparation  for  a  domes- 
tic science  course  is  a  science  degree  followed  by  a  special  training  in  domestic 
science.  The  following  subjects  are  briefly  discussed :  Time  and  scope  of  train- 
ing, suggested  scheme  of  training,  including  arts  and  science,  instruction  and 
practice  in  method  of  teaching,  including  (1)  the  elements  of  psychology,  the 
study  of  class  management,  and  school  organization,  (2)  blackboard  drawing 
and  elocution,  and  (8)  actual  practice  in  class  teaching,  and  additional  aids  to 
the  training  of  domestic  science  teachers,  such  as  a  reading  room  and  reference 
library,  literary  and  debating  societies,  and  reading  clubs. 

The  duty  of  education  authorities  to  the  nation  respecting  the  teaching 
of  domestic  subjects,  Margaret  E.  Pillow  (Rpt.  Brit.  Assoc.  Adv.  Sci.,  1906, 
p.  786).— An  abstract  of  a  paper  re'ad  at  the  annual  meeting  of  the  British 
Association  for  the  Advancement  of  Science  in  August.  1900.  at  York. 

School  training  for  home  duties  of  women,  A.  Smitiiells  (Rpt.  Brit.  Assoc. 
Adv.  <S'f/.,  1006.  pp.  7Sl-7S-'i). — This  i)aper  is  a  plea  for  the  development  of  a 
science  of  the  household  free  alike  from  the  pedantry  of  formal  science  and 
from  the  unprofitable  memorizing  of  dietetic  statistics.  The  author  has  found 
it  possible  to  arrange  a  "  course  of  science  lessons  in  which  scientific  discipline 
and  scientific  method  can  be  inculcated  by  simple  experimental  work,  based 
entirely  on  matters  of  the  household  and  of  daily  life;  where  the  information 
ac(iuired  is  truly  useful  knowle<lge,  and  where  the  minds  of  the  pupils  are 
awakened  to  the  fact  that  the  household  is  a  laboratory  of  applied  science  that 
may  constantly  engage  the  intelligence," 
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The  problem  of  girls'  education  in  elementary  schools,  with  special  refer- 
ence to  training  for  home  life,  Miixicent  Mackenzie  (Rpt.  lirit.  Assoc.  A<lr. 
Sci..  19(16.  p.  7.s'7). — An  abstnu-t  of  a  paper  read  at  the  annual  meeting  of  the 
British  Associntion  for  tlie  Advanoemeut  of  Science  jn  August,  lOOC,  at  York. 

School  gardening,  D.  It.  Wood  {.lour.  IJ<I.  [Boston^.  Go  (1901),  Xofi.  16.  pp. 
Ji2S.  Ji2'.i :  ri,  pp.  .'/.J7.  .'/.)N). — The  first  part  of  this  article  contains  practical 
suggestions  for  locating  the  school  garden  and  draining  and  enriching  the  soil, 
hints  on  ari'augenient,  testing  seeds,  planting,  watering,  and  what  to  plant  in 
the  \\a\  of  vegetables,  flowers,  and  trees.  The  second  part  gives  a  siiggestive 
outline  for  worlc  In  the  S  grades,  and  lists  of  suitable  vegetables,  flowers,  and 
l)lants  for  the  school  garden. 

MISCELLANEOUS. 

Yearbook  of  the  Department  of  Agriculture,  1906  (  ?'.  .S'.  Dcpi.  Agr.  Year- 
book 1906.  pp.  120.  pis.  J/S,  flf/s.  22). — The  Yearbook  for  190(3  contains  a  report 
of  the  Secretary  on  the  work  of  the  Department  during  the  year,  25  special 
papers  abstracted  elsewhere  in  this  issue,  and  an  appendix  consisting  of  an  agri- 
cultural directory,  a  review  of  the  progress  in  different  lines  of  agHculture,  and 
agricultural  statistics. 

Annual  Report  of  the  Office  of  Experiment  Stations,  1906  {U.  S.  Dept. 
Agr..  Office  Expt.  t^tas.  Rpt.  1906.  pp.  //J'/,  pis.  XVI,  fifis.  13). — This  includes  the 
usual  report  on  the  work  and  expenditures  of  the  Office  of  Experiment  Stations 
and  the  agricultural  experiment  stations  in  the  United  States,  including  Alaska, 
Hawaii,  and  Porto  Rico;  statistics  of  the  agricultural  colleges  and  experiment 
stations  for  1906 ;  a  brief  account  of  the  nineteenth  annual  meeting  of  the  Asso- 
ciation of  American  Agricultural  Colleges  and  Experiment  Stations ;  and  several 
articles  and  reviews  abstracted  elsewhere  in  this  issue. 

Thirtieth  Annual  Report  of  Connecticut  State  Station,  1906  (Connecticut 
Htdtr  ,st(i.  Rpt.  1906.  pi.  6,  pp.  XX). — These  pages  include  the  organizaticm  list 
of  the  station,  an  announcement  concerning  the  work  of  the  station,  a  report  of 
the  board  of  control,  and  a  financial  statement  for  the  fiscal  year  ended  Septem- 
ber ;{0,  1906. 

Nineteenth  Annual  Report  of  Massachusetts  Station,  1906  {Massachusetts 
Sta.  Rpt.  1906,  pp.  21S). — This  includes  the  organization  list  of  the  station,  a 
report  of  the  director,  a  financial  statement  for  the  fiscal  year  ended  June  30, 
1900,  a  report  of  the  meteorologist,  and  other  departmental  reports  abstracted 
elsewhere   in   this  issue. 

Nineteenth  Annual  Report  of  Vermont  Station,  1906  {Ver)nont  Sta.  Rpt. 
1906,  pp.  207-388). — This  includes  the  organization  list  of  the  station,  a  brief 
announcement  concerning  the  station,  a  financial  statement  for  the  fiscal  year 
ended  June  30,  1906,  a  report  of  the  director,  abstracts  of  Bulletins  117-123  of 
tlie  station  issued  during  the  year,  the  results  of  miscellaneous  analyses,  and 
numerous  articles  abstracted  elsewhere  in  this  issue. 

Abstract  of  Nineteenth  Annual  Report,  1906  {Vermont  Sta.  Bui.  129,  pp. 
91-1  r,2.  pi.  1). — This  is  a  resume  of  the  amuial  report  of  the  station  noted  above. 

Sixteenth  Annual  Report  of  "Wyoming  Station,  1906  {Wyomintj  Sta.  Rpt. 
19ln;.  PI).  96). — This  includes  the  organization  list,  a  report  of  the  director  on 
the  work  and  publications  of  the  station  during  the  year,  a  financial  statement 
for  the  fis<-al  year  ended  June  30,  1906,  reports  of  the  animal  husbandman,  the 
chemist,  and  the  meteorologist  abstracted  elsewhere  in  this  issue,  and  of  the 
asricnlturist  and  horticulturist,  the  botanist  and  the  irrigation  engineer,  and 
plans  of  station  work  for  the  ensuing  year.  An  appendix  contains  a  classifica- 
tion of  agricultural  literature  designed  primarily  for  the  use  of  animal  hus- 
bandmen. 
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California  University. — Leroj-  Autlersoii,  at  present  in  charge  of  tlie  California 
Polytechnic  School,  has  been  appointed  iusti'uctor  in  agriculture  at  the  univer- 
sitj'  and  director  of  the  farm  schools  at  Fresno  and  Davis.  A  3-day  farm- 
ers' institute  was  held  at  Davis  October  29  to  31  as  a  means  of  bringing  the  new 
institution  into  close  touch  with  the  public,  at  which  President  Wheeler  and 
Director  Wiclcsou  of  the  station  were  among  the  speakers. 

Connecticut  College.^ — Twelve-week  courses  in  creamery  practice,  dairying, 
and  iiomology,  a  O-week  poultry  course,  and  a  10-day  course  are  announced  in 
connection  with  the  winter  school  to  begin  January  7,  190S. 

Delaware  College. — Director  Hayward  of  the  station  has  been  appointed  dean 
of  the  department  of  agriculture  in  the  college. 

Florida  University. — According  to  a  note  in  Science,  H.  S.  Davis,  Ph.  D.  (Har- 
vard, 1907),  has  accepted  an  appointment  as  professor  of  biology. 

Georgia  Station. — H.  X.  Starnes.  biologist  and  horticulturist,  has  resigned,  to 
take  effect  .January  1,  1908. 

Illinois  Station. — Andrew  Ystgard,  assistant  in  chemistry  in  the  department 
of  agronomy  since  1904,  died  October  20,  after  a  protracted  sickness  with 
typhoid  fever.  He  was  34  years  of  age,  a  graduate  of  the  Agricultural  College 
of  Norway  and  of  the  Trondhjem  College  of  Engineering,  and  was  for  a  time 
a  student  at  the  Wisconsin  College  of  Agriculture. 

Indiana  University  and  Station. — A  corn  and  stock  judging  school  is  to  be 
held  at  Rushville  from  December  IG  to  21,  in  charge  of  G.  I.  Christie  and  W.  A. 
Cochel.  Instruction  will  be  given  daily  in  the  scoring  of  corn  and  stock,  in  ad- 
dition to  lectures.  A  course  in  domestic  science  has  also  been  arranged.  It  is 
expected  to  reach  a  large  number  of  farmers  in  this  way  who  can  not  leave 
home  to  attend  the  short  courses  at  the  university. 

II.  A.  Hopper,  assistant  in  dairy  husbandry  in  the  Illinois  Univei'sity  and  Sta- 
tion, has  Iteen  given  charge  of  dairy  field  work  and  has  entered  upon  his  duties. 

Kansas  College  and  Station. — E.  H.  Webster,  who  was  recently  elected  pro- 
fessor of  dairying  and  dairyman,  has  decided  to  remain  as  chief  of  the  Dairy 
Division  of  this  Department. 

Louisiana  University  and  Stations. — F.  H.  Billings,  professor  of  botany  and 
bacteriology,  has  resigned  to  accept  a  corresponding  position  at  the  University 
of  Kansas,  and  is  succeeded  by  Reginald  S.  Cocks.  Other  appointments  Include 
A.  F.  Kidder,  assistant  in  soil  physics  in  the  Illinois  Station,  as  assistant  pro- 
fessor of  agronomy ;  S.  W.  Pipes,  jr.,  as  assistant  in  horticulture  at  the  univer- 
sity ;  W.  P.  Naquin  as  assistant  sugar  chemist  at  the  Audubon  Park  Station, 
and  W.  D.  Morgan  and  R.  Baus  as  assistant  chemists  at  the  Baton  Rouge 
Stati.m. 

Maine  Station. — In  connection  with  the  i)oultry  investigations  a  laboratory 
has  recently  been  built  for  use  in  the  experimental  work  in  breeding.  The 
building  has  been  designed  with  special  reference  to  surgical  work,  and  consists 
of  a  preparation  room  and  general  laboi'atory,  a  sterilizing  room,  and  an 
operating  room,  arranged  in  series.  For  the  better  maintenance  of  aseptic  con- 
ditions, the  walls  and  ceilings  are  heavily  coated  with  white  enamel  throughout, 
and  all  sharp  angles  and  projections  have  been  avoided  in  the  construction. 
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Michigan  College. — J.  Fivd  Bakor.  professor  of  forestry  in  Colorado  ('ullei,'t', 
has  been  appointed  professor  of  forestry  to  suceeed  E.  E.  P.osue.  tleeeased. 

Minnesota  University  and  Station. — A.  K.  Kohler,  instructor  in  horticult\ire 
at  the  Michiiran  College,  has  been  appointed  assistant  horticulturist  and  has 
entered  upon  his  duties. 

Missouri  University. — Science  notes  the  ai)pointnient  of  Dr.  P.  F.  Trowbridge 
as  assistant  professor  of  atrricultural  clieniistry,  and  of  X.  D.  Ilendricksou,  C.  R. 
-Monlton.  aud  L.  F.  Shackel  as  assistants  in  the  same  department 

Nebraska  Station. — Stella  A.  Ilartzell  h.as  Ijeen  appointed  assistant  in  chem- 
istry. 

New  Hampshire  College  and  Station. — >Scic)icc  notes  the  appointment  of  W.  M. 
Barrows  as  assistant  in  zoology. 

New  York  State  Station. — Recent  changes  in  the  station  staff  include  the 
resignations  of  II.  E.  Ilodgkiss,  assistant  entomologist,  to  accept  a  position  wnth 
the  State  entomologist  of  Illinois,  and  of  P.  W.  Flint,  assistant  chemist,  to  take 
up  postgraduate  work  at  the  University  of  Illinois.  A.  R.  Rose,  assistant 
chemist,  has  been  given  a  year's  leave  of  absence  for  postgraduate  work  at 
Yale  University. 

North  Dakota  Station. — The  bacteriological  laboratory  of  the  division  of  biol- 
ogj-  has  been  largely  rearranged  and  more  thoroughly  equipped  for  the  study  of 
the  indefinite  flora  of  soil.  The  plant  house  of  the  botanical  division  has  been 
fitted  up  with  a  complete  temperature  regulation  system,  by  which  the  temper- 
ature of  any  room  may  be  maintained  quite  constantly.  The  botanist  is  keeping 
in  touch  with  farmers  of  the  State  by  means  of  press  Inilletius  giving  i*ecom- 
mendations  arising  from  the  work  of  the  station  as  it  jn-ogresses. 

Experiments  in  the  eradication  of  weeds  in  grain  fields  have  been  undertaken 
on  a  plan  more  extensive  than  heretofore.  Field  demonstrations  have  been 
conducted  at  H  different  jioints  in  the  State  on  fields  of  from  50  to  100  acres 
each,  special  attention  being  given  to  a  study  of  the  machinery  most  suitable  for 
applying  solution^.  Several  new  chemicals  have  been  tested,  but  so  far  as  iron 
sulphate  and  copper  sulphate  ai'e  concerned,  no  material  deviation  has  been 
noted  from  the  principles  enunciated  from  the  original  investigations  of  the 
station. 

Ohio  University. — Ten-week  winter  courses,  to  begin  January  t>,  1908,  are  an- 
nounced in  the  lireeding  and  feeding  of  live  stock,  stock  judging,  soil  fertility, 
farm  crops,  horticulture,  farm  mechanics,  farm  management,  dairying,  veter- 
inary medicine,  and  poultry  husbandry. 

Rhode  Island  Station. — P..  L.  Ilartwell,  formerly  associate  chemist,  has  been 
made  chemist.  II.  S.  Hammond,  assistant  chemist,  has  resigned  to  accept  a 
position  at  the  Macdouald  Agricultural  College. 

Vermont  University  and  Station. — Morrill  Hall,  the  new  agricultural  build- 
ing now  in  course  ()f  construction,  will  be  dedicated  on  December  11  at  the  time 
of  the  meeting  in  Burlington  of  the  State  grange. 

Virginia  Station. — Recent  appointments  include  Lyman  Carrier  as  agronomist, 
and  F.  I).  Harmon  as  herdsman. 

Washington  College  and  Station. — II.  B.  P'.arry,  a  graduate  of  the  college  and 
last  year  a  postgraduate  student  at  the  T'nlA-ei"sity  of  Illinois,  has  been  appoinupd 
soil  physicist  in  the  station  and  will  devote  his  entire  time  to  studies  of  soil- 
moisture  problems.  R.  S.  Northrop,  whose  appointment  as  superintendent  of  the 
Puyallu))  substation  was  noted  in  a  iirevlous  issue,  has  decided  to  remain  with 
the  T'tah  College  and  Station. 

The  station  has  adojited  the  plan  of  issuing  a  series  of  iiopular  bulletins,  giv- 
ing concise  sunnnarized  statements  of  the  results  of  experiments  for  wide  dis- 
triliution  among  the  farmers  of  the  State.     For  this  i)urpose  the  mailing  list  is 
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beiiii;  largely  increased.  Larger  bulletins,  giving  full  details  of  experimental 
data,  will  still  be  issued  for  distrilmtion  to  other  station  workers  and  to  inter- 
ested parties  who  may  request  them. 

A  four  years'  investigation  of  methods  of  combating  the  codling  moth  has  just 
been  successfully  completed,  with  the  I'esult  that  in  4  large  orchards,  located  in 
different  sections  of  this  State,  aggregating  80  acres  of  trees,  an  average  of  99.G 
per  ceut  of  fruit  free  from  worms  was  obtained  this  year. 

A  wing  of  a  new  veterinary  building  to  be  used  jointly  by  the  college  and 
station  is  in  process  of  erection.  The  contracts  have  been  let  for  a  new  farm 
baru  to  cost  .$7,000,  on  which  work  will  begin  at  once.  The  new  recitation 
building  to  cost  .$12.5.000,  the  library  and  assembly  hall  to  cost  $1.3.5,000,  and  the 
domestic  science  building  to  cost  $'25,000.  provided  for  the  college  by  the  last 
legislature,  are  now  in  process  of  erection. 

A  series  of  traveling  dairy  schools  is  to  be  conducted  by  the  extension  bureau 
of  the  college,  work  being  carried  on  for  10  days  in  each  locality  visited. 

West  Virginia  University  and  Station. — At  the  recent  meeting  of  the  State 
Board  of  Trade  at  Elkins.  Director  J.  II.  Stewart  presented  a  report  for  the 
committee  on  agriculture  on  the  agricultural  conditions  and  needs  of  the  State, 
station  is  in  process  of  erection.  The  contracts  have  been  let  for  'a  ne\\  farm 
President  D.  B.  Purintou  and  D.  W.  Working  were  also  among  the  speakers. 
T.  C.  Johnson,  assistant  professor  of  horticulture  and  botany,  has  resigned  to 
accept  the  management  of  the  ^"irginia  Truck  Experiment  Station  at  Norfolk. 
This  station  was  established  the  past  season  for  the  purpose  of  studying  the 
trucking  industry.  ,  It  is  maintained  from  funds  of  the  State  Board  of  Agricul- 
ture, the  local  community  providing  the  land  and  eciuipment. 

Wisconsin  University- — L.  E.  Reber,  dean  of  the  school  of  engineering  of  the 
Pennsylvania  College,  has  been  elected  director  of  extension  work.  This  will 
consist  of  lectures  and  correspondence  for  all  courses  of  study  in  the  university, 
for  which  university  credits  toward  graduation  will  be  allowed,  subject  to 
a  regulation  prescribing  a  2-year  miniunmi  of  resident  study  at  the  luiiversity. 

Loui.se  .Johns  has  been  appointed  instructor  in  soils,  and  J.  F.  Reubensaal  in- 
structor in  pasteurizing. 

Association  of  Official  Agricultural  Chemists. — The  twenty-fourth  annual  con- 
vention of  this  association  was  held  at  the  Jamestown  Exposition,  Norfolk,  Va., 
October  9-11,  with  about  100  delegates  and  visitors  in  attendance. 

The  presidential  address  l)y  .J.  P.  Street,  of  the  Connecticut  State  Station, 
dealt  especiiUly  with  suggestions  for  the  improvement  of  the  efficiency  of  the 
work  of  the  association^  Attention  was  directed  to  some  of  the  iinsolved 
problems  confronting  the  association,  such  as  the  question  of  the  availability 
of  potash  in  various  forms  and  of  basic  slag,  the  provision  of  additional  methods 
in  the  analysis  of  food  and  drugs,  and  the  need  for  further  differentiation  of  the 
constituents  of  the  nitrogen-fi'ee  extract  of  feeding  stuffs.  As  a  means  of 
securing  greater  opportunity  for  the  discussion  of  papers,  a  radical , change  in 
the  meetings  was  suggested  and  later  adopted.  In  the  future  one  day  of  the 
convention  is  to  be  devoted  entirely  to  the  reading  of  papers  and  their 
discussion,  the  convention  being  divided  for  this  purpose  into  three  sections 
covering  the  same  subjects  as  the  present  committees  on  recommendations.  All 
pajiers  to  be  read  in  these  sectional  meetings  are  to  be  referretl  in  advance 
to  the  proper  committee  with  full  power  to  I'eject  them  or  to  assign  i)laces  for 
them  in  the  programme. 

A  second  recommendation  of  the  president  suggested  the  appointment  of  a 
permanent  committee  on  methods  as  a  means  of  securing  greater  uniformity 
in  the  form  of  expression  and  arrangement  from  year  to  year.  The  association 
flecided   to   establish   such   a   committee   on   recommendations,   to   consist   of  9 
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members  to  bo  elected  in  1908.  3  to  serve  for  (3  years,  3  for  4  years,,  and  3  for 
i  years,  the  respective  terms  to  be  filled  at  their  exi)iration  for  periods  of  G 
.Tears.  From  this  connnittee  are  to  be  organized  3  suI)Counnittees  corresponding 
to  the  present  connnittees  A,  B,  and  C.  to  whom  all  recommendations  of  new 
methods  or  of  changes  in  methods  are  to  be  submitted  at  least  3  weeks  prior 
to  the  meeting  of  the  association. 

A  further  recommendation  of  the  president,  extending  membership  in  the 
Association  to  delegates  from  Canada  and  Mexico,  was  favorably  reported,  but 
final  action  on  the  constitutional  amendments  involved  was  deferred  until  the 
next  meeting.  A  recommendation  limiting  the  appointment  of  referees  to  official 
nnalytical  chemists  was  adopted. 

Resolutions  were  adopted  in  connuemoi-ation  of  the  life  and  work  of  the  late 
Dr.  G.  C.  Caldwell  and  of  Prof.  W.  O.  Atwater,  expressing  the  appreciation 
of  the  association  of  the  fundamental  work  which  they  had  performed  as 
pioneers  iii  agricultui'al  chemistry. 

The  association  also  adopted  a  resolution  favoring  the  holding  of  an  inter- 
national conference  of  chemists  and  others  connected  with  food  and  drug  con- 
trol and  with  the  administration  of  laws  relating  thereto,  for  the  purpose  of 
securing  uniformit.v  in  methods. 

The  subject  of  food  adulteration  was,  as  usual,  a  prominent  feature  of  the 
progi'annne.  E.  F.  I^add  subnntted  a  paper  by  J.  Hortj-et  on  the  examination 
of  colors  used  in  foods  or  natural  to  foods,  and  a  paper  by  R  Gudeman  on  the 
solubilities  of  food  colore.  C.  H.  Jones,  associate  referee  on  saccharine  products, 
reported  that  the  work  on  this  subject  during  the  year  had  been  confined  to  his 
personal  examination  of  maple  products  of  the  crop  of  1007. 

A.  ^IcGill  made  a  preliminary  report  on  cereal  products  and  E.  M.  Bailey 
sultmitted  three  methods  as  provisional  for  the  anal.vses  of  cocoa  and  chocolate. 
A  paper  by  H.  L.  Harris  discussed  legislation  on  preservatives  in  foods,  with 
special  reference  to  boron  compounds.  C.  B.  Cochran  presented  an  outline  for 
the  classification  of  the  coal-tar  colors  soluble  in  water,  and  W.  D.  Home  a 
method  for  the  determination  of  moisture  in  sirup  and  molasses.  C.  A.  Cramp- 
ton  and  L.  M.  Tolman  submitted  a  paper  entitled  A  Study  of  the  Changes 
Taking  Place  in  Whiskies  Stored  in  Wood,  and  G.  E.  Patrick  a  paper  on  the 
detection  of  thickeners  in  ice  cream. 

F.  C.  Weber,  associate  referee  on  the  determination  of  \A-ater  in  foods,  reported 
investigations  comparing  dr.ving  in  a  vacuum  with  0.5  mm.  mercur.v  with  dry- 
ing in  an  oven  with  pai'tial  vacuum  at  100°.  T.  J.  Br.van  submitted  a  paper  on 
tile  carI)on  dioxid  value  of  compressed  .veast  and  of  compounds  of  compressed 
yeast  and  starch. 

The  referee  on  niti'ogen,  C.  L.  I*enny.  reported  cooperative  work  by  53 
analysts  in  a  comparison  of  methods  of  determining  total  nitrogen.  F.  C.  Cook, 
as.sociate  referee,  presented  a  report  of  cooperative  work  on  the  separation  of 
meat  proteids,  and  II.  Snyder  a  report  on  the  separation  of  vegetable  proteids. 

F.  W.  Woll.  referee  on  dairy  products,  reported  the  continuation  of  the  study 
of  .-inalysis  of  condensed  milk,  with  special  reference  to  the  determination  of 
lactose,  sucrose,  and  fat  in  the  sweetened  product,  considerable  cooperative 
work  i)eing  undertaken.  G.  E.  Patrick  presented  two  methods  for  cheese  anal- 
ysis. Feetling  stuffs  were  reported  upon  by  .T.  K.  Ila.vwood,  and  sugar  by 
C.  A.  Browne.  The  work  on  sugar,  nnich  of  which  was  coojierative,  dealt 
chiefly  with  the  analysis  of  dextrin  and  a  comparison  of  methods  for  the  esti- 
mation of  glucose  in  honey.  Papers  were  also  presented  on  sugar  and  molasses 
by  Doctor  Browne  and  .T.  E.  Ilalligan,  by  A.  II.  Bryan  on  the  effect  of  hydro- 
sulphite  and  rongalite  on  the  polarization  of  dextrose,  levulose,  and  sucrose, 
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and  by  Fritz  Zerl);ui  and  W.  I*.  Naquin  on  the  determination  of  snlplmrous 
acid  in  molasses. 

The  work  on  medicinal  plants  and  drugs,  submitted  by  the  referee,  L.  F. 
Kebler,  Lad  been  extended  to  methods  for  the  assay  of  aconite  leaves  and  root, 
belladonna  leaves  and  root,  cinchona  bark,  cocoa  leaves,  and  colchicum  crowns 
and  seeds.  F.  P.  Veitch,  referee  on  tannin,  reported  that  the  work  had  been 
confined  to  a  comparative  study  of  the  filtration  of  soluble  solids  through  folded 
filter  papers  of  high  and  ordinary  grades.  Cooperative  work  on  soils  was 
reported  I)v  the  referee,  J.  H.  Pettit.  mainly  in  continuation  of  that  undertaken 
the  previous  year. 

The  referee  on  inorganic  plant  constituents,  W.  W.  Skinner,  reported  results  in 
comparison  of  the  determination  of  total  sulphur  by  the  peroxid  and  combus- 
tion methods.  G.  S.  Fraps  presented  results  obtained  at  the  Texas  Station  in 
the  study  of  the  phosphoric  acid  of  the  soil. 

The  rep(n-t  of  the  referee  on  phosphoric  acid,  B.  W.  Kilgore,  dealt  with  the 
determination  of  basic  slag.  A  paper  entitled  Preliminary  Studies  on  the 
Analysis  of  Basic  Slag  for  Available  Phosphoric  Acid  was  also  presented  by 
H.  D.  Raskins.  The  associate  referee,  J.  M.  McCandless,  reported  results  of  co- 
operative investigations  on  methods  for  determining  iron  and  aluminum  in 
phosphatic  rock. 

A.  L.  Kniseley,  referee  on  pota.'^h.  and  B.  B.  Ross,  associate  referee,  reported 
that  work  had  been  restricted  to  a  study  of  the  volumetric  method  for  de- 
termining potash.  R.  J.  Davidson,  referee  on  insecticides,  submitted  a  report  on 
methods  for  London  iiurple,  soda  lime,  formaldehyde,  sulphur  in  sulphur  dips, 
and  lead  arsenate.  L.  F.  Kebler  reported  for  the  committee  on  testing  chemical 
reagents,  and  William  Frear  for  that  on  food  standards. 

A  report  on  the  president's  address  of  the  preceding  year  was  presented  by 
L.  L.  Van  Slyke  for  the  committee  to  which  it  had  been  referred,  and  adopted 
by  the  association. 

The  committee  on  fertilizer  legislation  recommended,  through  II.  W.  Wiley, 
that  no  action  be  taken  at  present  toward  attempting  to  obtain  the  enactment  of  a 
national  fertilizer  law,  but  that  efforts  be  directed  toward  securing  an  agreement 
among  State  officials  as  to  the  fundamental  definitions  of  misbranding  and  adul- 
teration and  as  to  the  proper  method  of  tiigging,  branding,  and  stating  the  re- 
sults of  analysis.  Tentative  definitions  of  these  terms  were  submitted.  It  was 
further  reconnnended  that  an  attempt  be  made  to  secure  agreement  between  the 
State  orticials  and  the  manufacturers  as  to  the  method  of  referring  to  the  crude 
sources  of  plant  food  in  fertilizers,  and  that  the  committee  be  continued  for  this 
purpose  with  instructions  to  perfect,  if  possible,  a  measure  satisfactory  to  the 
interests  involved. 

L.  M.  Tolman  submitted  a  report  from  the  committee  on  revision  of  methods. 
The  methods  as  revised  and  compiled  had  been  printed  as  Bulletin  107  of  the 
Bureau  of  Chemistry,  distributeil  to  referees  and  others  prior  to  the  meeting, 
and  further  edited  as  the  result  of  suggestions  received.  The  methods  as  pub- 
lished in  the  bulletin  with  these  corrections  were  adopted  by  the  association  as 
ofiicial  and  provisional.  The  conunittee  was  continued  and  further  empowered 
to  make  such  changes  during  the  year  as  were  deemed  necessary,  subject  to  the 
approval  of  the  executive  conunittee.  At  the  expiration  of  the  year  this  iK)wer 
is  to  be  lodged  with  the  new    permanent  committee  on  recommendations. 

The  committee  on  unification  of  terms  recommended  that  the  nomenclature 
now  in  use  for  fertilizers,  soils,  ash,  etc.,  be  retained,  but  that  the  association 
vote  upon  the  advisability  of  permitting  the  use  of  a  dual  system  of  nomencla- 
ture when  desira1)le,  with  a  view  to  the  ultimate  adoption  of  the  element  system. 
After  consideraI)le  discussion  a  resolution  was  adopted  approving  the  attitude 
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of  tlio  coiHiuitti'i'  toward  tlio  ultimate  a(lo|)tion  of  the  element  system,  but  ex- 
pressing the  belief  of  the  association  that  no  State  should  diseontiuue  the  use 
of  the  terms  now  in  vogue  until  the  diseontinuation  had  been  approved  by  the 
association.  The  appointment  of  a  committee  was  authorized  for  bringing  the 
question  of  the  use  of  the  element  system  before  the  next  International  Con- 
gress of  Applied  Chemistry,  with  a  view  to  securing  international  agreement. 

Officers  for  the  ensuing  year  were  elected  as  follows :  Tresident,  11.  Snyder, 
St.  Anthony  Park,  Minn. ;  vice-president,  W.  D.  Bigelow,  and  secretary,  H.  W. 
Wiley,  Washington,  D.  C. ;  and  additional  members  of  the  executive  committee, 
B.  B.  Koss.  Auburn,  Ala.,  and  G.  S.  Fraps,  College  Station,  Tex. 

American  Association  of  Farmers'  Institute  Workers. — The  twelfth  annual 
meeting  if  this  association  was  held  at  the  National  Hotel,  Washington,  D.  C, 
October  l2:i  and  24.  There  were  131  delegates  present,  representing  25  States  and 
Territories  and  4  of  the  provinces  of  Canada.  The  convention  was  opened  with 
addresses  by  Hon.  W.  M,  Hays,  Assistant  Secretary  of  Agriculture,  and  Dr.  A.  C. 
True,  of  this  Office. 

The  president,  E.  A.  Burnett,  of  the  Nebraska  University  and  Station,  called 
attention  in  the  aiuiual  address  to  the  importance  of  reviving  the  "  artisan  " 
spirit  among  farming  people,  and  referred  to  the  value  of  local  organization  in 
institute  work  as  a  means  of  increasing  and  maintaining  interest  by  the  com- 
nuniity  in  rural  betterment.  He  noted  the  constantly  increasing  difficulty  in  get- 
ting a  sufficient  number  of  capable  institute  lecturers,  and  referred  to  tlie  estab- 
lishment of  movable  schools  as  a  partial  remedy,  in  that  it  would  provide 
employment  for  lecturers  throughout  the  year.  Federal  aid  he  deemed  of  much 
value  in  helping  to  unify  the  institute  systems  of  the  different  States  and  in 
collecting  and  disseminating  information.  In  his  opinion  a  material  sei'vice 
could  be  rendered  by  the  National  Government  in  furnishing  speakers  for 
institutes,  in  introducing  and  trying  out  some  of  the  newer  ideas,  like  the  trav- 
eling institute  school  and  other  forms  of  extension  work,  and  making  known 
the  investigation  work  of  tliis  Department. 

Reports  were  read  from  25  States  and  Territories  and  G  of  the  Canadian 
provinces.  That  of  the  Farmers'  Institute  Specialist  of  this  Department  showed 
that  during  the  year  ended  June  30,  1907,  11,448  sessions  of  institutes  had 
been  held  in  the  United  States,  with  an  attendance  of  1,592,202  persons.  Twenty- 
six  States  reported  special  meetings,  attended  by  104,224,  and  G  State  directors 
ran  railroad  specials,  meeting  51,505  persons,  making  a  total  for  the  United 
States  in  attendance  upon  the  institutes  during  the  year  of  1,747,931.  The 
appropriation  for  institute  purposes  was  $285,950.  .  No  institutes  were  held  in 
Alaska,  Nevada,  Porto  Kico,  and  Texas, 

Reports  were  presented  from  each  of  the  G  standing  committees  of  the  asso- 
ciation, and  there  were  also  papers  and  discussions  upon  the  traveling  library, 
the  field  institute,  monthly  meetings,  field  demonstration  work,  introducing 
courses  of  study  in  agriculture  into  the  institute,  the  woman  lecturer,  and  the 
annual  report. 

A  resolution  was  adopted  indorsing  the  work  already  done  in  forwarding  the 
interests  of  farmers'  institutes  by  this  Department  through  the  Farmers'  Insti- 
tute Specialist.  The  executive  committee  of  the  association  was  directed  to 
confer  with  the  Secretary  of  Agriculture  and  this  Office  relative  to  the  needs 
of  this  work  and  to  urge  upon  the  incoming  Congress  the  appropriation  of  a 
sum  sufficient  to  enable  the  Department  to  develop  it  adequately. 

The  term  of  office  of  the  standing  committees  was  extended  to  three  years,  one 
member  to  be  elected  each  year.  This  will  make  available  the  services  of  the 
members  thrcjugh  a  longer  period  and  is  expected  to  increase  the  efficiency  of 
the   committees.      The   officers   of    the   association    for   the   ensuing   year   are: 
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President,  Dr.  Tait  Butler.  Raleigh.  X.  C. ;  viee-presideut.  J.  L.  Ellsworth.  Bos- 
ton, Mass. ;  secretary-treasurer.  John  Hamilton,  Washington,  D.  C. ;  and  the 
executive  committee :  The  president  and  the  secretary  ex-officio ;  G.  A.  Putnam, 
Toronto.  Ontario ;  T.  L.  Calvert.  Columbus,  Ohio,  and  A.  E.  Chamberlain,  Brook- 
ings. S.  Dak. 

National  Corn  Exposition. — The  first  National  Corn  Exposition  was  held  in 
Chicago  October  5-19.  About  5,000  exhibits  of  corn  were  shown,  representing 
nearly  every  State  as  well  as  Canada.  Although  the  attendance  was  somewhat 
disappointing,  from  an  educational  ix)int  of  view  the  exposition  was  considered 
extremely  successful.  An  intercollegiate  match  in  corn  judging  was  partici- 
pated in  by  teams  of  students  from  the  Iowa  and  Kansas  colleges,  the  first  prize 
of  .?200  being  awarded  to  the  Iowa  College. 

During  the  exposition  a  National  Corn  Growers'  Association  was  organized 
for  the  puiposes  of  encouraging  the  improvement  of  corn  b.v  breeding,  dissemi- 
nating information  regarding  the  liest  methods  of  soil  culture  and  farm  manage- 
ment for  corn,  encouraging  the  holding  of  a  national  corn  exposition  annually  by 
stimulating  interest  in  corn  culture  in  undevehiped  territory,  unifying  methods 
and  standards  of  corn  judging  so  far  as  possible,  securing  the  adoption  of  uni- 
form classification  for  corn  exhibits  and  rules  governing  exhibits,  encouraging 
the  de^'elopment  and  uses  of  corn  products,  and  opening  up  home  and  foreign 
markets  through  education  regarding  the  use  of  Indian  corn  and  corn  products 
as  food  for  man  and  beast. 

National  Dairy  Show. — The  National  Dairy  Show  was  held  in  Chicago  Octo- 
ber 10-19.  with  exhiliits  of  aliout  000  cattle  representing  6  breeds  from  13  States 
and  Canada.  The  exhibits  of  butter  juul  of  dairy  machinery  were  also  especially 
good.  Director  M.  A.  Scovell,  of  the  Kentucky  Station,  served  as  judge  in  the 
Ayrshire  class,  and  the  programme  included  papers  and  addresses  by  E.  H.  Web- 
ster and  C.  E.  Gray,  of  the  Dairy  JBivisiou  of  this  Department :  Oscar  Erf  of 
Ohio  State  University,  G.  H.  Benkendorf  of  the  Wisconsin  University  and  Sta- 
tion. G.  L.  :McKay  and  H.  G.  Van  Pelt  of  the  Iowa  College  and  Station.  J.  W. 
I'raser  of  the  Illinois  University  and  Station.  T.  L.  Haecker  of  the  Minnesota 
University  and  Station,  and  H.  H.  Dean  of  the  Ontario  College  and  Station. 

In  connection  with  the  show  the  second  annual  meeting  of  the  National  Asso- 
ciation of  Dairy  Instructors  and  Investigators  was  held,  with  representatives  of 
10  States  in  attendance.  An  address  was  delivered  by  the  president  and  reports 
received  from  conmiittees  on  the  dairy  score  card,  official  testing  of  dairy  cows, 
the  relation  of  the  association  to  the  National  Dairy  Show,  courses  of  instruc- 
tion, and  experimental  work  in  production  and  manufactui'e.  Additional  com- 
mittees were  apix)inted  on  official  tests,  standards  for  dairy  products,  cooperative 
work,  and  the  formation  of  a  cow  test  association. 

The  former  officers  were  reelected  as  follows :  li.  A.  Pearson,  of  Cornell  Uni- 
versity, president ;  Oscar  Erf.  of  Ohio  State  University,  vice-president,  and  C.  B. 
Lane,  of  the  Dairy  Division,  secretary  and  treasurer.  The  next  meeting  is  to  be 
held  at  Cornell  University  next  summer  in  connection  with  the  Graduate  School 
of  Agriculture. 

Agricultural  Departments  in  India. — An  account  of  the  work  accomplished 
during  190(5-7  in  reorganizing  and  developing  agricultural  departments  and 
educational  and  research  institutions  in  India  is  published  in  The  AffricuUural 
Journal  of  India  for  .July.  It  appears  that  the  Imperial  Department  has  en- 
gaged in  training  a  number  of  men  to  take  up  responsible  posts  in  the  different 
provinces,  that  the  provincial  departments  have  made  good  progress  toward 
organizing  separate  departments  of  agriculture,  and  that  a  decided  advance 
has  been  made  in  the  acquisition  of  material  equipment. 
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The  Agricultural  Research  lustitute  at  I'usa  is  approaching  completion  and 
its  laboratories  will  pi-obably  be  occupied  during  the  current  year.  In  each 
province  the  site  for  a  provincial  college  and  research  station  has  been  selected, 
and  in  many  cases  considerable  progress  has  been  made  in  erecting  buildings  and 
laying  out  the  land.  The  plans  conteniplate  eight  provincial  colleges  and  ex- 
periment stations  in  addition  to  the  Injperial  Ileseardi  Institute,  besides  a  lax'ge 
number  of  experimental  and  demonstration  farms.  There  has  been  delay  in 
inaugurating  field  experiments  at  Pusa  owing  to  the  necessity  of  carrying  on 
some  uniform  crop  worli  for  several  seasons  to  obtain  a  knowledge  of  the  char- 
acter of  the  soil.  Departments  of  chemistry,  botany,  entomology,  and  mycology 
have  been  organized,  and  in  each  of  these  some  preliminary  research  work  has 
been  started. 

Institute  for  Milling  Research. — An  institute  for  milling  research  was  opened 
July  ;!u  in  tlie  Seestrasse.  Berlin,  adjoining  the  pre!--ent  institutes  for  research 
in  the  sugar  and  fermentation  industries.  The  institute  consists  of  a  main 
building  with  administrative  offices  and  laboratories,  an  experimental  granary, 
wheat  and  rye  mills,  and  a  bakery.  The  mills  are  equipped  with  electrical 
ix>wer  and  the  most  modern  machinery  throughout,  with  duplicate  plants,  eaPh 
capable  of  milling  2  tons  of  grain  per  day.  The  bakery  and  granary  are 
similarly  well  fitted  up. 

A  grant  of  .$1.50,000  from  the  minister  of  agriculture  was  available  for  the 
establishment  of  the  institute,  besides  an  annual  grant  for  its  maintenance. 
The  institute  is  to  be  in  charge  of  the  Prussian  Chamber  of  Agriculture,  the 
German  Millers'  Union,  and  the  Central  Bakery  Union  of  Berlin.  It  will  be 
devoted  to  practical  research  and  scientific  investigations  on  grain  during  stor- 
ing, milling,  and  baking,  experiments  in  the  baking  of  home-grown  and  imported 
grain,  other  research  work  for  the  government,  and  official  and  private  analyses 
of  grain,  feedstuff s,  etc. 

Royal  Hungarian  Agricultural  Museum  at  Budapest. — Three  large  exposition 
buildings  in  Budapest  have  recently  been  converted  into  an  agricultural  museum, 
which  was  opened  June  9.  This  is  one  of  the  four  large  agriculttiral  museums, 
comparing  favorably  with  those  at  Berlin,  Rome,  and  St.  Petersburg. 

New  Journals. — The  establishment  is  noted  of  Southern  Woodlands,  a  bi- 
monthly published  by  the  Georgia  Forest  Association,  with  Alfred  Akerman.  the 
State  forester,  as  editor.  The  initial  number  contains,  besides  brief  editorial 
notes,  the  addresses  of  Mr.  Akerman  and  Alfred  Gaskill  of  the  Forest  Service 
of  this  Department,  at  the  inauguration  of  a  department  of  forestry  in  the 
University  of  Georgia. 

Cornell  University  has  discontinued  the  Junior  Xaturalist  ilontldy  and  is 
issuing  the  Cornell  Rural  School  Leaflet.  An  explanation  of  the  change  is 
given  in  an  article  by  L.  H.  Bailey,  in  which  it  is  stated  that  the  College  of 
Agriculture  has  "  always  had  in  view  the  agricultural  aim  or  application  "  of 
nature  study,  but  that  it  was  thought  necessary  first  to  prepare  the  way  by 
encouraging  work  in  the  schools  which  would  lead  to  "  nature-sympathy," 
which  "is  fundamental  to  all  good  farming"  and  should  go  before  any  study 
of  "the  specific  agricultural  phases  of  the  environment."  The  Cornell  Rural 
Schoiil  Leaflet  will  be  published  monthly  under  the  editorship  of  Alice  G. 
McCloskey,  with  Profs.  G.  F.  Warren  and  Charles  H.  Tuck  as  advisors.  The 
initial  number  contains,  in  addition  to  Director  Bailey's  article,  a  paper  on 
Natm-e  Study  Agriculture,  by  Miss  McCloskey,  and  suggestions  as  to  etiuipment 
for  teaching  elementary  agriculture,  by  Professor  Warren. 

The  Quarterly  Journal  of  the  Department  of  Agriculture.  Bengal,  is  being 
published  under  orders  of  the  government  of  Bengal.    It  is  stated  to  be  intended 
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primarily  fur  nieinbers  of  the  several  lueal  agricultural  associations  and  for 
such  members  of  the  laudholdiug  and  farming  classes  as  take  a  personal  interest 
in  agricultural  matters.  The  initial  number  contains  reprints  of  department 
publications,  extracts  from  other  journals,  and  short  notes  on  a  variety  of 
agricultural  crops  and  allied  topics. 

Miscellaneous. — Di\  G.  Hellmann  has  been  appointed  professor  of  meteorology 
in  the  University  of  Berlin  and  director  of  the  Prussian  Meteorological  Service 
iu  succession  to  the  late  von  Bezold. 

Wieiier  LandwirtscJiaftlicJie  Zeitunn  announces  the  retirement  on  account  of 
ill  health  of  Dr.  C.  Fruwirth,  of  the  Royal  Agricultural  High  School  of  Wlirtem- 
berg. 

Dr.  Gustavo  d'Utra.  former  director  of  the  Agronomic  Institute  at  Sao  Paulo, 
Brazil,  has  been  reappointed  to  that  position  and  given  a  commission  to  travel 
in  Europe  and  the  United  States  for  the  purpose  of  studying  the  institutions 
devoted  to  agricultural  education. 

Deutsche  LamlirirtscJiafiUcJie  Prcsse  notes  the  I'esignation  of  P.  Peterson  as 
director  of  the  Experiment  and  Control  Station  at  Oldenburg-on-the-Main.  Dr. 
F.  Honcamp  has  been  appointed  his  successor. 

The  National  School  of  Agriculture,  formerly  located  at  San  Jacinto,  Mexico, 
is  to  be  removed  to  a  new  site  near  the  City  of  Mexico,  where  sufficient  land  will 
be  provided  for  the  use  of  the  school  and  also  for  experimental  purposes,  and 
where  suitable  buildings  will  be  erected.  The  control  of  the  school  has  recently 
been  transferred  from  the  Department  of  the  Interior  to  the  Department  of 
Public  Instruction  and  the  Fine  Arts. 

Dr.  Albert  E.  Leach,  chief  analyst  of  the  Massachusetts  State  Board  of 
Health,  has  accepted  the  position  of  chief  of  the  new  food  inspection  laboratory 
established  I\v  the  Bureau  of  Chemistry  of  this  Department  at  Denver. 

The  administration  building  of  \h»  meteorological  (tbservatory  of  the  Weather 
Bureau,  at  Mount  Weather,  Va.,  was  burned  October  2:1  The  loss  approximates 
$25,000,  including  some  valuable  instruments. 

J.  E.  Roadhouse,  a  graduate  of  the  University  of  California,  a  postgraduate 
student  at  Cornell  University,  and  at  present  connected  with  the  irrigation 
investigations  of  this  Office,  has  been  elected  dean  of  faculty  for  the  newly 
organized  Hawaiian  College  of  Agriculture  and  Mechanic  Arts.  It  is  expected 
that  he  will  enter  ui>on  his  duties  about  .January  1,  1008.  The  last  territorial 
legislature  approiiriated  $2.5.000  for  a  building  and  for  maintenance  for  two 
years.  A  i>reitaratory  class  is  to  be  organized  next  spring,  and  the  opening  of 
the  college  is  planned  to  take  place  in  the  fall. 
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The  subject  of  the  oral  instruction  of  the  farmer  is  commanding 
increased  attention.  It  is  new  only  in  the  wider  scope  which  is  being 
given  it,  and  the  more  systematic  form  proposed.  Already  there  is 
a  widespread  belief  that  the  average  man  on  his  farm  must  be  reached 
in  some  way  if  the  work  of  the  experiment  stations  and  similar 
agencies  is  to  be  made  fully  effective.  This  means  the  living  teacher, 
meeting  him  on  his  own  ground  and  appealing  to  his  practical  sense 
bv  illustration  and  demonstration.  It  is  a  logical  development  of 
the  various  efforts  now  being  made  for  a  more  rational  and  pro- 
gressive agriculture. 

A  vast  amount  of  investigation  and  experimentation  in  the  differ- 
ent branches  of  agriculture  is  now  in  progress  in  this  countr3^  How- 
ever technical  some  of  it  may  appear  to  be  in  its  abstract  form,  it  is 
all  directed  ultimately  toward  utilitarian  ends.  It  is  intended  to  aid 
the  practical  farmer  of  to-day,  as  well  as  the  prospective  farmer  or 
specialist  who  is  studying  the  theory  and  its  application.  One  of  its 
most  far-reaching  objects  is  to  leaven  the  whole  mass  of  farmers,  so 
that  agriculture  as  a  whole  shall  become  a  really  progressive  in- 
dustry, carried  on  by  well-informed  and  progressive  men. 

The  accomplishment  of  this  end  is  a  peculiarly  difficult  task.  The 
experiment  stations  go  on  collecting  data  which  are  well-nigh  unbe- 
lievable as  reflecting  conditions  of  farm  practice,  and  display  much 
ingenuity  in  presenting  these  facts  in  such  way  as  to  arouse  those 
laboring  under  them.  They  show,  for  example,  that  one-fourth  of 
the  cows  in  a  great  dairy  section  are  profitless  and  should  be  sold  to 
the  butcher,  that  the  average  yield  of  great  staple  crops  is  only  one- 
third  to  one-half  what  it  should  be,  that  soils  are  steadily  being  worn 
out  by  irrational  and  improvident  methods,  that  farmers  are  paying 
large  sums  for  patented  stock  feeds  which  they  might  better  mix 
themselves,  that  the  quality  and  value  of  fruit  is  greatly  reduced  by 
faihire  to  spra}^,  and  a  long  list  of  other  facts  equally  important  to 
the  farmer  from  a  business  point  of  view.  But  it  is  only  as  these 
things  are  brought  home  to  the  individual  farmer  that  the  teachings 
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are  applied  in  anything  like  a  general  way.     The  difficulty  is  to  reach 
the  large  body  of  men  effectively  through  the  i>rinted  word. 

The  trouble  is  not  that  we  have  too  little  work  which  is  on  a 
practical  basis,  but  that  the  results  never  reach  the  large  body  of 
farmers  in  such  a  way  as  to  influence  their  j^ractice.  The  condition 
is  much  the  same  the  country  over.  Although  the  farmers  of  some 
classes  and  in  some  sections  are  more  progressive  and  less  conserva- 
tive than  in  others,  the  need  is  generally  apparent  of  a  much  more 
efficient  means  than  we  yet  have  of  getting  at  the  practical  farmers 
through  the  living  teacher,  and  thus  placing  them  in  position  to  profit 
by  the  results  which  are  being  secured  in  their  interest. 

A  strong  plea  for  the  instruction  of  the  great  body  of  farmers  was 
made  by  Prof.  E.  A.  Burnett  in  his  presidential  address  before  the 
recent  convention  of  Farmers'  Institute  "Workers.  He  declared  that 
"  education  upon  the  farm,  as  elsewhere,  is  more  and  more  necessary 
if  the  farmer  is  to  keep  abreast  with  the  progress  of  this  generation, 
and  if  the  rural  community  is  to  furnish  the  incentive  for  progi"ess 
in  country  life.  Agricultural  progress  demands,  not  alone  that  a 
few  in  a  county  or  a  township  shall  be  successful  farmers,  but  that 
every  man  and  woman  who  lives  out  on  the  land  shall  be  efficient  and 
successful  in  his  particular  vocation.'" 

To  this  end  he  laid  special  emphasis  on  relating  the  institute  work 
to  "  the  common  man  who  is  Idbated  upon  the  small  farm  with  a  lim- 
ited capital  and  without  special  advantages  of  education,"  for  he  is 
the  man  who  needs  help  along  agricultural  lines  more  than  any  other 
man.  To  him  the  question  of  profit  appeals  especially,  and  he  needs 
to  be  shown  how  he  can  improve  his  financial  condition  through  the 
use  of  methods  which  have  been  wrought  out  by  successful  farmers 
and  by  the  experiment  stations.  There  is  no  other  agency  now  at 
work,  he  declared,  which  can  reach  this  average  man  like  the  farmers' 
institute.  "  The  presentation  of  the  work  of  the  experiment  stations 
through  bulletins  and  the  agricultural  press  is  effective  in  reaching 
a  limited  number  of  the  intelligent  class  of  farmers,  but  the  promo- 
tion of  any  new  idea,  to  be  effective,  requires  a  living  advocate  before 
the  people." 

There  is  much  truth  in  this,  and  the  "  living  advocate  "  has  been  the 
main  strength  of  the  farmers'  institute.  The  scope  of  its  teachings 
and  influence,  it  Avas  urged,  should  include  all  that  pertains  to  the 
fanner's  life  as  well  as  to  his  vocation — the  improvement  of  home 
surroundings,  construction  of  convenient  and  sanitary  houses  and 
barns,  education  of  his  children,  and  the  development  of  the  social 
life  of  the  country.  The  influence  which  may  be  exerted  by  personal 
contact  in  arousing  interest  and  stimulating  pride  in  these  matters 
was  believed  to  be  ver}-  potent.    "  The  establishment  of  a  well-ordered 
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farm  is  generally  not  so  much  a  matter  of  money  expenditure  as  of 
sympathetic  thoug-ht  and  discussion  on  these  subjects." 

Last  year  more  than  eleven  thousand  farmers'  institute  sessions 
•were  held  in  the  several  States  of  the  Union,  Avhich  were  attended  by 
approximately  a  million  and  a  half  people.  More  than  a  quarter  of  a 
million  dollars  annually  is  now  expended  in  this  line  of  work.  These 
facts  indicate  the  present  extent  of  this  movement. 

But  while  the  farmers'  institute  is  an  effective  means' of  reaching 
the  farmer  as  far  as  it  goes,  it  has  serious  limitations  in  its  present 
form.  One  of  these  is  the  short  institute  season,  which  makes  it  diffi- 
cult to  secure  good  workers.  Professor  Burnett  urged  that  this  cam- 
paign for  the  instruction  of  the  farmers  should  continue  throughout 
the  3'ear,  and  should  be  expanded  into  some  form  of  extension  work 
which  would  employ  a  body  of  trained  men,  whose  work  would  in- 
clude the  carrying  on  of  short  courses  in  localities  where  they  could 
be  easily  reached  by  the  farmers.  Such  local  short  courses  have  been 
tried  in  a  few  States  with  marked  success,  and  j^lans  for  movable 
schools  have  been  presented  by  the  institute  specialist  of  this  Office. 
More  experiments  of  this  kind  will  be  made  the  present  season. 

Another  phase  of  this  practical  assistance  to  the  man  in  the  field  is 
that  relating  to  new  settlers.  These  constitute  a  special  class  whose 
needs  are  of  a  different  kind  from  those  of  the  established  farmers. 
In  a  country  like  ours  they  are  a  class  to  be  taken  account  of  in  a 
comprehensive  scheme  of  oral  or  individual  instruction. 

There  is  a  constant  movement  of  people  from  the  older  settled 
parts  of  the  countiy  to  the  North,  the  South,  and  the  West,  to  occupy 
ncAv  lands  and  assist  in  the  development  of  new  territory.  These 
people  come  into  a  new  environment  which  presents  entirely  different 
phases  of  farming  from  those  to  which  they  have  been  accustomed. 
Much  can  be  done  to  assist  them  in  conquering  these  new  conditions 
and  establishing  prosperous  farms.  Aside  from  these,  more  than  a 
million  immigrants  are  now  being  brought  to  our  shores  annually, 
many  of  whom  seek  homes  on  the  newer  lands  where  the  crops,  the 
culture,  and  the  system  of  management  are  entirely  strange  to  them. 
How  are  the  needs  of  these  people  to  be  met,  and  how  is  this  influx  to 
be  made  more  efficient  ? 

In  a  recent  address  before  the  National  Irrigation  Congress,  Prof. 
Samuel  Fortier  presented  figures  showing  that  next  year  (1908)  there 
will  be  thrown  open  to  settlement  in  the  irrigated  region  of  this 
country  about  five  million  acres  of  unimproved  land.  Its  occupation 
will  mean  one  hundred  thousand  new  settlers  with  their  families,  and 
to  them  will  be  presented  the  problem  of  preparing  the  desert  for 
irrigation,  the  construction  of  ditches,  selection  and  planting  of  crops, 
and  proper  cultivation  and  irrigation.     Before  any  harvest  can  be 


304  EXPERIMENT    STATION    RECORD. 

obtained  on  this  new  land  it  will  cost,  on  an  average,  over  $20  an  acre. 
The  heaviest  expense  Avill  come  at  a  time  when  there  is  little  or  no 
income,  and  hence  mistakes  or  bad  management  need  especially  to  be 
avoided. 

Professor  Fortier  argued  that  "  if  it  is  right  and  proper  to  employ 
the  best  engineering  talent  to  design  and  supervise  irrigation  struc- 
tures, the  same  necessity  exists  to  employ  men  of  equal  skill  to  super- 
vise that  part  which  belongs  to  the  agricultural  side  of  irrigation ;  " 
and  that  from  this  point  of  view  "  fully  a  thousand  skilled  men  could 
be  profitably  emploj^ed  under  the  more  recently  built  irrigation  sys- 
tems." These  men  should  be  familiar  with  both  the  practical  and 
scientific  phases  of  irrigation  farming,  and  competent  to  advise  in  the 
work  of  converting  a  desert  into  a  productive  irrigated  farm. 

This  is  a  matter  which  concerns  all  parties  interested — the  canal 
comi)anies,  the  communities,  the  States,  and  the  Federal  Government, 
which  has  become  a  party  through  its  reclamation  work.  The  success 
or  failure  of  these  settlers  in  developing  their  lands  and  establishing 
comfortable  and  prosperous  homes  will  mean  the  temporary  success 
or  failure  of  the  new  communities  and  of  the  irrigation  systems  under 
which  they  are  located.  ''  The  conversion  of  $5  grazing  land  into 
$100  alfalfa  land  and  $500  orchards  is  of  vital  interest  to  every 
western  commonwealth,  and  each  can  afford  liberal  appropriations  to 
help  to  produce  such  changes.  Reliance  must  also  be  placed  on 
Western  States  and  Territories-to  maintain  in  the  highest  state  of 
efficiency  the  irrigation  work  of  western  experiment  stations." 

Several  of  the  Western  States  are  extending  various  forms  of  as- 
sistance to  both  arid  and  irrigation  farming,  aside  from  the  strictly 
experimental  work  they  are  doing.  This  work,  with  the  assistance 
which  the  National  Department  of  Agriculture  is  giving  it,  has 
proved  extremely  helpful.  It  does  not,  however,  reach  the  individual 
settler  except  in  a  quite  restricted  w^ay.  The  work  for  new  settlers 
is  not  confined  to  the  irrigated  West.  The  South  is  inviting  immigra- 
tion and  the  conditions  there  present  special  problems. 

These  forms  of  extension  work  are  essentially  educational  in  char- 
acter. As  such  they  touch  the  work  of  the  college  on  the  one  hand 
and  of  the  experiment  station  on  the  other,  but  they  do  not  fall  directly 
within  the  scope  of  either  agency,  which  already  has  its  special  duties. 
The  work  constitutes  a  separate  branch  of  effort  which  stands  be- 
tween the  station  and  the  college,  and  supplements  and  extends  the 
influence  of  both.  Its  duties  require  a  special  force  of  men  who  are 
not  tied  down  b}"  experimental  work  or  a  teaching  schedule.  In  the 
present  organization  the  experimental,  the  instructional,  and  the 
extension  branches  each  have  their  own  special  field  and  functions 
which  may  be  quite  definitel}'^  defined. 
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•  The  brunt  of  this  outside  Avork  has  hitherto  fallen  very  largely 
upon  the  experiment  stations.  The  organization  of  extension  depart- 
ments will  greatly  relieve  them  of  this  burden  and  allow  them  to 
confine  themselves  more  strictly  to  their  legitimate  fields.  The  sta- 
tion should  disseminate,  not  general  information,  but  the  results  of 
its  experiments  and  investigations;  and  its  efforts  in  that  direction 
will  necessarily  be  confined  for  the  most  part  to  the  usual  channels  of 
its  bulletins  and  reports.  The  popular  instruction  of  the  farmer,  on 
the  other  hand,  does  not  stop  with  what  is  strictly  new,  but  begins 
with  what  is  new  to  him,  and  attempts  to  prepare  him  to  profit  by  the 
work  of  the  station. 

The  station  men  have  of  late  been  relieved  to  considerable  extent 
of  the  institute  work.  This  must  necessarih'  be  the  case,  and  they  can 
be  expected  to  do  less  and  less  of  this  outside  work.  While  a  limited 
amount  is  often  helpful  in  keeping  them  in  close  touch  with  the 
farmers'  problems,  this  amount  can  easily  pass  beyond  the  boundaries 
of  desirability.  The  correspondence  of  the  station  men  is  still,  in  many 
instances,  very  heavy  and  burdensome.  It  consists  in  large  measure 
of  answers  to  practical  questions  from  farmers  on  a  great  variety  of 
topics,  and  has  often  been  made  quite  a  feature.  In  some  instances 
as  many  as  three  thousand  letters  a  year  have  been  answered  by  a 
single  department  of  the  station.  These,  if  giA^en  conscientious  atten- 
tion, make  large  inroads  upon  the  men's  time  and  only  incidentally 
and  occasionally  are  of  assistance  to  them  in  their  work.  Thousands 
of  letters  in  rej)ly  to  popular  inquiries  have  been  written  out  labori- 
ously b}^  the  investigators  themselves,  because  of  the  lack  of  steno- 
graphic assistance. 

This  has  all  been  a  part  of  a  general  propaganda  for  a  more  intelli- 
gent and  progressive  agriculture,  and  aside  from  its  direct  assistance 
has  been  of  immense  value  in  wmning  the  confidence  and  support  of 
the  farmers  and  developing  public  sentiment.  But  this  movement  is 
now  sp  thoroughly  set  in  motion,  the  consulting  expert  and  the  bureau 
of  information  may  well  be  turned  over  to  a  special  agency.  The  aim 
should  be  to  differentiate  between  these  different  classes  of  effort  as 
rapidly  as  possible,  and  to  conserve  the  time  of  the  station  men  for 
the  experimental  work  which  is  now  demanding  their  full  attention. 
This  furnishes  the  foundation  and  is  the  mainsta}'  of  both  the  college 
instruction  and  the  extension  work. 
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The  corrosion  of  iron,  A.  S.  Clshmax  (  ['.  ,S'.  Dcpt.  Agr..  Office  Puh.  Roads 
Bui.  30,  pp.  35.  pis.  7",  figs.  3). — Some  method  of  rendering  the  metal  used  for 
culverts,  fence  wire,  and  otber  purposes  more  resistant  to  corrosion  would  be 
of  immense  importance  to  agriculture.  In  the  search  for  this,  knowledge  of 
the  causes  of  corrosion  is  fundamental.  The  author  discusses  the  carbonic-acid 
theory,  the  peroxid  theory,  and  the  electrolytic  theory  of  corrosion,  with  experi- 
mental evidence  against  and  in  support  of  them. 

In  his  opinion  the  electrolytic  theory  most  satisfactorily  explains  the 
phenomenon  of  corrosion  of  iron.  According  to  this  theory  rusting  of  iron 
must  take  place  with  the  establishment  of  positive  and  negative  spots.  At  the 
positive  points  iron  will  pass  into  solution  and  be  oxidized  to  colloidal  hydroxid 
form,  which  will  migrate  toward  the  negative  point.  The  electro-chemical 
action  was  demonstrated  by  treating  iron  and  steel  with  a  specially  prepared 
reagent,  containing  phenolphthalein.  which  marks  the  hydroxyl  ions  by  red 
color  at  the  negative  points,  and  a  trace  of  potassium  ferricyanid.  which  marks' 
the  ferrous  ions  at  the  positive  points  by  the  formation  of  Turnbull's  blue. 
To  prevent  diffusion  and  preserve  the  effects  produced  the  reagent  was  pre- 
pared with  gelatin,  and  the  pieces  of  metal  were  embedded  in  the  jelly. 

Two  ways  by  which  questions  attendant  uix)n  rapid  corrosion  may  be  met 
are  suggested.  One  is  by  the  manufacture  of  better  metal,  and  the  other  by 
the  use  of  inhibitors  and  protective  coverings.  Laboratory  tests  with  the  latter 
apparently  indicate  that  chromic  acid  with  its  salts  may,  under  certain  circum- 
stances, be  used  to  inhibit  extremely  rapid  corrosion  by  electrolysis. 

Report  on  colors:  The  solubility  and  extraction  of  colors  and  the  color  re- 
actions of  dyed  fiber  and  of  aqueous  and  sulphuric-acid  solutions,  H.  M. 
LooMis  iU.  S.  Dcpt.  Af/r..  Bur.  Chem.  Circ.  35,  pp.  51). — The  results  are  given 
of  tests  with  a  large  number  of  coloring  matters,  the  data  being  of  value  espe- 
cially in  connection  with  studies  of  coloring  materials  in  foodstuffs  and  meth- 
ods for  their  detection. 

The  heat  of  combustion  of  vegetable  proteins,  F.  G.  Benedict  and  T.  B. 
OsBORXE  {.Jour.  Biol.  Chew..  3  (1007).  Xo.  2,  pp.  119-133).— E\ementnry 
analyses  and  determinations  of  the  heat  of  combustion  of  a  number  of  vege- 
table proteins  are  reported. 

The  smallest  values.  5.358  and  .5.3.59  calories  per  gram,  were  found  respec- 
tively with  wheat  globulin  and  with  conglutin  from  yellow  lupine,  and  the 
highest  value,  5.916  calories  per  gram,  with  hordein.  In  general,  higher  heats 
of  combustion  were  observed  in  the  materials  examined  which,  the  authors 
and  with  those  having  a  lower  oxygen  content.  Many  irregularities  in  heat 
of  combustion  were  observed  in  the  materials  examined  which,  the  authors 
believe,  are  due  to  different  proportions  of  the  various  amino  acids  which  con- 
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stitute  the  molecules  of  the  different  proteins.  "As  we  have  hut  little  knowledge 
of  the  relative  proportious  of  these  amino  acids  in  the  proteins  burned,  we  are 
not  able  yet  to  draw  any  definite  conclusions  in  regard  to  these  differences." 

Changes  in  the  index  of  refraction  of  glucosids  and  proteids  induced  by- 
ferments,  acids  and  bacteria,  F.  Obermayeb  and  E.  P.  Pick  (Beitr.  CUrin. 
Phiixiul.  II.  Pnth..  7  il9<>'>).  jip.  SSl-S.-^n :  ahs.  hi  Hifij.  Riiiidschuii..  17  (lO'iH. 
\ii.  n.  p.  ooS). — Experiments  undertaken  by  the  authors  showed  that  determin- 
ing the  refractive  index  of  glucosids  and  proteids  afforded  a  satisfactory  method 
of  studying  the  molecular  changes  brought  about  by  cleavage  agents. 

Sucrase  in  apple  pomace  and  cider,  G.  Warcollieb  {Cowpt.  Rend.  Acnd.  s<-i. 
[Paris].  14^  (1901),  Xo.  18,  pp.  9S7-990). — Experimental  data  showed,  in  the 
author's  opinion,  that  sucrase  is  not  present  in  apple  pomace  and  that  iiomace 
rich  in  sawharose  ferments  as  rapidly  as  that  which  contains  small  quantities. 
Th.'  iinersion  of  saccharose  in  cider  is  brought  about  by  the  sucrase  of  yeast. 

The  determination  of  nitrates  by  the  Busch  method,  R.  Adax  (Bnl.  Sor. 
Chim.  Belg..  21  {1901).  Xo.  6. pp.  229-233 :  abs.  in  Jour.  Cheiii.  Sor.  [Loitdoin..92 
(1901).  yo.  o3S.  II.  pp.  651,  652). — The  method  of  determining  nitrates  by 
precipitation  with  nitron  is  described  and  tests  of  the  method  on  various  samples 
of  nitrate  are  reported.  The  results  obtained  by  this  method  agreed  closely 
with  the  calculated  percentages.  Studies  of  the  solubility  of  the  nitron  pre- 
cipitate are  also  reported,  solubilities  of  from  1.35  to  2.23  per  cent,  as  a  result 
of  prolonged  washing,  being  found.  The  presence  of  nitrites  was  found  to  be 
a  serious  source  of  plus  error.  It  is  stated  that  a  great  obstacle  to  the  general 
use  of  the  method  is  the  high  price  of  the  reagent. 

On  methods  of  determining  soluble  phosphoric  acid  in  slag,  E.  .Jextys 
(Siir  les  Methodcs  de  Dosage  de  I'Acide  Phosphorique  Soluble  dans  les  Seories. 
Cracoir:  Imprimerie  de  VUniversite  Jagellone,  pp.  21). — The  author  discusses 
sources  of  error  in  the  citric-acid  method  without  separation  of  silica,  as 
proposed  by  Wagner,  and  with  separation  of  silica,  as  proposed  by  Loges. 
and  reports  comparative  tests  of  these  methods  on  388  samples  of  slag  of  differ- 
ent kinds.  He  found  that  the  Loges  method  gave  uniformly  lower  results  than 
the  Wagner  method,  the  average  difference  for  all  of  the  samples  examined 
being  (1.25  per  cent.  The  conclusion  is  reached  that  neither  of  the  methods  is 
entirely  satisfactory. 

Methods  of  analysis  and  tests  used  by  the  chemists,  P.  A.  Yoder  {I'tah  .s7«. 
Bui.  102.  pp.  229-231 )  .—Methods  of  treating  air  samples  and  determining  the 
carbon  dioxid  and  moisture  content  are  described,  which  were  used  in  the  incu- 
bation experiments  noted  elsewhere  (p.  3<)S). 

The  determination  of  creatin  and  creatinin,  F.  G.  Benedict  and  V.  C. 
Myers  (Anier.  .lour.  Phi/sioL.  IS  (1901).  Xo.  ',.  pp.  397W,r^5).— But  little  regu- 
larity can  be  observed  in  the  properties  of  creatin  and  creatinin  in  human 
urine. 

According  to  the  authors'  deductions  from  the  experimental  data  reported, 
"  in  general  the  conversion  of  creatinin  to  creatin  seems  to  be  due  to  chemical 
action,  or  possiblj'  to  the  action  of  enzyms  in  the  urine.  When  a  urine  is 
allowed  to  stand,  alkaline  fermentation  takes  place,  and  the  creatinin  sooner 
or  later  almost  completely  disappears.  Furthermore,  the  evidence  from  alkaline 
urines  is  not  conclusive  to  show  that  creatin  is  an  intermediate  product.  The 
<f>nversion  of  creatinin  to  creatin  even  in  the  presence  of  chloroform  and  thymol 
shows  that  this  c-onversion  is  not  a  bacteriological  process.  It  is  obvious  that 
much  experimenting  must  l)e  carried  out  before  the  problem  is  wholly  clarifieil. 
In  general  it  would  appear  that  there  is  more  likely  to  be  a  complete  loss  of 
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creatiniu  in  a  urine  that  is  alkaline.  Whatever  the  cause  of  the  conversion  of 
creatinin  to  creatin.  in  any  determination  of  either  of  these  compounds,  a  factor 
which  must  never  be  left  out  of  consideration  is  that  of  the  influence  of  bac- 
teria. Consequently  emphasis  can  not  be  too  strongly  laid  upon  the  importanc-e 
of  making  determinations  of  creatin  and  creatinin  in  urine  as  soon  as  ix)ssible 
after  it  has  been  voided.  A  preservative  may  delay  action,  but  accuracy 
demands  immetliate  analysis. 

"  Chloroform  is  unsatisfactory  as  ;'.  preservative,  and  even  the  use  of  thymol- 
chloroform  does  not  insure  the  absence  of  the  conversion  of  creatinin  to  creatin. 
or  indeed  the  loss  of  creatinin.  althouiih  all  the  samples  of  urine  c-onstantly 
gave  an  acid  reaction." 

Methods  for  the  determination  of  creatin  and  creatinin  in  meats  and  their 
products,  H.  S.  Gri.ndlex  and  H.  S.  Woods  (Chem.  Xeics,  9o  {1901).  .Vo.  2.J70, 
lilj.  1 'i 0-1)1) . — The  data  reported  have  been  noted  from  another  publication 
(E.  S.  R.,  18,  p.  812). 

The  identification  of  soap  in  zwieback,  F.  Schwabz  and  L.  Habtwig  (Ztstchr. 
riiterstirh.  yuhi:  ii.  Gcniis-^iuV...  1-i  [1'.J'>1).  \o.  10  pp.  '>93-59S\. — As  zwieback 
extract  containing  .soap  is  sometimes  used  in  the  manufacture  of  adulterated 
zwieback,  the  authors  studied  the  possibilities  of  determining  small  amounts 
of  soap  in  such  goods. 

Small  quantities  of  unsaponified  soap,  they  conclude,  may  be  best  extracted 
by  means  of  absolute  alcohol.  If  dilute  alc-ohol  is  used,  bread  acids  are  also 
removed  which  saponify  the  soap.  The  small  amount  of  soap  used  in  zwieback 
manufacture  is  in  general  broken  down  into  alkali  and  free  acid  by  fermenta- 
tion or  baking  processes  and  is  not  recognizable  as  soap  in  the  zwieback.  Goods 
made  with  extract  containing  soap  show  more  alkali  in  the  ash  and  more  free 
acids  soluble  in  alcohol  and  ether  than  ordinary  zwieback.  Of  course  the  use 
of  zwieback  extract  which  contained  potash  or  butter  of  high  acid  content 
would  also  affect  these  factors. 

Identification  of  sodium  benzoate  or  phosphate  in  the  ash  of  chopped  meat, 
A.  BiTi'THiEX  (Phanii.  CeiiiralJiaUc,  .J.9  (1901),  p.  122;  abs.  in  Ztschr.  Inter- 
such.  Xahr.  u.  Genussmtl.  13  (1901).  .Vo.  10.  p.  648). — Although  the  sodium 
c-ontent  of  the  a.sh  was  increased,  the  author  believes  that  the  natural  varia- 
tions are  so  great  that  the  determination  of  this  value  will  not  serve  for  the 
detection  of  added  sodium  l>enzoate  or  phosphate. 

Beply  to  criticisms  of  dry  lead  defecation  in  raw  sugar  analysis,  W.  D. 
HoBXE  (Jour.  Arner.  Chem.  Sor..  29  (lfi01\.  .Vo.  6.  pp.  026-929  \ . — .\  controver- 
sial article. 

The  use  of  cryoscopy  in  judging  of  spices  and  other  drugs,  E.  Beckm-\>'N 
(Arch.  Pharm.,  2.}.5  (1901),  Xo.  3,  pp.  211-23',.  figs.  fJj.— According  to  the  exper- 
imental data  summarized,  cryoscopic  methods  may  be  of  importance  in  judging 
of  the  quality  of  spices  and  other  drugs.  The  data  summarized  also  discuss  the 
use  of  such  methods  in  the  estimation  of  fat  in  milk,  cheese,  and  other  foods. 

The  rapid  estimation  of  total  solids  in  milk,  C  Revis  ( Anal y at,  32  (1901). 
.Vo.  377,  pp.  28.'f.  28.5). — One  cc.  of  acetone  is  added  to  2.0  gm.  of  milk  in  a  flat 
porcelain  dish  which  is  placed  on  a  water  bath  for  12  minutes  and  in  a  water 
oven  for  2  hours. 

The  estimation  of  salicylic  acid  in  milk  and  cream,  C.  Revis  and  G.  A. 
Payne  (Analyst,  32  (1901),  Xo.  311,  pp.  286-288).— The  milk  or  cream  is  neu- 
tralized with  sodium  hydroxid  and  treated  with  hot  alcohol.  The  filtrate  from 
this  is  diluted  with  water  and  rendered  distinctly  alkaline.  After  a  portion  is 
distilled  off.  the  residue  is  treated  with  potassio-mercuric  iodid  solution,  filtered, 
and  the  filtrate  extracted  with  ether.     The  ethereal   extract  is  treated  with 
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tenth-normal  sodium  bydroxid  and  after  the  addition  of  an  equivalent  amount 
of  sulphuric  acid  is  used  for  the  eolorimetric  determination  of  salicylic  acid  by 
tlie  use  of  iron  alum. 

Befraction  of  nonvolatile  fatty  acids  in  butter,  W.  Lttdwig  (Ztschr.  rnter- 
-iich.  yahr.  //.  Gcniissnith.  I'f  {1001),  Xo.  3.  pp.  20S-213). — The  indices  of  refrac- 
tion of  111  samples  of  butter  ranged  from  -in  to  43.6  and  of  the  nonvolatile  fatty 
:;(ius  from  2S.0  to  31.7. 

Refraction  of  nonvolatile  fatty  acids  in  butter,  H.  Sprixkmeykb  and  A. 
FiRSTEXBEBG  (Ztschr.  rnter.^iich.  Xahr.  ii.  Gfiiiissmtl..  I'f  {1907),\o.  3.  pp. 
U3-21')^. — The  authors  determined  the  indices  of  refraction  of  butter,  cocoanut 
oil.  lard,  and  other  fats,  and  of  the  nonvolatile  fatty  acids  contained  therein. 
Ten  samples  of  butter  showed  indices  ranging  from  42.S  to  4.5.  and  the  nonvola- 
tile fatty  acids  of  the  butter  indices  ranging  from  .30.8  to  3.3.4.  Similar  results 
were  obtained  with  other  fats.  The  authors  do  not  believe  that  the  refrac- 
tometer  numbers  of  the  nonvolatile  fatty  acids  show  less  variations  thau  those 
of  the  fats. 

Refraction  of  the  nonvolatile  fatty  acids,  T.  Sudexdorf  {Ztschr.  Untersuch. 
Xahr.  u.  GenussmtL.  14  (1907),  Xo.  3.  pp.  216-220). — The  refractometer  numbers 
of  56  samples  of  butter  from  various  sources  ranged  between  40.1  and  46.3  and 
the  numl>ers  of  the  nonvolatile  fatty  acids  of  the  butter  between  28.7  and  34.9. 
Determinations  were  also  made  of  the  indices  of  refraction  of  cocoanut  oil, 
lard,  and  tallow,  and  of  the  nonvolatile  fatty  acids  of  these  fats.  As  a  means 
of  detec-ting  adulterations,  the  author  finds  no  advantage  in  determiuiug  the 
index  of  refraction  of  the  nonvolatile  fatty  acids  over  that  of  the  fats  themselves. 

A  new  method  for  the  detection  of  cocoanut  oil  in  butter,  R.  Cohx  (Ztschr. 
uffvntl.  Chcni..  13  {,1907).  Xo.  16.  pp.  30S-311  i. — The  fat  is  s:ipouified  as  in  the 
Reichert-Meissl  method,  the  alcohol  is  evaporated,  and  the  soap  is  dissolved  in 
warm  water,  c-ooled.  and  treated  with  a  saturated  solution  of  sodium  chlorid. 
To  the  clear  filtrate  from  this  is  added  hydrochloric  acid,  which  causes  a  cloudi- 
ness if  cocoanut  oil  was  present  in  the  original  sample.  The  amount  of  cocoa- 
nut  oil  is  indicated  by  the  degree  of  cloudiness. 

The  new  "'international*'  method  of  tannin  analysis  {CoUefjiuw.  1907. 
Xo.  266.  pp.  2-}P-2-5-J). — This  gives  the  final  recommendations  of  the  international 
commission  appointed  at  the  1906  conference  of  the  International  Association  of 
Leather  Trades  Chemists  to  investigate  and  make  comparative  tests  of  various 
methods  of  tannin  analysis  with  a  view  of  selecting  the  most  satisfactory. 

An  apparatus  for  the  determination  of  carbon  dioxid  in  carbonates,  P. 
Malherbe  {Aiiit.  Chi))i.  Anal..  12  {1907).  Xo.  7.  pp.  26t-263.  fi<7s.  3). — An  appa- 
ratus so  c-oustructed  as  to  obviate  danger  of  suction  of  the  sulphuric  acid  into 
the  flask  where  the  carbon  dioxid  is  being  disengagetl  is  described. 

The  rate  of  combustion  and  pressure  developed  in  a  calorimetric  bomb, 
F.  G.  Benedict  and  F.  P.  Fletcher  (Jour.  Anier.  Chctn.  Soc.  29  (1907).  Xo.  -5. 
pp.  739-757). — The  Berthelot-Atwater  bomb  calorimeter  was  used.  In  this 
study  of  the  effects  of  different  amounts  of  material  and  different  initial  pres- 
sures upon  c-ombustion  pressure,  the  effect  of  different  sized  capsules  and  of 
loose  and  compressed  material,  and  related  factors.  The  authors*  summary  of 
their  results  follows: 

"  With  an  initial  pressure  of  3tK>  lbs.,  the  pressures  in  the  calorimetric  bomb 
rarely  exceedetl  7<Xt  lbs.  The  greater  the  quantity  of  material  the  greater  the 
pressure,  although  the  pressure  is  not  proportional  to  the  weight  of  the  sub- 
stance. The  greater  the  initial  pressure  the  greater  the  maximum  pressuiv, 
although  regularitj-  and  proixtrtionality  are  not  observed. 
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"  The  medium  sized  capsule  used  in  tliese  experiments  has  a  distinct  ten- 
dency to  decrease  the  maximum  pressure  and  to  retard  combustion.  The  other 
capsules  have  a  much  less  marked  but  similar  effect.  The  pellet  form  of 
material  in  all  cases  markedly  decreases  the  maximum  pressure  and  retards 
the  combustion. 

"  The  incorporation  of  inert  material  is  without  appreciable  effect  on  the 
maximum  pressure,  l)ut  markedly  retards  the  rate  of  combustion.  Anthracite 
coal  results  in  low  maximum  pressures,  but  the  rate  of  combustion  is  extremely 
slow,  sharply  contrasting  with  results  from  bituminous  coal." 

Proceedings  of  the  twenty-second  convention  of  the  Association  of  German 
Agricultural  Experiment  Stations,  Stuttgart,  September  15  and  16,  1906, 
(handle.  Vers.  Stat.,  66  {1901),  No.  3,  pp.  169-251). — This  account  contains  a 
brief  report  on  the  work  and  expenditures  of  the  association  during  the  past 
3'ear ;  the  discussion  and  adoption  of  an  amended  rule  requiring  a  unanimous 
vote  of  members  present  for  the  adoption  of  new  methods  or  the  change  of 
old  official  methods ;  instructions  to  the  fertilizing  experiment  section  to  test 
the  difference  in  efficiency  of  the  nitrogen  of  horn  meal  and  bone  meal  and 
the  influence  of  the  organic  matter  of  raw  bone  on  the  action  of  its  phosphoric 
acid ;  a  second  report  on  investigations  on  sulphur  for  use  in  vineyards ;  on 
steps  taken  to  fix  the  limits  of  variation  in  the  composition  of  ammouiated 
superphosphates ;  on  definition  of  the  unallowable  impurities  of  bran  and  of 
seeds,  and  the  allowable  percentage  of  sand  in  feeding  stuffs ;  a  paper  on 
examinations  of  potash  salts  falling  below  standard  grade  and  the  adoption  of 
a  resolution  declaring  the  so-called  works  analyses  unreliable;  a  report  on 
comparative  tests  by  a  number  of  experiment  stations  of  the  von  Lorenz  method 
of  determ'ining  phosphoric  acid,  especially  as  applied  to  the  determination  of 
citric-acid-soluble  phosphoric  acid  in  Thomas  slag,  the  convention  ordering  a 
further  comparison  of  the  method  with  the  ordinary  official  methods ;  a  report 
on  certain  misunderstandings  arising  in  the  Thomas  slag  trade ;  discussions  of 
methods  of  detecting  mites  in  feeding  stuffs  and  of  determining  the  purity  of 
linseed  cake ;  and  a  brief  account  of  progress  made  in  perfecting  a  method  of 
determining  fat  by  shaking  with  ether. 

Various  other  reports  on  matters  of  organization,  policy,  and  cooperation 
between  agricultural  organizations,  etc.,  are  also  included. 

Proceedings  of  the  twenty-third  annual  convention  of  the  Association  of 
Official  Agricultural  Chemists,  held  at  Washington,  D.  C,  November  14^16, 
1906,  edited  by  H.  W.  Wiley  (['.  H.  Dcpt.  Agr.,  Bur.  Chcm.  Bui.  105.  pp.  213, 
fig.  1 ) . — This  is  the  official  report  of  the  proceedings  of  the  convention.  A  sum- 
marized account  of  the  meeting  has  been  given  (E.  S.  R.,  18,  p.  396),  and  a  cir- 
cular of  the  Bureau  containing  extracts  from  the  proceedings  noted  (E.  S.  R., 
18,  p.  711). 

Analyses  for  members  during  1906,  J.  Hendrick  (Trans.  Highland  and  Agr. 
Soc.  Scot..  5.  .ST/-..  19  (1901),  pp.  l-'i5-l-'il). — Brief  notes  are  reported  regarding 
the  analysis  of  fertilizers,  feeding  stuffs,  and  miscellaneous  samples. 

METEOROLOGY— WATER. 

Studies  on  the  thermodynamics  of  the  atmosphere,  F.  H.  Bigelow  (V.  S, 
Dept.  Agr.,  Weather  Bur.  Doc.  372,  pp.  IV  +  73,  pis.  10,  figs.  3.5).— This  is  a 
series  of  reprints  from  Monthly  Weather  Review  for  January,  February.  March> 
June,  July.  August,  October,  November,  and  December,  190G,  of  papers  discuss- 
ing asymmetric  cyclones  and  anticyclones  in  Europe  and  America ;  coordination 
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of  the  velocity,  temperature,  and  pressure  in  the  cyclones  and  anticyclones 
of  Europe  and  North  America  ;  application  of  the  thermodynamic  formula  to  the 
nonadiabatic  atmosphere;  numerical  computations  in  the  vertical  ordinate;  the 
horizontal  convection  in  cyclones  and  anticyclones ;  the  waterspout  seen  off  Cot- 
tage City,  Mass.,  in  Vineyard  Sound,  on  August  10,  1896 ;  and  the  meteorolog- 
ical conditions  associated  witli  the  Cottage  City  waterspout. 

Meteorological  Chart  of  the  Great  Lakes,  A.  ,T.  Henry  and  N.  B.  Conger 
iU.  S.  Dcpt.  Agr..  Weather  Bur..  Met.  Chart  Great  Lakes,  1906,  Xo.  2,  pp.  12, 
chart  1). — This  is  a  .summary  of  oliservations  on  storms  and  high  winds  in  the 
lalce  region,  190(5 ;  precipitation,  November,  lOOij-October,  1906 ;  opening  and 
closing  of  navigation,  1900 ;  vessel  passages  at  Detroit,  Mich.,  during  the  season 
of  navigation,  and  wrecks  and  casualties  for  190G. 

Meteorological  Chart  of  the  Great  Lakes,  A.  J.  Henry  and  N.  B.  Conger 
(T.  8.  Dept.  Agr.,  Weather  Bur.,  Met.  Chart  Great  Lakes,  1901,  No.  1,  pp.  29, 
pi.  1,  chart  1.) — This  contains  a  summary  of  the  average  annual  precipitation  in 
the  lake  region  and  of  observations  on  the  meteorological  conditions  of  the  win- 
ter of  1900-7  in  the  lake  region,  with  notes  on  ice  on  the  Great  Lakes  during 
the  winter  of  1906-7,  and  display  of  storm  warnings.  Lists  of  stations  and 
location  of  flagstaffs  and  steel  towers,  and  Canadian  Great  Lakes  storm-warn- 
ing stations  are  also  given. 

Meteorological  conditions  at  Orono,  Me.,  J.  S.  Stevens  {Univ.  Maine 
iStudies,  Xo.  7.  pp.  52,  chart  1). — This  is  a  compilation  of  meteorological  obser- 
vations AAliich  have  been  carried  on  at  Orono,  Me.,  since  January  1,  1869, 
including  also  the  results  of  a  series  of  special  observations  on  precipitation 
and  on  tlie  evaporation  of  snow  and  ice  and  of  liquids. 

Meteorological  division,  E.  Bukke  {Montana  8ta.  Rpt.  1006,  pp.  138-141). — 
This  is  a  record  of  temperature,  precipitation,  humidity,  soil  temperatures,  wind 
velocity  and  direction,  sunshine,  cloudiness,  etc.,  at  Bozeman  for  the  year  1906, 
with  summaries  of  similar  observations  since  January  1,  1900. 

Annual  precipitation  in  Oklahoma  and  Indian  Territory,  J.  P.  Slaughter 
(Oklahoma '8ta,  Rpt.  1907,  pp.  60,  61). — Tabular  summaries  are  given  of  annual 
precipitation  at  various  places  in  Oklahoma  and  Indian  Territory  during  the 
period  1889  to  1006. 

Report  on  meteorological  observations  1906,  R.  H.  Curtis  {Join:  Roy.  Hort. 
8oc.  [London],  32  {1901),  pp.  230-239,  figs.  5).— Observations  on  temperature, 
precipitation,  wind  movement,  and  sunshine  at  the  garden  of  the  Royal  Horti- 
cultural Society,  Wisley,  during  each  month  of  the  year,  are  summarized  in  notes 
and  diagrams. 

The  weather  of  1906  in  Switzerland,  R.  Billwiller  {Schwei:;.  Ztschr. 
Forstir..  58  {1901),  Xos.  2,  pp.  -'f6-5Ji;  3,  pp.  85-88). — Monthly  and  annual  sum- 
maries of  ob.servations  on  temperature,  precipitation,  sunshine,  etc.,  are  given 
for  various  places  in  Switzerland,  and  the  general  character  of  the  weather  of 
the  year  is  discussed. 

The  unreliability  of  weather  forecasts  {Himmel  u.  Erde,  19  {1901),  No.  8, 
pp.  311-380). — This  is  a  critical  review  of  an  article  by  H.  J.  Klein,  and  tends 
to  show  that  Klein's  conclusions  regarding  the  unreliability  of  the  government 
weather  forecasts  in  Germany  are  not  well  founded.  The  author's  analysis  of 
these  foi'ecasts  during  4  months  leads  to  the  conclusion  that  only  10  per  cent 
of  tluMu  were  l)ad  and  oTily  one  entirely  wrong. 

The  end  of  weather  shooting,  J.  M.  Pernter  {Met.  Ztschr.,  2-',  {1907),  No.  3, 
/>/*.  91-102:  Vvischaii.  11  (1901),  No.  29.  pp.  .512-51-'i). — From  the  author's  own 
experiments  at  Windisch-Feistritz  and  those  at  Castelfrauco  in  Italy,  and  else- 
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where,  the  conclusion  is  reached  that  the  inefficiency  of  this  method  of  protec- 
tion against  hail  is  clearly  demonstrated. 

Meteorology  in  its  relation  to  horticulture,  R.  H.  Curtis  {Jour.  lioi/.  Hort. 
aS'oc,  [Loiidoyi],  S2  (1907),  pp.  inj,-112,  fifi^.  .?). — This  is  a  general  discussion  of 
the  meterological  elements  which  are  of  most  direct  interest  to  horticulturists 
and  the  means  of  determining  and  interpreting  them. 

Report  on  the  phenological  observations  for  1906,  E.  Mawley  (Quart.  Jour. 
Roy.  Met.  Soc.  [London],  33  (1907),  No.  1J,2,  pp.  139-163,  pi  1).—As  usual  in 
these  reports  the  leading  climatic  and  phenological  characteristics  of  the  dif- 
ferent seasons  of  the  year  are  described  and  the  seasonal  growth  of  13  selected 
plants  in  different  parts  of  England,  Ireland,  and  Scotland  are  platted.  The 
data  used  were  furnished  by  a  large  number  of  observers  throughout  the  United 
Kingdom. 

The  psycho-physical  aspect  of  climate,  F.  Peaese  (Jour.  Trop.  Med.  and 
Hyg.  [London].  10  {1907),  Xo.  1',.  pp.  2-'i2,  2'i3). — Weekly  averages  for  24  years 
of  pressure,  temperature,  humidity,  and  rainfall  at  Calcutta  are  correlated  with 
the  physical  sensations  which  the  different  types  of  weather  produce. 

A  contribution  to  the  climatology  of  the  Canary  Islands,  O.  Burchard 
{Met.  Ztschr.,  2'i  (1907).  Xo.  2,  pp.  6.',-7',.  fig.  i).— The  leading  climatic  condi- 
tions are  described  with  a  summary  of  the  principal  meteorological  data  involved. 

Climate  of  the  wheat  area  of  Central  Canada  (Quart.  Jour.  Roy.  Met.  Soc. 
[London],  33  (1907).  Xo.  IJfl,  p.  ■')'>). — Tliis  is  an  abstract  of  a  paper  by  L.  W. 
Lyde  presented  at  the  York  meeting  of  the  British  Association.  It  is  explained 
in  general  that  this  area  has  a  typical  continental  climate  modified  by  latitude 
and  lalves,  a  long  summer  day,  slow  rotation  of  earth,  and  chinook  winds. 
Spring  is  sudden  and  short ;  summer  is  the  rainy  season,  beginning  with  mid- 
May  rains  and  ceasing  with  mid-August  dry  spell ;  autumn  is  a  dry  season ;  the 
winters  are  long  and  cold,  but  the  colA.  is  not  sufficiently  intense  to  affect  the 
north  limit  of  wheat  in  summer,  although  guaranteeing  a  cleansing  of  the 
plowed  lands. 

The  climate  of  Peru,  J.  Hann  (2Iet.  Ztschr.,  2',  (1907),  Xo.  6,  pp.  270-279).— 
The  climatological  conditions  of  Peru  are  summarized  mainly  on  the  basis  of  the 
observations  by  Bailey  (E.  S.  R..  18.  p.  ()13)  and  I'ickering. 

The  average  duration  of  frosts  on  the  earth,  O.  Dorscheid  (Met.  Ztschr., 
2-',  (1907),  Xos.  1,  lip.  11-21,,  fig.  1;  2,  pp.  -'i9-6.',,  pi.  i).— Data  bearing  on  this 
subject  from  all  parts  of  the  world  are  summarized  and  discussed.  A  l)ibli- 
ography  of  55  references  is  also  given. 

On  the  soot  and  smoke  nuisance,  M.  Dennstedt  and  F.  IIassler  (Chem. 
Ztg.,  31  (1907),  Xo.  J,3,  pp.  5.50,  551;  abs.  in  Chem.  ZentbL,  1907,  II,  Xo.  2,  p. 
J71f). — Analyses  of  10  samples  of  hai'd-coal  soot  showed  an  average  of  12.9  per 
cent  of  ammonium  sulphate,  the  amount  var.^'ing  from  1.9  per  cent  to  20.2  per 
cent.  The  authors  attribute  the  injurious  effect  of  smoke  and  fumes  mainly 
to  the  presence  of  free  sulphuric  acid. 

Water  resources  of  Georgia,  B.  M.  and  M.  R.  Hall  (U.  S.  Geol.  Survey, 
Water-Supply  and  Irrig.  Paper  Xo.  197,  pp.  342,  pi.  1). — "It  is  the  purpose  of 
this  publication  to  present  in  a  single  volume  the  large  amount  of  data  relating 
to  the  flow  and  power  of  Georgia  streams  resulting  from  the  work  of  the  water 
resources  branch  of  the  United  Stales  Geological  Survey,  which  was  begun  in 
the  year  1895.  These  data  consist  essentially  of  gage  heights  and  discharge 
measurements  that  can  be  used  to  show  the  continuous  daily  flow  of  the  streams, 
and  of  certain  river  profiles,  in  the  form  of  tabulated  elevations  of  water  sur- 
face at  points  along  the  river,  that  can  be  used  to  estimate  the  available  fall  at 
any  place.     The  amount  of  water  flowing  in  the  stream  and  the  fall  which  can 
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be  used  will  determine  the  amount  of  power  which  can  be  developed.     A  quick 

Flow  in  sec.  ft.  X  fall  in  feet 
formula  to  use  is  as  follows :  Yi :=:  net  horsepower  on 

water  wheel,  realizing  SO  per  cent  of  the  theoretical  power." 

Water  resources  of  the  Kennebec  River  basin,  Maine;  quality  of  Kennebec 
River  water,  H.  K.  Barrows  and  G.  C.  Whipple  ( U.  S.  Geol.  Survey,  Water- 
SuppUl  oiii  Irrig.  Paper  ^o.  198,  pp.  F/+  235,  pis.  7,  figs.  17). — "A  large  amount 
of  information  of  value  in  the  study  of  this  drainage  basin  has  been  gathered 
at  various  times,  but  much  of  it  is  scattered  through  various  manuscripts  and 
reports  and  is  not  readily  accessible.  This  paper  has  been  prepared  in  response 
to  the  constant  demand  for  this  information  from  both  engineers  and  the  public. 
Especial  attention  has  been  given  to  the  subject  of  water  storage,  as  this  is  of 
the  utmost  importance  to  present  and  future  users  of  the  water  and  the  natural 
opportunities  for  regulating  and  improving  flow  in  this  basin  are  exceptionally 
good."  The  investigations  reported  were  made  in  1904  to  1906  in  cooperation 
with  the  Maine  State  Survey  Commission. 

Surface  water  supply  of  New  England,  1906,  H.  K.  Barrows  et  al.  (U.  8. 
Geol.  Siirrei/.  Water-Supplij  (i)i(l  Irrig.  Paper  Xo.  201,  pp.  120,  pis.  5,  figs.  2). — 
The  observations  reported  in  this  bulletin  are  similar  to  those  previously  pub- 
lished as  reports  on  the  progress  of  stream  measurements.  The  methods  em- 
ployed in  making  the  measurements  are  briefly  explained  and  records  of  stream 
flow  in  the  principal  drainage  areas  of  New  England  are  given. 

Occurrence  and  use  of  artesian  and  other  underground  water,  E.  H.  Sel- 
lards  (Florida  Sta.  Bid.  N9,  pp.  8-')-113,  map  1). — This  is  a  preliminary  report 
on  the  water  resources  of  Florida  based  upon  investigations  made  in  connection 
with  the  U.  S.  Geological  Survey  and  also  independently  by  the  Florida  Station. 
\  general  account  of  the  water  supj)ly  is  given  and  its  usefulness  for  agricultural 
and  other  purposes  is  indicated. 

The  results  show  that  Florida  is  abundantly  supplied  with  water  and  that 
underground  water  of  good  quality  is  available  for  irrigating  purposes  in  all 
j)arts  of  the  State.  Surface  water  occurs  at  varying  depths  in  limited  quantity, 
but  artesian  water  occurs  in  abundant  supply  at  greater  depths.  Flowing  arte- 
sian wells  occur  along  the  coast  and  at  very  low  inland  elevations.  The  surface 
water  is  in  imminent  danger  of  contamination  and  ground  water  in  limestone 
is  also  in  more  or  less  danger  of  contamination  from  natural  sinks  and  from 
sewage  wells.  The  undei'ground  waters  carry  considerable  amounts  of  mineral 
matter  in  solution,  but  not  enough  to  impair  their  usefulness  for  agricultural 
l)nrposes. 

Underground  water  in  Sanpete  and  central  Sevier  valleys,  Utah,  G.  B. 
RiciiARDsox  (['.  aS'.  GcoJ.  Survey,  Water-Supply  and  Irrig.  Paper  No.  199,  pp. 
6S-\-yi,  pis.  6,  figs.  5). — This  paper  reports  and  discusses  the  results  of  observa- 
tions on  the  soui'ce.  distribution,  i-ecovery,  and  quality  of  the  imdergrouud 
waters  of  these  valleys.  The  data  secured  indicate  that  there  is  a  considerable 
supply  of  underground  water  awaiting  development  in  the  valleys. 

The  composition  of  the  waters  varies  with  the  geology  of  the  watershed. 
The  waters  of  wells  of  the  uplands  are  similar  in  composition  to  that  of  the 
mountain  streams  of  the  same  locality,  but  that  from  shallow  wells  in  the  low- 
lands, especially  in  irrigated  districts,  usually  contains  a  large  amount  of  dis- 
solved salts.  "  The  natural  conditions  are  generally  favorable  for  obtaining  good 
water  for  domestic  purposes,  but  the  connnunities  give  little  heed  to  the  sanitary 
character  of  the  water,  and  as  a  result  epidemics  of  typhoid  fever  of  greater 
or  less  violence  are  not  uncommon." 
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The  detection  of  pollution  in  underground  waters,  and  methods  of  trac- 
ing the  source  thereof,  J.  C.  Thresh  (Eiu/iii.  Xeics,  58  {1901),  A'o.  5,  pp.  109, 
110). — This  is  an  abstract  of  a  paper  read  before  the  British  Association  of 
Waterworks  Engineers,  which  describes  the  use  of  sodium  chlorid,  ammonium 
chlorid.  and  fluorescin  in  tracing  the  source  of  pollution  in  wells. 

The  purification  of  sewage  by  peat  filters,  H.  Pottevin  (Coinpt.  Rend,  xicad. 
Set.  [Paris]  lU  {1901),  'No.  IJ,,  pp.  768-77r^).— Experiments  similar  to  those  of 
Milntz  and  Lalne  (E.  S.  R.,  18,  p.  1023)  are  reported. 

In  these  experiments  two  earthenware  cylinders  0.85  meter  deep  were  used  as 
the  septic  tanks  from  which  the  sewage  was  siphoned  off  every  24  hours  upon  a 
filter  bed  consisting  of  alternate  layers  of  peat  and  chalk.  Notwithstanding  the 
fact  that  the  experiments  were  made  during  the  winter  at  temperatures  which 
were  not  the  most  favorable  for  purification,  the  organic  and  ammoniacal  nitro- 
gen was  completely  oxidized  in  the  case  of  sewage  containing  as  much  as  200  mg. 
of  nitrogen  per  liter.  The  whole  of  the  ammoniacal  and  organic  nitrogen  was 
not  recovered  in  form  of  nitric  nitrogen,  but  apparently  a  certain  variable 
amount  was  lost  in  form  of  free  nitrogen. 

SOILS— FEKTILIZERS. 

The  genesis  of  soils  and  the  principles  of  a  genetic  soil  classification,  P. 
KossovicH  {ZJiin:  Opiiitn.  Afjroii.  [Ritss.  Join:  E.rpt.  Lundii:.],  1  {190G),  No.  4, 
pp.  Jfl8-501). — According  to  the  author,  the  peculiarities  and  the  character  of 
those  physico-chemical  processes  by  which  the  soils  were  formed  must  be  taken 
as  a  foundation  for  a  genetic  classification  of  soils.  The  soil  solution  is  the 
medium  in  which  these  processes  take  place  and,  on  the  one  hand,  is  determined 
by  these  processes  and.  on  the  other,  influences  their  character  by  its  composi- 
tion ;  hence  it  follows  that  the  nature  of  the  soil  solution  must  in  the  main  deter- 
mine the  peculiarities  and  properties  of  the  soils.  The  primary  difference  in  the 
soil  solutions  which  consist  mainly  of  electrolytes  is  shown  in  the  reaction  of 
the  solution  which  may  be  alkaline,  neutral,  or  acid. 

Since  a  neutral  reaction  can  not  long  be  maintained  in  a  soil  solution  there 
exist  only  2  main  types  of  soil  solution — alkaline  and  acid — and  consequently 
also  only  2  groups  of  soils.  The  alkaline  soil  formation  which  takes  place 
under  the  influence  of  alkali  salts  of  weak  acids  (carbon  dioxid  and  silica)  is 
characterized  by  the  accumulation  of  bases,  mainly  sesquioxids,  and  the  leaching 
out  of  silicic  acid.  The  acid  type  of  weathering  proceeds  mainly  under  the 
influence  of  humic  acids  and  is  accompanied  by  an  accumulation  of  silica  and 
the  washing  out  of  the  bases.  In  the  group  of  soils  formed  through  alkaline 
weathering  belong  those  of  the  deserts  and  steppes  (chernozem),  in  which 
strong  bases  such  as  soda,  potash,  lime,  and  magnesia  are  present  in  quantities 
suflicient  to  produce  an  alkaline  reaction  in  the  soil  solution.  The  group  of 
soils  of  the  acid  type  of  weathering  consists  of  the  gray  forest  soils  and  the 
podzols  which  do  not  contain  a  sufficient  amount  of  lime  and  magnesia  to  neu- 
tralize the  humic  acids.  The  eluvial  soils  may  be  distributed  between  these  2 
types  or  may  represent  intermediate  or  transition  forms. — p.  fireman. 

Soil  solutions:  Their  role  in  soil  formation,  methods  of  their  examination, 
and  their  significance  for  the  characterization  of  soil  types,  S.  A.  Zakhaeov 
{Zhtir.  Opuitn.  Agron.  {Russ.  Jour.  Expt.  Laiidic],  1  {1906),  No.  J,,  pp.  3S8-.ill, 
figs.  7). — On  the  basis  of  a  comprehensive  survey  of  the  literature  and  extended 
experiments  with  soils  of  various  types,  the  author  arrives  at  the  following 
general  conclusions :  The  soil  extracts  and,  consequently,  the  soil  solutions  of 
the  various  soil  types  differ  from  one  another  in  color,  reaction,  total  content  of 
soluble  substances,  and  the  ratio  of  the  mineral  and  organic  portions.     Further- 
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more,   the  distribution   of  the   soluble   constituents    is   unlike   in   the   different 
horizons  as  we  go  down  in  the  soil. — p.  fireman. 

Variability  of  the  concentration  of  the  soil  solution  and  of  the  content 
of  the  soil  of  easily  soluble  compounds  in  dependence  on  external  conditions, 
K.  K.  (tEdroitz  (Zlitir.  Opiiifii.  Aiiioii.  [Russ.  Jour.  E.rpt.  Landw.],  7  (lOOG), 
\o.  .7,  pp.  5.21-561). — On  the  basis  >  of  theoretical  considerations  the  author 
arrives  at  the  conclusion  that  the  total  concentration  of  the  soil  solution  and 
the  concentration  of  individual  compounds  therein  have  no  constant  values,  but 
undergo  rapid  changes.  This  conclusion  he  corroborates  by  a  survey  of  the 
literature  and  by  his  own  experiments.  lie  finds  the  fluctuations  even  during 
short  periods  of  time  so  great  that  it  is  impossible  to  consider  the  results 
obtained  by  the  estimation  in  a  soil  sample  of  the  water-soluble  compounds  and 
of  the  phosphoric  acid  soluble  in  acetic  and  citric  acids  at  a  given  moment  as 
indicative  of  the  character  of  the  soil.^p.  fireman. 

Investigations  on  weathering  processes,  K.  D.  Glinka  (Pochvovyechjenie 
[PedoIo(/ie],  6  {190J,),  pp.  293-322;  7  {1905),  pp.  35-62;  abs.  in  Zhur.  Opaitn. 
Agron.  [Russ.  Jour.  Expt.  Landic],  7  {1906),  No.  6,  p.  677).— By  a  careful 
study  of  the  weathering  processes  the  author  aims  to  clear  up  in  detail  the 
course  of  decomposition  mainly  of  the  aluminum  silicates  under  various  }iatural 
conditions,  and  to  determine  the  character  of  the  decomposition  of  these  silicates 
when  transformed  into  chernozem,  laterite,  red  earth,  podzol,  brown  laminated- 
columnar  clay.  etc. — p.  fireman. 

Humus-carbonate  soils,  and  their  transition  into  podzols  (Bleisand),  A.  F. 
Lebedev  {Zhur.  Ojmitn.  Agron.  [Riiss.  Jour.  Expt.  Lmuhv.],  7  {1906),  No.  5,  pp. 
571-592). — The  author  distinguishes,  first,  a  type  of  soils  rich  in  humus,  calcium 
carbonate,  and  other  calcium  salts  (huniic  salts),  in  the  upper  horizon,  but  poor 
in  sesquioxids  and  magnesia.  The  accumulation  of  silica  in  the  upper  horizon 
is  also  characteristic.  Second,  a  type  of  transition  of  the  humus-carbonate 
soils  to  the  podzols,  which  is  characterized  by  a  complete  leaching  out  of  cal- 
cium carbonate,  small  humus  content,  an  impoverishment  in  sesquioxids,  alka- 
line earths,  and  alkalis,  and  an  enrichment  in  silica.  Considerable  quantities 
of  sesciuioxids,  alkaline  earths,  and  alkalis  are.  however,  found  in  the  second 
horizon  which  forms  the  transition  to  the  parent  rock. — p.  fireman. 

The  geological-agronomic  charting  of  the  North  German  flat  lands,  F. 
Wahnschaffe  {Deut.  Eandw.  Presse,  SJ^  {1907),  No.  4S,  pp.  399,  1,00).— The 
agricultural  features  of  the  surveys  which  have  been  made  by  the  Royal  Prus- 
sian Geological  Institute  since  1873  are  described.  The  charts  prepared  from 
these  surveys  show  properties  of  the  soil  and  the  nature  of  the  subsoil  so  far 
as  it  bears  upon  the  question  of  the  cultivation  of  the  soil. 

Soils  from  the  Mattagami  region  of  Canada,  A.  Henderson  {Rpt.  [Ontario] 
Bur.  Mines,  15  {1906).  pt.  1.  pp.  151-155,  fl(j.  2). — Chemical  analyses  of  10 
samples,  and  physical  analyses  of  24  samples  of  soil  from  this  region  are 
briefly  reported.  Somewhat  less  than  half  of  its  soils  were  clays  and  heavy 
clays.  The  percentage  of  phosphoric  acid  was  very  uniform,  while  that  of 
potash  varied  with  the  amount  of  aluminum  present,  and  the  nitrogen  content 
was  very  variable.  The  results  in  general  indicate  that  all  of  the  soils  would 
be  comparatively  easy  of  cultivation  and  show  that  they  contain  a  sufficient 
quantity  of  fertilizing  constituents  to  render  them  quite  fertile. 

The  story  of  the  soil,  II.  S.  Williams  {Appleton's,  9  {1907),  No.  6,  pp.  72.',- 
733). — A  popular  article. 

The  maintenance  of  fertility,  C.  E.  Tiiorne  {Ohio  Htu.  Bui.  182,  pp.  131-19/,, 
pis.  5,  fiijti.  7). — This  bulletin  brings  up  to  date  the  account  of  the  investigations 
on  maintenance  of  soil  fertility  which  were  last  fully  reported  on  in  Bulletin  110 
of  the  station  (E.  S.  R.,  12,  p.  127). 
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"As  at  present  organized,  this  work  is  being  conducted  at  the  experiment  sta- 
tion, in  Wayne  County,  where  botli  field  and  laboratory  investigations  are  in 
progress,  and  at  the  station's  thi'ee  test  farms,  viz,  at  Strongsville,  Cuyahoga 
County ;  at  Germantown,  Montgomery  County,  and  at  Carpenter,  Meigs  County. 
The  worli  on  the  farm  of  the  State  University  was  discontinued  in  1900 ;  that  at 
East  Liverpool  in  1901,  and  that  at  Neapolis,  Fulton  County,  in  1902." 

The  general  plan  of  the  experiments  has  been  given  in  the  abstracts  of  the  pre- 
vious reports  referred  to. 

Summarizing  briefly  the  more  important  results  which  have  been  obtained  up 
to  the  present  time,  covering  the  13  years,  1894  to  1906,  inclusive,  it  was  ob- 
served that  in  22  of  the  24  separate  comparisons  the  complete  fertilizer  produced 
the  largest  total  increase.  In  16  of  the  24  tests  the  combination  of  phosphorus 
and  nitrogen  stood  second  in  amount  of  increase  produced.  Of  the  8  exceptions 
in  this  case  5  were  with  crops  occupying  first  place  in  the  rotation  crops — corn, 
tobacco,  and  potatoes — grown  on  sod  land.  "  In  14  cases  the  combination  of 
phosphorus  and  potassium  occupies  the  third  rank.  In  2  cases  it  stands  first,  4 
cases  second,  and  fourth  in  3  cases  and  fifth  in  1  crop.  The  fourth  and 
fifth  places  are  nearly  evenly  divided  between  the  plat  receiving  phosphorus 
alone  and  that  receiving  potassium  and  nitrogen,  so  far  as  relative  rank  is 
concerned.  .  .  . 

"  It  is  therefore  evident  that  in  all  these  tests,  made  upon  soils  widely  dif- 
ferent in  origin,  location,  and  previous  history,  and  under  varying  systems  of 
cropping,  from  a  5-year  rotation  on  an  exhausted  soil  with  but  one  clover  crop  in 
each  period  and  that  usually  a  very  poor  one,  to  a  3-year  rotation  on  rich  land 
on  which  good  crops  of  clover  were  grown  every  third  season,  it  has  been  the 
complete  fertilizer,  carrying  nitrogen  as  well  as  phosphorus  and  potassium, 
which  has  produced  the  largest  increase  of  crop.  The  clover  crop  alone,  there- 
fore, even  under  the  most  favorable  natural  conditions,  and  when  abundantly 
supplied  with  phosphorus  and  potassium,  has  not  supplied  sufiicient  nitrogen  to 
maintain  the  maximum  production  of  which  the  succeeding  crops  are  capable. 

"  It  does  not  follow,  however,  that  clover  growing  should  be  dispensed  with, 
or  that  the  purchase  of  fertilizer  nitrogen  is  recommended.  On  the  contrary, 
these  experiments  have  shown  that  the  increased  gain  resulting  from  the  addi- 
tion of  nitrogen  to  the  fertilizer  is  frequently  insufticient  to  justify  the  pur- 
chase of  nitrogenous  fertilizers  at  the  present  market  rates,  hence  a  cheaper 
source  of  nitrogen  must  be  found  than  nitrate  of  soda  or  the  still  more  expensive 
'  ammonia  '  of  the  fertilizer  sack,  before  we  can  profitably  reach  the  maximum 
production  of  our  crops. 

"  Fortunately,  such  a  source  lies  within  the  reach  of  every  farmer  in  the  form 
of  barnyard  manure." 

As  a  general  outcome  of  this  series  of  e.xi^eriments  the  author  considers  the 
following  points  of  fundamental  importance  in  determining  the  fertilizer  re- 
quirements of  a  given  crop  : 

"(1)   The  geological  history  of  the  soil  upon  which  the  crop  is  to  be  grown. 

"(2)  The  system  of  cropping  which  is  being  followed  and  the  place  in  that 
system  of  that  particular  crop. 

"(3)  The  botanical  relations  of  the  crop  itself,  that  is,  whether  it  is  classed 
with  leguminous  or  nonleguminous  plants." 

A  soil  fertility  test,  G.  A.  Crosthwait  (Idaho  Sta.  Bui.  59,  pp.  16,  figs.  5). — 
This  bulletin  reports  the  results  of  greenhouse  tests  during  1906  in  4-gal.  earth- 
enware jars  of  typical  virgin  and  cultivated  Palouse  soils. 

In  the  fertilized  series  of  these  soils  nitrogen  was  supplied  in  the  form  of 
dried  blood,  15  gm.  per  jar;    phosphorus  as  steamed  bone  meal,  6  gm.  per  jar; 
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and  potash  as  muriate  of  potash,  3  gm.  per  jar.  Kubanka  durum  wheat  was 
the  crop  used  in  the  experiments. 

The  results  show  that  wherever  nitrogen  was  added,  whether  on  virgin  or 
cultivated  soil,  there  was  a  decided  increase  in  yield,  the  increase  being  more 
iiiarlced,  however,  on  the  cultivated  soil.  Phosphorus  produced  a  very  satis- 
factory Increase  on  both  virgin  and  cultivated  soils,  and  as  with  nitrogen,  the 
increase  was  greater  on  the  cultivated  than  on  the  virgin  soil.  Potash  in- 
creased the  yield  to  some  extent,  though  not  so  much  as  phosphorus.  Nitrogen 
and  phosphorus  combined  produced  a  greater  increase  than  would  be  expected 
from  their  effect  when  applied  alone.  It  is  suggested  that  this  was  due  "to 
tliemical  reaction  between  the  two  fertilizers  by  which  they  were  made  more 
readily  available."  No  considerable  benefit  resulted  from  combination  of  phos- 
phorus and  potash.  "  The  use  of  manure  gave  a  better  result  than  did  the  use 
of  either  phosphorus  or  potassium,  but  the  result  was  considerably  less  than 
when  nitrogen  was  added.  .  .  .  However,  the  manure  used  was  not  so  rich  in 
fertility  as  that  usually  used  in  such  experiments,  much  of  the  nitrogen  having 
no  doubt  escaped." 

The  results  in  general  show  that  the  greatest  need  of  these  soils  is  nitrogen, 
and  that  this  need  increases  under  cultivation.  It  is  suggested  that  the  most 
economical  method  of  supplying  this  need  is  by  the  culture  of  leguminous  crops. 
The  purchase  of  commercial  fertilizers  except  in  a  small  way  to  be  used  in 
testing  the  soil  is  not  at  present  reconnuended. 

A  study  of  Rhode  Island  soil  requirements  by  means  of  field  tests,  G.  B. 
Adams  {NIkxIc  Lshiiid  t^ta.  Bui.  121,  pp.  139-17')). — An  account  is  given  in  this 
bulletin  of  15  cooperative  experiments  conducted  during  the  season  of  100<i  on 
4  different  soil  types  of  Rhode  Island,  namely,  Gloucester  stony  loam,  Miami 
stony  loam,  Warwick  sandy  loam,  and  Alton  stony  loam,  to  determine  the 
fertilizer  requirements  of  the  soils  and  to  compare  the  results  obtained  in  field 
experiments  with  those  obtained  on  the  same  soils  by  the  wire-basket  method 
of  the  Bureau  of  Soils  of  this  Department  (see  below).  The  crops  grown  were 
purple-top  turnip  in  14  trials,  Swedish  turnip  in  7  trials,  and  spring  wheat  in 
12  trials. 

"  From  the  results  obtained  from  this  series  of  experiments,  conducted  for 
one  season,  there  appears  to  be  no  I'elation  between  the  soil  type  and  the  plant 
food  requirements  of  a  given  soil.  .  .  . 

"  Hydrated  lime  often  exerts  an  injurious  effect  upon  certain  crops,  when 
grown  upon  the  lighter  soils,  if  applied  immediately  before  the  seed  is  sown, 
even  though  the  soil  reddens  blue  litmus  paper.  This  caustic  action  upon  the 
roots  of  yoinig  plants  is,  however,  only  temporary,  as  shown  by  the  benefit  de- 
rived from  liming,  by  croi)s  the  seed  for  which  was  sown  a  few  weeks  after 
aii])lying  the  lime.  No  appreciable  difference  was  noted  in  the  benefit  derived 
from  an  application  of  the  same  quantity  of  calcium  oxid,  whether  in  the  form 
of  ground  limestone  or  in  hydrated  lime." 

Soil  tests  in  paraffined  wire  baskets  compared  with  tests  on  farms,  R.  L. 
llARTWKLL  and  C.  L.  Cook  (Rhode  Inland  ma.  Bui.  1.20,  pp.  109-138,  pis.  2).— 
This  is  a  report  on  cooperative  experiments  with  the  Bureau  of  Soils  of  this 
Department  in  which  soils  from  15  different  localities  in  Rhode  Island  were 
tested  with  wheat  by  the  wire-basket  method  of  the  Bureau  "  to  ascertain  the 
effects  of  lime,  of  a  complete  fertilizer  with  and  without  lime,  and  of  omitting 
I»otassium,  phosphorus,  or  nitrogen  from  the  complete  fertilizer  when  used  with 
lime,"  and  to  compare  the  results  obtained  by  this  method  with  those  obtained 
in  field  experiments  on  the  same  soils  in  place.     Some  of  the  soils  were  also 
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tested  by  similar  methods  in  8-in.  Wagner  pots,  in  which  the  wheat  was  grown 
for  a  much  longer  period  than  in  the  wire  baskets. 

"As  a  result  of  the  first  year's  experiments  with  the  baskets,  benefits  resulted 
from  liming,  both  with  and  without  the  fertilizer,  in  11  out  of  the  15  experi- 
ments. 

"  Nine  of  the  11  soils  which  were  benefited  by  liming  produced  by  the  basket 
method  larger  crops  when  lime  alone  was  used  than  when  the  complete  fertilizer 
was  added  without  lime ;  in  some  cases  the  fertilizer  gave  no  increase  at  all 
until  the  soil  had  been  limed.  This  does  not  show,  of  course,  that  it  is  more 
economical  to  add  lime  than  fertilizer;  for  the  best  crops  were  as  a  rule 
obtained  when  the  two  were  combined. 

"  The  practice  of  adding  ordinary  commercial  fertilizers  only  to  soils  pri- 
marily in  need  of  liming  is  of  doubtful  economy. 

"  Soil  tests  which  are  conducted  upon  land  to  which  lime  has  been  added  just 
before  planting  may  give  very  different  results  from  those  which  would  be 
obtained  after  the  lime  had  exerted  its  full  action  upon  the  soil. 

"  In  the  case  of  soils  with  which  the  effect  of  lime  in  liberating  plant-food 
ingredients  is  marked,  the  details  of  its  application  may  be  of  such  importance 
as  to  change  the  relative  deficiencies  of  potassium,  phosphorus,  and  nitrogen 
as  shown  in  the  following  paragraph. 

"  Three  soils  which  exhibited  a  lack  of  potassium  primarily,  by  the  first 
trials  in  the  baskets,  showed  by  subsequent  trials,  with  new  portions  of  the 
same  soils,  that  potassium  was  no  longer  the  element  which  was  principally 
deficient.  The  same  amounts  of  lime,  potassium,  phosphorus,  and  nitrogen 
were  added ;  the  difference  in  the  two  trials  being  in  the  temperature  at  which 
the  soil  and  the  added  materials  were  allowed  to  remain  before  planting. 

"  The  gain,  by  the  basket  method,  from  the  addition  of  muriate  of  potash 
was  greater  when  the  green  weights,  rather  than  the  amount  of  transpired 
water,  were  taken  as  a  criterion.  The  acid  phosphate  and  the  nitrogenous 
manures  did  not  exhibit  the  same  tendency. 

"  The  element  which  was  shown  by  the  basket  method  to  be  the  most  defi- 
cient one  in  the  case  of  a  given  soil  was  usually  found  prominently,  if  not  prin- 
cipally, deficient  by  the  field  test.  There  were,  however,  in  many  instances 
subordinate  though  quite  marked  deficiencies  in  the  field  which  were  not  indi- 
cated with  certainty  during  the  short  period  of  growth  of  the  wheat  in  the 
baskets." 

Soil  biology  in  its  relation  to  fertilization,  J.  L.  Hills  and  C.  H.  Jones 
{Vermont  Sta.  Bui.  130,  pp.  213-290). — This  article  attempts  to  present  in  "as 
readable  and  popular  a  manner  as  possible  without  the  sacrifice  of  essential 
accuracy  of  statement  .  .  .  what  is  conceived  to  be  the  present  understanding 
of  soil  biology  as  it  relates  to  fertilization  and  particularly  to  the  soil  nitrogen 
content." 

The  article  treats  of  the  nature  and  classification  of  micro-organisms  in  gen- 
eral, the  propagation  and  environment  of  bacteria,  soil  bacteria  affecting  min- 
eral ingredients  and  soil  bacteria  affecting  organic  ingredients,  the  nitrogen 
cycle,  nonbacterial  nitrogen  losses,  and  the  balance  of  nitrogen  gains  and 
losses. 

It  also  contains  a  glossary  of  technical  terms  used  and  a  partial  list  of 
publications  consulted  in  the  preparation  of  the  article. 

The  feeding  of  plants  by  the  free  living  nitrogen-fixing  bacteria  of  the 
soil,  A.  Koch  (Mitt.  Deut.  Laudn:  OeselL,  22  (1907),  Xo.  12.  pp.  117-121.  fi(js. 
2). — This  article  summarizes  briefly  the  results  of  a  continuation  of  investiga- 
tions on  this  subject  (E.  S.  R.,  IS,  p.  IG),  discussing  the  results  moi"e  particu- 
larly in  their  practical  bearings. 
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When  sugar  was  added  in  varying  amounts  (20  to  SO  gin.  per  kilogram  of 
soli)  it  was  found  that  the  hirgest  fixation  of  nitrogen  per  gram  of  sugar 
occurred  in  tlie  soil  to  which  sugar  was  added  at  the  20  gm.  rate,  the  amount 
of  fixation  heing  on  an  average  10  mg.  of  nitrogen  to  each  gram  of  sugar  added. 
Practically  the  same  rate  of  fixation  was  shown  by  pure  cultures  of  Azotobacter. 
When  the  amounts  of  sugar  were  increased  to  40,  60,  and  80  gm.  per  kilogram 
of  soil  thei'e  was  an  absolute  increase  in  fixation,  but  a  steady  decrease  per 
grain  of  sugar.  Beyond  SO  gm.  there  was  a  rapid  absolute  decrease.  Frac- 
tional weekly  applications  of  sugar  of  2  gra.  each  for  8  weeks  gave  aljout  the 
same  fixation  as  20  gm.  in  one  application.  With  2  gm.  of  sugar  in  IS  weekly 
applications  thei'e  was  a  decided  decline  in  fixation,  and  the  same  was  true  in 
case  of  repeated  applications  of  somewhat  stronger  sugar  solutions.  When, 
however,  18  separate  applications  of  20  gm.  each  of  sugar  were  made  there  was 
a  large  absolute  increase  in  fixation  of  nitrogen,  amounting  to  0.8  gm.  per  kilo- 
gram of  soil. 

There  \a  as  a  distinct  loss  of  nitrogen  when  sugar  was  applied  in  March  while 
the  temperature  of  the  soil  out  of  doors  was  still  low.  Active  fixation  set  up, 
h()^^•ever,  when  the  soil  was  brought  into  a  warm  room. 

The  application  of  lime  not  only  did  not  increase  fixation  of  nitrogen,  but  in 
some  cases  actually  lowered  it.  The  injurious  effect  of  potassium  salts,  espe- 
cially the  chlorid,  was  quite  pronoiuiced.  On  the  other  hand,  applications  of 
phosphoric  acid  very  greatly  promoted  fixation.  Carbon  bisulphid  did  not 
increase  fixation,  and  in  many  cases  reduced  it  somewhat.  Fixation  was  decid- 
edly increased  by  applications  of  iron  sulphate. 

In  pot  experiments  with  applications  of  molasses  as  a  cheap  source  of  car- 
bonaceous food  for  the  nitrogen-fixing  bacteria  there  was  a  decided  loss  of  nitro- 
gen, thought  to  be  due  to  the  fact  that  the  molasses  contained  nitrogen  com- 
pounds which  were  easily  decomposed  by  the  organisms  which  fed  upon  this 
nitrogen  rather  than  upon  the  free  nitrogen  of  the  air.  Organic  matter  of  veg- 
etable origin  was  not  found  in  these  experiments  to  be  a  good  source  of  carbona- 
ceous food  for  the  nitrogen-fixing  organisms. 

In  i)ot  experiments  with  biickwheat,  oats,  and  other  croi)S  there  was  a  decided 
decrease  in  yield  the  first  year  when  the  sugar  was  applied  in  March  in  the 
open.  The  following  year,  however,  there  was  an  increased  fixation  of  nitro- 
gen and  a  marked  improvement  in  growth  and  yield  of  crop  on  the  soil  to  which 
sugar  had  been  applied  the  jirevious  fall,  indicating  that  the  nitrogenous  matter 
elaborated  by  the  nitrogen-fixing  organisms  is  readily  assimilated  by  higher 
plants,  and  that  there  was  a  close  and  direct  correlation  between  fixation  of 
nitrogen,  nitrification,  and  increase  of  yield. 

Soil  inoculation  by  means  of  pure  cultures,  J.  Vandebghem  (BoL  Min. 
Fomrnio  [Peru],  Jf  (1906),  No.  12,  pp.  9-12). — Inoculation  experiments  with 
alfalfa  are  briefly  reported.  Inoculation  was  ineffective  on  soil  which  had  pre- 
viously grown  a  leguminous  crop. 

On  the  action  of  the  micro-organisms  in  rendering  the  potash  of  leucite 
in  soils  available  to  higher  plants,  vS.  de  Grazia  and  G.  Camiola  {iitaz.  Sper. 
Afir.  Hal.,  .i9  {19(iG),  No.  9,  pp.  829-8/fO ;  abs.  in  Chem.  Zentbl,  1907,  I.  No.  19, 
p.  I.',')!;  Jour.  Chem.  Soc.  [London],  92  (1907),  No.  538,  II,  p.  6^1).— In  investi- 
gations on  leucite,  similar  to  those  on  insoluble  phosphates  already  referred  to 
(E.  S.  R.,  18,  p.  920),  it  was  found  that  the  amount  of  potash  in  the  soil  solu- 
tion was  greater  when  micro-organisms  were  present  than  when  they  were 
absent.  It  is  suggested  that  the  organisms  absorlied  and  assimilated  the  potash 
and  so  made  it  more  readily  available  for  higher  plants. 

Experiments  on  the  lasting  effect  of  green  manure  nitrogen  on  light, 
sandy  soils,  C.  von  Seelhobst  {Mitt.  Dent.  Landtc.  Qesell,  22  {1907),  No.  IJ,, 
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lH).  139-lJiJi). — From  the  results  of  experiments  made  in  large  casks,  hi  1900. 
the  conclusion  is  drawn  that  green  manures  turned  under  in  October  on  light, 
sandy  soils  decompose  so  rapidly  that  during  the  course  of  a  mild  wet  winter 
half  of  the  nitrogen  has  been  removed  in  the  drainage  water  by  February  and 
March.  It  is  therefore  recommended  that  green  manures  should  not  be  turned 
luider  on  such  soils  very  far  in  advance  of  the  planting  of  the  cr.op. 

Modern  methods   of  promoting  the  rational  fertilization  of  farm   crops, 

E.  Wein  (JaJirh.  Dcitl.  JAnidir.  (Icurlh.  .'i  iUlOl).  \o.  1.  pp.  26-.'//). — A  general 
discussion  of  this  subject. 

Fertilizers,  D.  W.  May  (Porto  Rico  >S7a.  Ciic.  tl.  Eiif/Ii.sh.  uiid  t^panish  eds., 
pp.  16). — The  general  principles  underlying  the  use  of  natural  manures  and 
commercial  fertilizers  with  special  reference  to  Porto  Rican  conditions  are 
explained,  with  more  specific  directions  regarding  the  use  of  fertilizers  on 
cotton,  tobacco,  sugar  cane,  citrus  fruits,  and  pineapples. 

Fertilizer  experiments  on  peat  soils  continued  for  16  years,  H.  von 
Feilitzen  iSvenxka  Mosskiiltiirfdr.  Tidskr..  21  (1907),  No.  2.  BUaga,  pp.  199, 
212). — The  experiments  have  been  conducted  at  Tobo,  Sweden,  since  1891,  on  a 
marsh  soil  (starrtorf)  with  clay  subsoil,  the  former  containing  3.41  to  4.75  per 
cent  lime,  2.23  to  2.8G  per  cent  nitrogen,  O.OH  per  cent  potash,  and  0.07  per  cent 
phosphoric  acid  (in  extract).  The  fertilizers  applied  during  the  series  were 
mostly  Thomas  slag  in  varying  amounts,  with  potash  and  nitrate.  The  results 
show  the  beneficial  effect  of  an  annual  fertilization  with  both  phosphoric  acid 
and  potash  on  the  yield  and  quality  of  the  hay  crop  for  meadows  (m  good  and 
well-cared-for  peat  land,  and  that  the  land  can  be  kept  in  grass  for  a  long  series 
of  years  b.v  this  system.  The  trials  also  furnish  evidence  that  a  liberal  ferti- 
lization of  phosphoric  acid  and  potash  pays  especiall.v  well  on  account  of  the 
after-effect  which  can  be  observed  from  the  same  for  many  .vears  afterwards. — 

F.  W.    WOLL. 

Fertilizer  experiments  with  nitro^n  in  different  forms  and  amounts, 
Clausen  (Dent.  Landic.  Prcssc.  3-i  (1901),  No.  30.  pp.  2^8.  2Ji9,  fjg.  i).— Com- 
parisons of  nitrate  of  soda  and  sulphate  of  ammonia  on  moor,  sand,  and  loam 
soils  are  reported. 

The  effect  of  ammoniacal  and  nitric  nitrogen  on  the  development  of  corn, 
M.  SoAVE  (Ann.  R.  Accad.  Agr.  Torino,  .',8  (1906)  ;  at>s.  in  Hta;:.  Hper.  Agr.  Ital, 
39  (1906),  Nos.  10-12,  pp.  1100-110.')). — Experiments  in  nutritive  solutions  and 
in  soils  are  reported  which  confirm  the  general  belief  that  ammoniacal  nitrogen 
must  be  first  transformed  into  nitric  nitrogen  before  it  can  be  assimilated  by  the 
maize  plant. 

Studies  on  the  value  of  calcium  cyanamid  as  a  nitrogenous  fertilizer,  A. 
MuNTZ  f;nd  P.  Nottin  (Ann.  Inst.  Nat.  Agron.,  2.  ser.,  6  (1907),  No.  1,  pp.  lJi5- 
183). — After  a  brief  review  of  the  more  important  literature  relating  to  the 
preparation  and  use  of  calcium  cyanamid,  the  authors  report  the  results  of  their 
own  laboratory  and  culture  experiments  with  this  material. 

The  use  of  the  Kjeldahl  method  for  determining  the  nitrogen  in  calcium  c.van- 
amid  is  recommended,  complete  reduction  being  brought  about  in  one-half 
hour.  Comparative  tests  of  the  rate  of  nitrification,  by  the  Muntz  and  Girard 
method,  showed  that  the  amount  of  nitrogen  nitrified  in  5  months  was  in  the 
case  of  ammonium  sulphate  100  per  cent,  calcium  cyanamid  88  per  cent,  dried 
blood  G6  per  cent,  and  roasted  leather  26  per  cent.  The  low  rate  of  nitrifica- 
tion was  due  to  the  fact  that  the  application  of  the  cyanamid  in  the  amounts 
used  in  these  experiments  (10  and  20  times  that  used  in  practice)  retarded  nitri- 
fication and  even  resulted  in  denitrification  at  the  beginning.  When  applied  in 
normal  amounts  or  in  large  amounts  fractionally  nitrification  was  apparently 
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not  intertVred  with  iind  wms  i)ractically  as  active  as  in  the  ease  of  anmionium 
sulphate. 

The  experiments  indicated  that  tlie  retarding  effect  of  calcium  cyanamid  on 
nitrification  is  not  due  (or  only  in  minor  degree)  to  the  caustic  lime  present, 
hut  to  the  cyanamid  itself.  Ii  was  also  ohserved  that  larger  applications  of 
the  cyanamid  could  he  used  on  soils  rich  in  humus  without  retarding  nitrifica- 
tion than  on  those  poor  in  humus. 

A  sample  of  cyanamid  kept  exposed  to  the  air  from  Xovemher  21  to  .Tune  1.") 
increased  in  weight  from  100  to  120..''>  gm.,  and  its  nitrogen  content  decreased 
from  20.07  per  cent  to  15.9G  per  cent,  due  to  escai)e  of  anunonia.  There  was 
no  loss  in  42  days  when  cyanamid  was  mixed  with  kainit.  When  mixed  with 
superphosphates  the  temperature  of  the  mixture  rose  ])erceptihly,  and  there  was 
an  immediate  loss  of  about  5  per  cent  of  the  original  nitrogen.  When  stirred 
up  with  water  and  allowed  to  stand  for  a  long  time  there  was  a  gradual  loss  of 
nitrogen. 

Ap[)li<-ations  of  200  kg.  per  hectare  of  cyanamid  had  no  effect  on  earthworms. 

Experiments  witli  a  large  number  of  different  kinds  of  crops  on  a  great  vari- 
ety of  soils  and  under  different  climatic  conditions  indicate  the  cyanamid  to  be 
fully  as  effective  as  ammonium  sulphate  as  a  fertilizer,  and  that  it  does  not 
retard  germination  or  suffer  loss  in  top-dressing  when  used  in  normal  amounts. 
It  may  be  considered  the  equivalent  of  ammonium  sulphate  when  used  in  equal 
amounts  and  applied  in  the  same  manner. 

Experiments  in  fertilizing  rice  ■with,  calcium  cyanamid,  A.  Menozzi  and 
E.  Gruner  (Ann.  1st.  Agr.  [Milan^,  6  (1901-1905),  pp.  ol—J7;  abs.  in  Staz.  Sper. 
a'iji:  ItnJ .  39  (1906),  Ao.  10-12,  p/j.  1132-113.',). — In  the  experiments  reported 
calcium  cyanamid  gave  almost  as  good  results  as  ammonium  sulphate. 

Investigations  on  the  action  of  lime  niter,  A.  Stutzer  (Jour.  Landw.,  JJ 
(1901).  Xo.  1-2,  pp.  69-11 ;  abs.  in  Jour.  Cliem.  Soc.  [London],  92  (1907),  No. 
538,  If,  p.  6Jf6). — I'ot  experiments  with  neutral  and  basic  lime  niter  on  oats, 
fodder  beets,  and  potatoes  are  reported,  showing  about  the  same  effect  from  the 
two  materials.  The  results  with  potatoes  were  especially  favorable  and  supe- 
rior, as  regards  both  yield  and  starch  content,  to  those  obtained  with  sodium 
nitrate.  On  fodder  beets  the  medium  and  heavier  applications  of  lime  niter 
(58  to  IK)  lbs.  per  acre)  were  as  a  rule  fully  as  effective  and  in  some  cases  more 
effective  than  sodium  nitrate.  The  poor  development  from  other  causes  in  the 
case  of  the  oats  made  the  residts  inconclusive.  The  neutral  lime  niter  used  in 
these  experiments  contained  25.8  per  cent  of  lime  and  12.47  per  cent  of  nitro- 
gen. The  basic  material  contained  43.7  per  cent  of  lime  and  10.56  per  cent  of 
nitrogen. 

The  future  of  the  manufacture  of  nitrogenous  fertilizers  from  the  air, 
Maizif.res  (Engrai.s,  22  (1901),  No.  22,  pp.  516,  511). — A  statement  is  given 
showing  the  works  which  have  been  or  are  being  established  for  the  manu- 
facture of  calcium  cyanamid  in  different  countries  of  the  world. 

An  agricultural  problem  (Tradesman,  51  (1901),  No.  9,  p.  63). — Reference 
is  made  in  this  article  to  the  purpose  of  a  hydro-electric  power  company  in 
Tennessee  to  undertake  the  manufacture  of  calcium  cyanamid. 

Investigations  on  the  combustion  of  elementary  carbon  and  nitrogen, 
Berthelot  (Compt.  Rend.  Acad.  Sci.  [Paris],  I'lJf  (1901),  No.  1,  pp.  35.'t-351 : 
ahs.  in  Bui.  Soc.  Chim.  France,  4.  ser.,  1  (1901),  No.  11,  p.  608).— \  study  of 
the  decomposition  of  cyanogen  by  means  of  the  electric  spark  is  reported,  from 
which  the  conclusion  is  drawn  that  there  is  no  stable  equilibrium  between  pure 
nitrogen  and  carbon. 
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The  electro-chemical  problem  of  nitrogen  fixation,  P.  A.  Guye  {Monit.  ScL, 
k.  ser.,  21  (1907),  I,  pp.  225-236;  ahs.  in  Chem.  ZentbL,  1907,  I,  No.  23,  p. 
1647). — The  general  problem  is  stated  and  the  Frank-Caro  and  electro-chemical 
processes  are  discussed. 

The  author  believes  that  the  problem  of  electro-chemical  preparation  of 
nitric  acid  will  only  be  completely  solved  when  methods  of  liquefaction  of  the 
air  and  the  separation  of  its  constituents  have  been  perfected.  The  solution 
of  the  problem  also  depends  upon  the  production  of  cheap  electrical  power  from 
coal.  The  author  estimates  the  present  cost  per  pound  of  production  of  nitric 
nitrogen  to  be  11.4  cts.  in  form  of  lime  niter,  and  10.5  cts.  in  form  of  nitric  acid 
assuming  the  cost  of  power  to  be  $10  per  kilowatt  year.  His  estimate  of  the 
cost  per  pound  of  nitrogen  in  the  form  of  cyanamid  varies  from  12  to  14  cts. 

The  fixation  of  the  nitrogen  of  the  air  and  lime  niter,  A.  Rigaut  (Rev.  f>ci. 
[Parish,  5.  ser.,  7  (1907),  No.  25,  pp.  778-780).— The  cost  of  the  production  of 
nitrates  from  the  nitrogen  of  the  air  by  electrical  processes  and  the  agricultural 
value  of  the  product  so  obtained  are  briefly  discussed  mainly  on  the  basis  of  a 
recent  article  by  Guye  noted  above. 

The  use  of  feldspathic  rocks  as  fei'tilizers,  A.  S.  Cushman  (V.  8.  Dept. 
Agr.,  Bur.  Plant  Indus.  Bui.  104,  PP-  32). — The  importance  of  potash  as  a  con- 
stituent of  fertilizers,  the  occurrence  of  potash  in  nature,  the  availability  of 
the  potash  of  ground  rock,  the  effect  of  fineness  of  grinding,  cost  of  ground  feld- 
spar, and  extraction  of  potash  from  ground  feldspar  (E.  S.  R.,  18,  p.  717)  are 
discussed  and  the  literature  of  the  subject  I'eviewed.  A  limited  number  of 
greenhouse  and  field  experiments  in  which  fine  ground  feldspar  was  used  jon 
tobacco  are  briefly  reported. 

The  general  conclusion  reached  is  that  "  systematic  and  long-continued  ex- 
perimentation is  the  only  possible  method  of  obtaining  conclusive  information 
on  the  subject.  The  evidence  so  far  o^^ained  appears  to  indicate  that  under 
certain  conditions  and  with  certain  croijs  feldspar  can  be  made  useful  if  it  is 
ground  sufliciently  fine.  On  the  other  hand,  it  is  highly  probable  that  under 
other  conditions  the  addition  of  ground  feldspar  to  the  land  would  be  a  useless 
waste  of  money.  At  the  present  stage  of  the  investigation  it  would  be  ex- 
tremely unwise  for  anyone  to  attempt  to  use  ground  rock,  except  on  an  experi- 
mental scale  that  would  not  entail  great  financial  loss.  .  .  . 

"  It  is  extremely  unlikely  that  ground  rock  will  ever  entirely  displace  the  use 
of  potash  salts,  for  its  availability  must  inevitably  depend  upon  many  modify- 
ing conditions,  such  as  the  nature  of  the  soil,  the  amount  of  moisture  present, 
the  character  of  the  other  fertilizers  used,  and  the  varying  root  action  of  differ- 
ent crops.  With  tobacco  the  results  so  far  obtained  have  been  encouraging,  but 
it  is  possible  that  this  plant,  which  is  a  voracious  feeder,  can  make  use  of  the 
potash  in  fine-ground  feldspar  to  a  greater  extent  than  other  fast-growing  crops, 
such  as  potatoes  and  the  cereals,  some  of  which  mature  in  practically  GO  days 
and  must  therefore  find  their  i>lant  food  in  a  highly  available  condition." 

Influence  of  calcium  carbonate  on  the  development  of  yellow  lupine  in 
podzol  (Bleisand)  soil,  A.  F.  Khandurin  (Zhur.  Opuitn.  Agron.  [Russ.  Jaw. 
Expt.  Landw.],  7  (1906),  No.  6,  pp.  667-676,  figs.  10).— The  author  found  that 
calcium  carbonate  is  useful  for  the  development  of  lupines  in  the  early  stages 
of  their  growth  but  injurious  at  later  stages.  The  carbonate  interferes  with 
the  full  development  of  the  root  tubercles,  whose  function  in  supplying  nitrogen 
is  of  greater  importance  "in  the  later  stages  of  the  growth  of  the  lupines. — p. 
fireman. 

Analyses  of  commercial  fertilizers,  B.  L.  Hartwell  et  al.  (Rhode  Island 
Sta.  Bui.  122,  pp.  177-187). — "This  bulletin  contains  the  analyses  of  such 
potato  and  vegetable  fertilizers  found  on  sale  in  the  State  in  the  spring  of  1907 
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as  had  been  licensed  at  tbe  time  the  manuscript  was  sent  to  press.  A  second 
bulletin,  to  be  published  later  in  the  season,  will  contain  a  report  on  the  other 
fertilizers  wbicb  have  been  and  may  yet  be  collected  and  examined." 

Commercial  fertilizers,  J.  L.  Hills  and  C.  II.  Jones  {Veniiont  Sta.  Bui.  130, 
pp.  15-5-212). — This  is  a  report  on  inspection  of  fertilizers  offered  for  sale  in 
Vermont  durina:  the  spring  of  1907.  Of  120  brands  examined,  77  per  cent  met 
their  guaranties,  and  the  quality  of  the  crude  stock  used  in  manufacturing  the 
fertilizers  seemed  on  the  whole  to  be  satisfactory.  The  average  selling  price  of 
the  fertilizers  was  $.30.57,  the  average  valuation  $21.21.  As  in  previous  i-eports 
a  comparison  is  made  fif  analyses  of  certain  brands  during  5  years. 

Ready  reckoner  fertilizer  chart,  O.  Thacker  (Coliinibu.'i,  Ohio,  1D06,  pp. 
'i',). — This  book  gives  tables  for  finding  the  price  of  fertilizers  at  different  ton 
prices  (."«10-.f;2n).  when  i)nt  up  in  bags  of  different  sizes. 

AGRICULTURAL  BOTANY. 

Studies  in  plant  regeneration,  Elsie  Kupfer  (Mem.  Torre y  Bot.  Club,  12 
(1907).  Xo.  3,  pp.  195-241.  figs.  13). — Experiments  were  made  with  budless  por- 
tions of  roots,  stems,  leaves,  inflorescences,  and  fruits  to  determine  their  powers 
of  regeneration,  the  subjects  of  the  experiments  being  for  the  most  part  flower- 
ing plants. 

The  results  obtained  demonstrated  that  every  part  of  the  plant,  even  when 
preformed  rudiments  were  absent,  had  some  power  of  regeneration,  although  in  a 
majority  of  cases  it  was  not  complete  enough  to  establish  a  new  plant. 

Among  the  author's  conclusions  it  is  stated  that  the  disposition  to  form  roots 
is  much  more  generalized  throughout  the  plant  and  more  easily  energized  than 
the  power  to  form  shoots. 

Experiments  showed  that  regeneration  is  dependent  upon  an  adequate  food 
supply.  In  plants  from  which  the  reserve  food  had  been  exhausted  by  a  pro- 
longed exclusion  from  the  light,  no  regeneration  took  place  if  the  parts  were 
subsequently  darkened,  or  if  carbon  dioxid  was  absorbed  from  the  atmosphere 
in  which  they  were  kept. 

Certain  parts  of  plants  failed  to  regenerate  one  or  the  other  kind  of  organs 
when  each  of  the  conditions  assigned  as  causes  of  regeneration  had  been  ful- 
filled, and  it  seems  necessary  to  assume  the  existence  of  specific  substances 
which  are  responsible  for  the  formation  of  those  organs.  The  author  believes 
that  different  enzyms  which  are  localized  in  definite  parts  of  a  plant  are  respon- 
sible for  this  regeneration,  and  a  series  of  experiments  has  been  inaugurated  to 
test  this  nssumptioii. 

Physiologically  balanced  solutions  for  the  growth  of  plants,  O.  Loew  and 
K.  Aso  {BuJ.  Col.  Ayr.,  Tokyo  Imp.  Univ.,  7  {1901),  No.  3.  pp.  395-409,  pi.  1).— 
Experiments  were  carried  on  with  different  solutions  to  determine  the  effect  of 
the  one-sided  nutrition  of  plants. 

It  was  found  that  physiologically  balanced  solutions  are  fundamentally  im- 
portant to  the  best  development  of  higher  plants.  For  lower  forms  of  alga?  and 
fungi  l);ilanced  solutions  were  not  necessary.  Potassium  sulphate  and  nitrate 
liroved  injurious  to  plants  when  their  concentration  was  abnormally  high. 
I'otassium  salts  were  found  to  retard,  but  not  prevent  the  toxic  effects  of  mag- 
nesium salts,  and  the  cause  of  the  retardation  to  be  entirely  different  from  the 
prevention  of  this  toxic  action  by  calcium  salts. 

Observations  on  the  stimulation  of  plant  growth,  S.  Kakehi  and  K.  Baba 
{Bui.  Col.  Ayr.,  Tokyo  Imp.  Univ..  7  {1907).  No.  3,  pp.  455.  456). — The  authors 
conducted  a  series  of  experiments  with  peas  and  barley  to  test  the  effect  of 
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manganese  carbonate  as  a  stimulant  to  plant  growth.     The  chemical  was  found 
to  exert  a  moderate  stimulation  on  peas  and  less  upon  barley. 

In  a  second  series  of  experiments  with  wheat  comparisons  were  made  between 
manganese  sulphate  and  sodium  fluorid,  and  it  was  found  that  in  addition  to 
the  stimulating  effect  of  both  chemicals,  manganese  sulphate  produced  much 
better  results  than  sodium  fluorid. 

The  physiological  role  of  phosphoric  acid  in  the  nutrition  of  plants, 
Gabeielle  Balica-Iwanowska  {Bill.  Acad.  Sci.  Cracovie,  1906,  irp.  616-6-^2; 
ahs.  in  Jour.  Cliem.  Soc.  [London],  92  {1901),  No.  535,  II,  p.  386).— In  plants 
germinating  in  a  liquid  free  from  phosphoric  acid  an  increase  of  mineral  phos- 
phorus was  found  to  take  place  at  the  expense  of  organic  phosphorus  com- 
pounds. The  phosphorus  thus  separated  from  the  organic  compounds  is  not 
utilized  for  the  reproduction  of  organic  phosphorus  compounds  when  no  furtlier 
amount  of  phosphates  is  supplied.  When  plants  are  deprived  of  phosphoric 
acid  a  portion  of  the  organic  phosphorus  compounds  formed  previously  in  the 
plant  is  decomposed,  as  in  the  case  of  the  germinating  seeds. 

Under  normal  conditions  barley  plants  transform  relatively  small  amounts  of 
phosphates  into  organic  compounds  up  to  the  time  of  flowering,  the  change  being 
chiefly  made  during  the  production  of  seed.  At  this  period  the  nucleo-proteins 
migrate  toward  the  grain,  and  during  ripening  a  portion  of  the  phytin  separates 
from  the  protein  compounds. 

The  effect  of  acids  and  alkalis  on  chlorophyll,  R.  Willstatter  and  F. 
HocHEDER  {LiehUfs  Ann.  Cliem.,  357/  {1907),  No.  2,  pp.  205-258,  fig.  i).— While 
there  have  been  many  studies  made  on  the  effect  of  the  alkalis  and  acids  on 
chlorophyll,  the  authors  claim  that  none  show  the  changes  in  structure  and 
composition  of  the  chlorophyll  molecule.  According  to  them,  chlorophyll  is  a 
very  complex  magnesium  compound. 

The  first  effect  of  acids  upon  chloroi)hy^l  is  said  to  be  the  elimination  of  the 
magnesium.  The  molecule  of  chlorophyll  after  reacting  with  the  acid  is  an 
ester  without  basic  or  acid  proi)erties.  The  effect  of  alk:ilis  on  chlorophyll  is 
the  saponification  of  the  esters,  an  alcohol,  C.,oIIj„0,  being  formed  while  the 
magnesium  in  the  molecule  remains.  The  alcohol  formed  is  called  "  phytol  " 
and  is  said  to  be  present  in  the  chlorophyll  of  all  plants. 

The  ascent  of  water  in  trees,  A.  J.  Ewart  {Proc.  Roy.  Hoc.  [London],  Ser.  B, 
79  {1907),  iN'o.  B  533,  pp.  395,  396). — An  abstract  is  given  of  a  paper  presented 
by  the  author  in  Avhich  he  offers  evidence  to  show  that  the  ascent  of  water  in 
trees  is  a  vital  problem  depending  upon  conditions  which  can  only  be  main- 
tained in  living  wood.  He  concludes  that  the  living  cells  in  tall  trees  con- 
tinually restore  the  conditions  for  the  ascent  of  water  wherever  these  are 
affected  by  the  excessive  emptying  of  the  vessels,  and  decrease  resistance  to 
flow,  as  far  as  possible,  by  maintaining  continuous  water  columns  in  portions 
of  the  wood.  So  long  as  these  conditions  are  present  a  pumping  action  only 
becomes  necessary  in  trees  over  20  to  50  meters  in  height,  but  suspended  col- 
umns can  not  be  maintained  for  any  length  of  time  in  the  vessels  of  tall  trees 
without  the  aid  of  the  living  cells  of  the  wood. 

The  nature  of  enzyms,  H.  E.  and  E.  F.  Armstrong  {Proc.  Roy.  Soc.  [London], 
Scr.  B,  79  {1907).  Xo.  B  533,  pp.  360-365). — The  authors  summarize  some  of 
the  more  important  views  relating  to  enzyms  and  call  attention  to  some  of  the 
principal  issues  which  remain  to  be  determined.  According  to  their  view,  the 
action  which  an  enzym  exercises  is  specific;  that  is,  it  is  limited  to  compounds 
of  a  particular  type  to  a  greater  extent  than  has  hitherto  been  recognized. 

The  enzyms  of  yeast,  amygdalase,  R.  J.  Caldwell  and  S.  L.  Courtauld 
(Proc.  Roy.  Soc.  [London],  Ser.  B,  79  {1907),  No.  B  533,  pp.  350-359).— In  a 
study  of  the  enzyms  of  yeast  the  authors  have  separated  a  new  enzym  to  which 
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tho  name  amygdalaso  is  given.  They  state  that  the  hydrolysis  of  auiygdalin 
is  due  to  a  hitherto  unrecognized  constant  of  yeast  which  is  the  active  agent  in 
sfi)arating  tlie  glucose.  This  euzym  was  separated  by  a  system  of  extraction 
at  different  teniiieratures.  and  its  characteristics  are  described  at  length.  It 
appears  to  be  eiiually  well  extracted  from  dried  yeast  at  temperatures  from  15 
to  4.")°  C".,'and  while  a  small  quantity  can  be  obtained  at  zero  temperature,  the 
amount  may  I)e  greatly  increased  by  heating  for  a  short  time  to  45°. 

The  action  of  naphthalin  on  plants,  K.  Aso  {Bill.  Coh  Agr.,  Tokyo  Imp. 
I'liir..  7  (1007),  Xo.  3,  pp.  ^IS-Jfll,  pi.  1). — On  account  of  the  recommendation 
that  naphthalin  might  be  used  to  prevent  attacks  of  nematodes,  bacteria,  etc., 
the  author  carried  on  .some  experiments  to  test  the  influence  of  naphthalin  in 
cultures  containing  barley,  peas,  buckwheat,  millet,  and  rice. 

It  was  found  that  naphthalin  could  prevent  the  development  of  various  soil 
bacteria,  although  it  did  not  kill  them.  In  the  proportion  of  0.005  to  0.01  per 
cent  added  to  the  soil  naphthalin  caused  a  moderate  stimulation  with  barley, 
buckwheat,  and  millet,  but  not  with  peas  and  rice.  An  increase  to  0.05  per  cent 
injured  the  growth  of  all  the  plants.  The  injurious  action  is  attributed  to  the 
vapors  of  the  naphthalin  spreading  through  the  soil,  and  since  it  injures  plants  it 
can  not  be  recommended  as  a  remedy  against  nematodes,  at  least  not  in  greater 
iiuantities  than  0.005  per  cent  of  the  soil. 

The  accumulation  of  arsenic  in  the  fruit  of  certain  plants,  B.  Gosio  {Atti 
R.  Accail.  Lined.  Hciiil.  CI.  »S'c/.  Fis..  Mat.  e  Xat.,  5.  scr.,  15  (1906),  I,  pp.  130- 
131;  (lbs.  in  Ceiithl.  Bakt.  [etc.],  2.  Abt.,  18  (1901),  No.  22-23,  pp.  72.},  725).— 
The  author  grew  in  boxes  two  squash  plants,  which,  after  they  had  attained  a 
length  of  1  meter,  were  regularly  watered  with  arsenic  water  of  a  strength  of 
1  part  metallic  arsenic  to  1,000,000  of  water  After  one  month  the  strength  of 
the  arsenic  water  was  increased  to  1  part  in  100,000  and  a  month  later  to  1 
icirt  in  10,000.  This  was  used  to  water  the  i)lauts  until  their  growth  was 
lompleted. 

Leaves,  stems,  flowers,  and  fruits  were  analyzed  for  arsenic,  and  it  was 
Cound  most  abundant  in  the  fruits,  where  it  was  present  as  metallic  arsenic  to 
the  extent  of  0.0041  per  cent.  By  gradually  accustoming  the  roots  to  the  effect 
of  arsenic  the  author  believes  even  greater  amounts  would  probably  be 
stored  ui). 

Causes  of  injury  to  vegetation  near  a  large  industrial  establishment,  P. 
Fr.vzer  (Bi-Mo.  Bui.  Amer.  Inst.  MUi.  Eiigin.,  1901,  No.  15,  pp.  311-434,  flgs.  2) .— 
By  means  of  experiments  with  saturated  cloths,  analyses  of  plants,  and  the 
quantitative  determination  of  sulphur  in  the  air,  the  author  has  proved  that  the 
injury  to  vegetation  was  due  to  the  gases  given  off  by  a  large  establishment. 
Studies  were  also  made  of  the  soot  and  dust  driven  (_)ut  from  smokestacks  and 
their  effect  on  plant  growth.  A  bibliography,  with  synopses  of  conclusions, 
of  a  number  of  important  contributions  to  the  literature  of  this  subject  is 
given. 

FIELD  CROPS. 

The  importance  of  nitrogen  in  the  growth  of  plants,  T.  F.  Hunt  (Neir 
York  Cornell  ,st(i.  Bill.  2'/7,  pj).  119-203,  fiij.'i.  3). — The  thesis  of  this  bulletin  is 
that  the  amount  of  water  soluble  nitrogen  occurring  in  the  soil  at  a  critical 
time  in  the  plant's  life  history  may  be  a  limiting  factor  in  the  growth  of  the 
i-nip.  With  reference  to  this  point  the  importance  of  nitrogen  in  the  growth  of 
I>lants,  th((  difference  between  nitrogen  and  other  elements,  the  firaction  of 
nitr<)gen,  the  relation  of  total  and  water-soluble  nitrogen,  the  purpose  of  cultural 
methods,  the  conservation  of  moisture,  and  the  results  of  dift'eernt  experiments 
considered  as  bearing  on  this  subject  are  discussed.     The  discussion  on  the 
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influence  of  early  and  late  spring  plowing  on  corn  production  and  the  factors 
influencing  the  supply  of  water  in  the  soil  are  based  on  the  work  of  M.  Quiroga 
(E.  S.  R.,  IG,  p.  35(3). 

In  considering  the  influence  of  weeds  the  experiments  of  Gates  are  quoted, 
which  show  that  plats  on  which  maize  was  grown  with  rye,  millet,  and  weeds 
contained  less  moisture  than  maize  plats  kept  cultivated,  and  that  the  yield  of 
ear  maize  was  much  greater  where  weeds  were  not  allowed  to  start  until  June 
27  instead  of  on  June  14,  although  the  difference  in  the  percentage  of  moisture 
in  both  series  of  plats  was  nearly  the  same.  Determination  of  water-soluble 
nitrogen  in  parts  per  million  of  dry  soil  here  quoted  indicate  a  great  decrease  in 
the  water-soluble  nitrogen  where  the  weeds  grew  and  the  land  was  not  stirred, 
as  compared  with  plats  which  were  stirred  and  no  weeds  allowed  to  grow.  The 
results  of  another  test  described  in  this  connection  show  that  plats  scraped  to 
prevent  the  growth  of  weeds  but  not  stirred  yielded  nearly  as  well  as  those  that 
were  stirred  thoroughly  in  removing  the  weeds,  while  the  yield  of  grain  was 
greatly  reduced  on  plats  on  which  weeds  were  allowed  to  grow  after  the  first 
cultivation.  The  author  considers  the  results  as  suggesting  that  the  failure  of 
the  maize  to  properly  develop  was  due  to  other  causes  than  lack  of  water  or 
available  nitrogen.  The  influence  of  weeds  as  determined  by  Hosford  is  also 
outlined. 

Plats  varying  from  quite  a  sandy  loam  to  a  clay  loam,  with  the  soil  moisture 
ranging  from  10.6  to  17.8  per  cent,  varied  in  yield  of  green  maize  fodder  from 
731  to  1,001  lbs.  Other  experiments  quotetl  sliow  that  the  growth  of  millet 
or  weeds  greatly  checked  the  growth  of  maize,  the  yield  of  green  substance  where 
millet  was  sown  being  oidy  one-tenth  and  where  weeds  were  allowed  to  grow 
only  one-fifth  of  that  grown  under  ordinary  cultivation,  and  that  the  total 
green  product  produced  on  the  weedy  plats  was  much  less  than  on  those  culti- 
vated in  the  usual  way.  It  is  also  pointed  out  that  the  percentage  of  moisture 
was  only  slightly  less  on  weedy  than  'on  cultivated  plats.  The  question  is 
asked  as  to  whether  the  growth  of  maize  was  checked  by  the  diversion  of  some 
of  the  water  to  the  weeds  and  two  reasons  are  given  for  believing  that  while 
the  available  water  may  have  been  a  factor  in  this  respect  there  must  have 
been  some  other  influence  also.  Thus  the  total  product  was  not  so  great  on  the 
weedy  plats  as  on  the  cultivated  plats,  and  it  is  entirely  probable  that 
although  in  a  dry  season  all  the  plats  would  have  had  a  lower  percentage  of 
water  the  cultivated  plats  would  have  produced  more  maize  than  the  weedy 
plats  produced  this  year. 

A  table  is  given  showing  the  water-soluble  nitrogen  in  parts  per  million  of 
dry  soil  on  a  cultivated  plat  and  on  a  millet  plat  at  different  dates,  and  also 
on  a  plat  to  which  nitrate  of  soda  was  applied.  It  is  pointed  out  that  on  July 
2  the  cultivated  maize  plat  contained  96  parts  of  water-soluble  nitrogen  per 
million  of  dry  soil,  while  the  maize  and  millet  plat  contained  only  10  parts. 
The  maize  where  millet  grew  was  of  a  lighter  green  color  and  smaller  size 
than  where  it  was  grown  by  itself,  and  it  was  reasoned  that  the  addition  of 
nitrate  of  soda  should  cause  the  maize  to  recover  its  green  color  and  grow  more 
rapidly  than  maize  and  millet  not  so  treated.  For  this  purpose  twice  the  amount 
of  nitrate  of  soda  necessary  to  supply  86  parts  per  million  of  dry  soil  was 
applied  to  35  hills  of  a  maize  plat  on  July  6,  14,  21,  and  27.  On  July  14  both 
the  maize  and  millet  were  much  greener  than  the  rest  of  the  plat  not  so 
treated,  and  on  July  18  the  hills  were  distinctly  larger  than  the  untreated  hills 
of  the  millet  plat  and  as  green  as  the  plants  on  the  cultivated  plat.  It  was 
found  that  between  July  30  and  August  16  the  water-soluble  nitrogen  increased 
from  160  to  320  parts  of  NO3.  while  all  the  nitrate  of  soda  was  applied  some  time 
previous  to  the  first  date.     The  application  of  the  nitrate  doubled  the  growth 
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of  the  crop,  while  the  percentage  of  water  in  the  soil  remained  the  same.  It 
is  {jointed  out  as  most  likely  that  the  decrease  in  growth  in  the  first  instance 
was  dne  in  part  to  a  lack  of  water-soluble  nitrogen,  and  that  the  subsequent 
increased  growth  was  due  tlirectly  to  the  nitrogen  applied  ami  that  it  served 
:is  plant  food.  The  results  are  taken  as  suggesting  that  weeds  by  taking  up 
a  portion  of  a  small  amount  of  nitrogen  just  at  the  critical  period  of  the  plant 
which  is  being  cultivated  may  cause  the  injury  so  commonly  observed. 

A  series  of  observations  on  alfalfa  made  at  the  Cornell  Station  (E.  S.  K..  IT, 
II.  10.")9)  and  bearing  on  the  subject  under  discussion  are  reviewed.  "When 
nitrate  of  soda  is  added  to  the  soil,  as  repeatedly  shown  in  the  investigations 
at  this  [CorftellJ  station  and  eLsewhere.  part  of  the  nitrogen  is  fixed  in  the  soil 
and  a  i)art  of  it  goes  into  solution.  What  prol)ably  happens  is  that  as  the  soil 
is  exhausted  cf  its  water-soluble  nitrogen  by  the  paint,  a  part  of  this  fixed 
nitrogen  goes  into  solution.  The  behavior  of  nitrate  of  soda  when  applied  to 
soils  strongly  indicates  this  action.  What  probably  happens  is,  that  when 
nitrate  of  soda  is  applied  more  nitrogen  keei)s  going  into  solution,  at  just  the 
time  when  the  plant  is  making  great  demands  on  the  soil  for  this  nitrogen, 
than  when  nitrate  of  soda  is  not  added." 

On  the  assimilation  of  the  elements  of  nutrition  by  plants  during  dif- 
ferent periods  of  their  growth,  H.  Wilfarth  et  al.,  trans,  by  B.  L.  Emslie 
{London  [1907],  pp.  72,  pis.  2). — This  is  a  translation  from  the  (ierman  of  an 
article  already  noted  (E.  S.  R.,  17,  p.  S.")*!). 

Report  of  the  royal  Bohemian  agricultural  academy  at  Tabor,  1906,  T. 
Erhex  et  al.  (Ztxchr.  LumUr.  ]'cr):>iiclnr.  Ostcrr..  10  {1907).  \<k  ).  pp.  Jfll- 
.'iS'n. — A  brief  review  of  the  year's  work  at  the  school  is  given.  Variety  tests 
are  reported  of  30  varieties  of  winter  wheat,  10  of  spring  wheat,  10  of  rye,  38  of 
barley,  2i)  of  oats,  200  of  potatoes,  and  3  of  fodder  beets. 

The  best  yields  of  grain  from  among  the  winter  wheat  varieties  were  secured 
from  Cimbal,  Kirsche,  and  Strube.  The  results  with  barley  again  showed  the 
sui)eriority  of  the  well-selected  common  strains,  as  compared  with  sorts  derived 
from  Chevalier  and  Imperial  barleys.  The  highest  grain  yields  were  obtained 
from  Xolc  Bohemia  and  Ilanna  from  Proskowetz.  Svalilf  Hannchen,  Primus,  and 
Xolc  Early  ranked  first  in  starch  content.  The  lowest  protein  content  was 
shown  by  Hannchen  and  Xolc  J.  1C>  and  J.  19.  The  best  yield  of  oats  were 
secured  from  Svalcif  Goldregen,  Hwittling,  and  a  number  of  newly  bred  varie- 
ties such  as  Leutewitz  Yellow,  Strube  Schlansted,  and  Kirsche  Prolific.  Of  the 
different  potato  varieties  under  test,  Director  Nydrie,  Prof.  Nilsson,  and  Brocken 
led  in  starch  production,  with  4,950,  4,558,  and  4,747  kg.  of  starch  per  hectare. 

The  average  yields  of  3  varieties  of  fodder  beets  were  as  follows :  Eckendorf 
Ited  3(;9.3  kg.,  Eckendorf  Yellow  354.8  kg.,  and  Red  Mammoth  .338.1  kg.  per 
are. 

Tests  of  nitrate  of  soda  and  liquid  manure  as  fertilizers  for  sugar  beets  were 
made,  the  results  indicating  that  the  use  of  liquid  manure,  while  not  jn'oducing 
as  large  yields  as  nitrate  of  soda,  is  more  economical.  The  method  of  fertili- 
zation had  apparently  no  influence  on  the  quality. 

In  cooperative  tests  with  5  varieties  of  winter  wheat,  an  average  yield  of 
2,482  kg.  per  hectare  was  secured.  The  squarehead  varieties  survived  the 
winter  well  and  ranked  first  in  yield,  while  Landas  Gigantea  staod  last. 

The  yields  in  cooperative  tests  with  oats  were  as  follows:  Duppau  3,107. 
Strube  Schlandsted  3,119,  Svalijf  Ligowo  3,013,  and  Heraletz  Late  2,9.30  kg.  per 
hectare. 

Tli(,'  leading  potato  varieties  were  classified  according  to  their  quality  as 
follow;-.:  Nilsson,  Maincrop,  and  Sophie  as  excellent;   White  King,  Gryf,  and 
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Yellow  Pearl  as  good ;  and  Ii-ene  and  Brocken  as  medium.  Nilsson  and  Sophie 
are  considered  excellent  table  varieties,  White  King  a  good  general  variety, 
and  Brocken  and  Gryf  good  sorts  for  starch  manufacture.  In  a  second  potato 
experiment  it  was  observed  that  Up-to-Date  and  White  King  are  badly  at- 
tacked by  rot,  while  Walkiire,  Stella,  Svatovadavske,  and  President  Ascher  are 
quite  resistant  to  rot.  Nilsson,  Iduna,  Walkiire.  and  President  Ascher  were 
found  to  be  prolifie  table  varieties,  and  T'p-to-Date  and  White  King  good  yielding 
general  sorts. 

Baking  tests  with  the  flour  of  different  varieties  of  wheat  were  conducted, 
and  it  was  determined  that  the  best  variety  in  the  colle.'^tion  was  a  cross  by 
Rimpau  of  a  very  early  American  variety  with  Squarehead. 

Arid  farming  investigations,  W.  M.  Jardine  {Utah  Sta.  Bui.  100,  pp.  129- 
156). — The  work  reported  in  this  bulletin  is  with  but  few  changes  a  continuation 
of  previous  experiments  (E.  S.  R.,  16,  p.  862).  The  results  seciu'ed  with  dif- 
ferent crops  at  the  various  farms  are  tabulated.  In  many  instances  wide  varia- 
tion existed  from  year  to  year  with  the  same  varieties  grown  upon  the  same 
farms,  as  well  as  in  the  yields  on  different  farms. 

In  the  winter  wheat  experiments  the  two  complete  failures  recorded  are  from 
2  spring  varieties  of  durum  wheat,  Black  Don  8232  and  Pellessier  7785.  These 
two  varieties,  however,  show  great  promise  of  developing  into  excellent  fall 
varieties.  Turkey  wheat  led  all  other  varieties  tested  for  any  one  year  on  the 
different  farms,  with  a  yield  of  33.9  bu.  per  acre,  and  also  gave  the  highest 
average  yield  on  3  out  of  the  5  farms  on  which  it  was  grown.  Lofthouse,  Gold 
Coin,  and  Koffoid  are  popular  and  excellent  drought  resistant  varieties. 

It  was  observed  tliat  the  number  of  kernels  per  ounce  of  wheat  varies  mate- 
rially with  the  rainfall.  On  the  Iron  County  farm,  where  the  precipitation  was 
very  light,  wheat  showed  from  10  to  20  kernels  per  ounce  more  than  the  same 
varieties  grown  on  the  .luab  County  farm,  where  the  average  rainfall  was  from 
2  to  3  in.  greater,  and  it  is  pointed  out  tliat  seeding  at  the  rate  of  2  pk.'per  acre 
of  the  wheat  produced  on  the  Iron  County  farm  would  probably  mean  as  many 
kernels  per  acre  as  seeding  at  the  rate  of  3  pk.  per  acre  of  the  wheat  produced 
on  the  Juab  County  farm.  The  results  of  sowing  fall  wheat  at  different  times 
indicate  that  on  the  Iron  and  Washington  county  farms  the  sowing  should  be 
done  from  September  15  to  October  1,  on  the  Juab  County  farm  from  October  1 
to  15,  and  on  the  San  Juan  farm  from  September  1  to  15. 

Spring  varieties  of  wheat  yielded  from  5  to  20  bu.  per  acre  less  than  the  fall 
varieties  grown  under  the  same  conditions.  The  leading  variety  according  to 
yield  was  Romanow,  producing  26.66  bu.  per  acre  in  1905  on  the  San  Juan  farm. 
Mohammed  ben  Bashir  7792,  a  durum  wheat,  gave  the  best  average  yields  for 
the  3  years  grown,  12.4  bu.  per  acre  on  the  Juab  farm.  Other  promising  spring 
varieties  for  dry  farms  are  Kahla  7794.  Medeah  7594,  both  durum  wheats,  and 
William  Fife,  a  soft  wheat. 

Oats  were  sown  about  April  15  with  a  press  drill  at  the  rate  of  4  pk.  per  acre, 
and  the  field  harrowed  thoroughly  two  ways  when  the  crop  was  about  3  in. 
high.  The  plants  grew  from  18  to  36  in.  high.  Black  American  gave  the  best 
average  yield  for  the  3  years,  averaging  31.7  bu.  per  acre.  The  best  yield  in 
any  one  year,  36.81  bu.  per  acre,  was  secured  from  Sixty  Day,  which,  however, 
gave  an  average  yield  of  only  22.62  bu. 

Among  the  varieties  of  barley,  California  led  in  average  yield  with  24.3  bu. 
for  the  3  years,  and  also  produced  the  highest  yield,  34.9  bu.,  in  any  one  year. 
California  Prolific  and  Success  also  gave  very  good  yields,  and  the  results  as 
a  whole  are  taken  as  indicating  that  barley  can  be  considered  one  of  the  promis- 
ing dry  farm  crops,  especially  where  the  annual  precipitation  exceeds  14  in. 
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Corn  yielded  25.93  bu.  on  the  Iron  County  farm  in  1904,  being  the  highest 
yield  of  any  crop  grown  on  that  farm  during  the  3  years.  In  190G  over  4J  tons 
of  fodder  were  secured  on  this  same  farm,  but  the  frost  came  before  the  corn 
matured.  On  the  Washington  County  farm  the  highest  yield  produced  in  the  3 
years  was  24.7  bu.  of  ears  and  1,936  lbs.  of  stover  in  190(1. 

The  following  yields  of  alfalfa  were  secured  on  the  Jual)  farm  in  1905:  Tur- 
l<estan  1.500  lbs.  of  hay,  Sand  2,050  lbs.,  seed  from  irrigated  native  crop  2,330 
lbs.,  and  seed  from  native  dry  land  croj)  2,300  lbs.  On  the  Iron  County  farm, 
where  the  rainfall  was  low,  plats  containing  one  plant  per  square  foot  gave  the 
best  yields,  (!20  lbs.  air-dried  hay  per  acre  in  1!X>6.  The  use  of  8  lbs.  of  seed 
l)er  acre  gave  tiie  best  average  results.  Very  little  difference  was  noticeable 
between  early  and  late  spring  seeding.  The  use  of  the  press  drill  upon  a  well- 
prepared  seed  bed  is  recommended. 

A  number  of  varieties  of  grasses  have  also  been  tested  on  these  dry  land 
farms.  After  a  good  preparation  of  the  seed  bed,  brome  grass  at  the  rate  of 
40  lbs.,  tall  oat  grass  and  orchard  grass,  each  at  the  rate  of  25  lbs.,  and  Giant  rye 
grass  and  bunch  grass,  each  at  the  rate  of  12  lbs.  per  acre,  were  sown  about  April 
15,  1904.  Orchard  grass  failed  to  produce  a  crop.  Brome  grass  led  on  the  5 
farms,  with  a  yield  of  1,895  lbs.  of  hay  and  465  lbs.  of  seed  per  acre  for  the 
Juab  County  farm  in  1906,  1,600  lbs.  of  hay  for  the  Iron  County  farm  in  1905. 
1,800  lbs.  "for  the  San  Juan  farm  in  1906,  801  lbs.  for  the  Washington  County 
farm  in  1906,  and  700  lbs.  of  hay  on  both  the  Sevier  and  Tooele  farms  in  1906. 
Tall  oat  grass  ranked  next  in  yield.  Giant  rye  and  bunch  grass,  two  native 
species,  were  grown  only  on  the  Sevier  farm,  at  an  elevation  above  7,000  ft. 
(Mant  rye  produced  per  acre  650  lbs.  and  bunch  grass  5.50  llis.  of  liay  in  1906, 
both  outyielding  brome  grass  and  tall  oat  grass. 

The  yields  of  rye  on  three  of  the  farms  varied  during  the  3  years  from  4.52 
bu.  per  acre  to  20.6  bu.  On  the  San  Juan  farm  emmer  yielded  16  bu.  per  acre 
in  1905  and  31  bu.  in  1906.  A  yield  of  13.5  bu.  per  acre  is  recorded  for  field 
I)eas,  124  bu.  for  potatoes,  and  3,531  lbs.  per  acre  for  turnips. 

The  tabulatett  results  of  a  plowing  test  show  that  the  highest  yield  of  wheat 
nbtained  on  any  of  the  farms  was  .32.6  bu.  from  a  plat  on  the  Jual>  farm  plowed 
5  in.  deep.  The  highest  average  yield  for  3  years,  21.68  bu.,  was  also  obtained 
from  land  plowed  5  in.  deep,  while  the  highest  average  yields  on  the  Sevier  and 
Washington  County  farms,  where  the  precipitation  was  very  light,  were  7.19  and 
7.25  bu.,  respectively,  on  land  subsoiled  20  in.  deep.  The  advantage  from  deep 
l)lowing  and  subsoiling  is  apparently  dependent  upon  the  season  and  upon  the 
soil  and  general  climatic  conditions  of  the  section  in  which  it  is  practiced. 
Where  the  annual  precipitation  fell  below  12  or  13  in.  very  low  yields  were 
secured  even  on  summer  fallow,  yet  in  most  instances  where  the  rainfall  ex- 
ceeded 15  in.  summer  fallow  gave  the  best  yields.  With  reference  to  the  dis- 
tribution of  the  rainfall,  it  is  believed  that  it  is  almost  necessary  to  have  at 
least  4  in.  of  the  annual  jirecipitation  during  the  growing  period. 

Dry  farming  in  the  Great  Basin,  C.  S.  Scofield  (U.  S.  Dcpt.  Ayr.,  Bur.  Plant 
Indus.  Bui.  103,  pp.  J/S,  pis.  4,  figs.  8). — This  bulletin  gives  a  general  description 
of  the  region,  reviews  experiments  in  dry  farming  as  carried  on  by  private  par- 
ties and  by  the  State  of  Utah  on  its  arid  experiment  farms,  and  considers  the 
local  conditions  which  affect  dry  farming,  together  with  the  methods  of  inter- 
season  tillage  and  the  crops  grown. 

Dry  farming  in  the  Great  Basin  is  limited  at  present  almost  entirely  to  Utah, 
where  it  has  been  carried  on  since  1875  and  where  the  practice  has  been  increas- 
ing rapidly  since  1900.  In  this  region  the  precipitation  comes  during  the  autunni, 
winter,  and  spring  months,  while  on  the  dry  lands  east  of  the  Rocky  Mountains 
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it  comes  during  the  summer.  Farming  is  successfully  carried  on  witli  an  annual 
average  rainfall  of  about  15  in.  Clean  summer  fallowing  and  cropping  the  land 
every  alternate  year,  together  with  thorough  tillage,  are  considered  the  basis  of 
successful  dry  farming  in  this  section.  The  most  important  crops  grown  are 
wheat  and  alfalfa,  and  thin  seeding  is  found  essential  to  the  best  results.  Under 
the  best  methods  of  tillage  the  laud  apparently  remains  highly  productive,  even 
where  no  other  crop  than  wheat  is  grown.  At  present  dry  farming  is  used  only 
as  a  supplement  to  irrigation  farming  and  its  independent  extension  is  con- 
sidered as  depending  upon  the  development  of  underground  water  for  domestic 
use. 

Agronomy  department,  A.  Atkinson  {Montana  Sta.  Rpt.  1906,  pp.  lo8- 
167). — The  average  results  of  a  2  years'  test  with  2.3  varieties  of  barley  showed 
that  Guy  Mayle,  a  dark  kerneled  hulless  variety,  gave  the  largest  yield.  New 
Zealand,  a  2-rowed  high-grade  brewing  barley,  stood  second.  The  hulless 
varieties  produced  the  largest  quantity  of  feed.  The  2-rowed  varieties  gave  much 
larger  yields  than  the  G-rowed  varieties,  and  in  the  G-rowed  sorts  large  yields  of 
grain  were  associated  with  large  yields  of  straw.  The  average  results  show  a 
yield  of  1.26  lbs.  of  straw  for  each  pound  of  grain  in  the  2-rowed  varieties,  1..31 
lbs.  of  straw  to  each  pound  of  grain  in  the  G-rowe<l  varieties,  and  1  lb.  of  straw 
to  each  pound  of  grain  in  the  hulless  barley.  Early  maturing  varieties  gave  in 
general  light  yields. 

The  average  results  of  2  years'  test  with  23  varieties  of  spring  wheat  are 
reported.  Glyndon  G92,  a  red  milling  wheat,  stood  first  with  a  yield  of  57  bu. 
per  acre.  This  variety,  together  with  Glyndon  650  and  Glyndon  715,  was  origi- 
nated by  the  Minnesota  Experiment  Station  and  all  appear  to  be  valuable  for 
Montana.  Wild  Goose,  of  Canadian  origin,  stood  second  with  a  yield  of  .55.7  bu. 
and  seems  to  be  Avell  adapted  to  both  dry  and  irrigated  lands.  In  yield  of 
grain  the  common  milling  wheats  and  the  durum  varieties  were  about  equal, 
while  spelt  and  emmer,  which  are  referred  to  as  feeding  wheats,  gave  much  lower 
yields.  The  common  wheats  produced  the^ost  straw  and  spelt  and  emmer  the 
least.  The  durum  wheats  were  the  quickest  in  ripening  and  gave  the  greatest 
weight  per  bushel. 

Of  34  varieties  of  oats  Progress,  Swedish  Select,  and  Siberian,  as  in  earlier 
experiments,  were  the  highest  yielders.  The  varieties  tested  had  an  average 
of  24.75  per  cent  of  hull,  being  over  5  per  cent  below  the  average  of  varieties 
generally  grown.  Salzer  Big  4  had  as  low  as  20  per  cent  of  hull,  while  Sparrow- 
hill  had  29.8  per  cent. 

Seed  of  Reid  Yellow  Dent  corn  from  northern  Iowa  was  planted  from  May  12 
to  16  on  different  farms  in  the  Yellowstone  and  the  Bitter  Root  valleys.  Some 
ears  showed  almost  perfect  maturity  by  October  10.  Seed  was  selected  for  next 
year's  planting.  It  is  believed  that  this  variety  can  be  perfectly  acclimated  in 
from  3  to  5  years. 

Alfalfa  was  grown  with  and  'O'ithout  a  nurse  crop.  The  first  year  oats  used 
as  the  nurse  crop  yielded  83  bu.  per  acre,  but  no  hay  was  made  on  any  of  the 
plats.  The  second  season  the  yields  of  alfalfa  hay  were  practically  identical  on 
the  different  plats,  so  that  up  to  this  time  the  value  derived  from  the  nurse  crop 
is  limited  to  the  yield  of  oats  secured  the  first  year. 

Experiments  with.  Indian  corn,  forage  crops,  leguminous  crops,  J.  H. 
Shepperd  and  O.  O.  Churchill  {Norfh  Dakota  Hta.  Bui.  7'6,  pp.  339-376). — 
Over  120  varieties  of  corn  have  been  under  test.  Of  22  varieties  grown  for 
several  years,  N.  K.  &  Co.  fodder  corn  ranked  first  as  to  fodder  with  a  yield 
of  9,224  lbs.  per  acre,  and  Dutton  first  as  to  ears  with  a  yield  of  2,640  lbs.  per 
acre.  The  average  yield  of  all  the  varieties  was  5,431  lbs.  of  fodder  and  2.069 
lbs.  of  ears.     The  early  varieties  gave  as  large  yields  as  the  late  ones,  and  the 
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large  fodder  varieties  did  not  surpass  the  early  maturing  sorts.  The  fodder 
varieties  did  not  produce  mature  enough  ears  to  permit  of  harvesting  them 
separately  any  season  during  the  0  years'  experiments.  The  smaller  acclimated 
varieties  like  Gehu,  ^Nlercer,  Golden  Dent,  and  others  made  a  more  rapid  and 
stronger  growth  during  the  early  part  of  the  season  than  the  large  fodder  corns. 
The  results  with  varieties  of  sorghum,  cane,  Kafir,  and  hroom  corn  during  12 
years  show  that  they  are  not  as  valuable  a  crop  for  fodder  production  as  the 
counnon   varieties  of   Indian   corn. 

Shallow  cultivation  gave  an  average  yield  for  G  years  of  35.4  bu.,  as  com- 
pared with  34.5  bu.  for  shallow  early  and  deep  late  cultivation,  31.5  bu.  for 
deep  earlj'  and  shallow  late  cultivation,  and  30.3  bu.  for  deep  cultivation.  In 
every  year  the  corn  on  the  plat  receiving  shallow  cultivation  was  ripest  when 
frost  came.  When  drilled  in  G  in.  drills,  planting  on  May  27  and  June  0  gave 
better  average  yields  than  planting  .June  1!)  and  30.  Corn  drilled  in  42  in. 
drills  did  not  give  such  high  yields  as  corn  drilled  in  6  in.  drills,  but  it  was 
more  easily  harvested  and  it  also  produced  a  considerable  part  of  its  value 
in  the  ears  which  it  formed.  In  a  test  with  planting  different  numbers  of 
kernels  per  hill  it  was  observed  that  the  yield  of  fodder  increased  with  the 
thickness  of  planting,  while  the  greatest  yield  of  ears  was  mrtde  by  the  plat 
having  4  stalks  per  hill.  Corn  drilled  G  in.  apart  led  in  average  yield  of  fodder 
for  8  years  with  7,843  lbs.  per  acre,  while  corn  planted  in  drills  42  in  apart 
led  in  yield  of  ears  with  25.2  bu.  per  acre,  the  corn  being  in  the  hard  dough  to 
ripe  condition  when  harvested. 

A  comparison  of  different  distances  between  kernels  of  corn  in  rows  44  in. 
apart  shows  that  stalks  growing  at  intervals  of  6  in.  gave  better  returns  of 
both  ears  and  fodder  than  when  grown  at  greater  distances,  the  yield  decreasing 
regularly  as  the  distance  widened.  Of  corn  fodder  grown  in  6  in.  drills  cattle 
consumed  during  a  32-day  feeding  test  02.(>  per  cent  of  the  forage  offered  them, 
while  of  the  fodder  grown  in  rows  42  in.  ai)art  only  82.8  per  cent  was  consumed. 
Analyses  made  of  fine  and  coarse  corn  fodder  showed  but  little  difference  in 
the  value  of  the  refuse  rejected  by  the  cattle,  although  that  from  the  thick 
grain  sample  was  slightly  superior.  Coi'u  grown  in  G  in.  drills  produced  8,174 
lbs.,  and  that  grown  in  42  in.  drills  5,570  lbs.  per  aci-e. 

In  brief  notes  on  different  crops  it  is  I'ecorded  that  field  peas  in  1906  yielded 
31.5  bu.  per  acre,  and  that  cowpeas  and  soy-beans  had  not  given  much  prom- 
ise. A  heavy  dressing  of  decomposed  barnyard  manure  on  brome  grass  seeded 
in  1902  gave  a  yield  of  2.75  tons  of  hay  per  acre,  as  compared  with  1.9G  tons 
for  the  check  test.  It  is  believed  that  the  I'educed  yields  of  brome  grass  after 
it  has  stood  for  a  few  years  is  due  as  much  to  the  reduced  fertility  of  the  soil 
as  to  the  density  of  the  sod.  Grimm  and  Turkestan  alfalfa  have  produced  on 
an  average  for  5  years  5,051  lbs.  of  hay  per  acre.  The  average  yield  for  7 
years  of  medium  red  clover  from  the  first  cutting  was  3,547  lbs.  The  plat  giving 
the  highest  yield  of  red  clover  seed  lacked  only  4  lbs.  of  making  2*  bu.  of  seed 
I)er  at.-re.  Clover  sown  with  and  without  a  niu'se  crop  showed  no  differences  dur- 
ing any  i)eriod  of  the  following  growing  season. 

Alfalfa  in  Maryland,  C.  W.  Nash  ( Mari/laiid  Sta.  Bid.  118,  pi).  291-31',,  figs. 
7). — (Jeneral  directions  for  the  culture  of  alfalfa  in  Maryland  are  given,  and 
the  results  secured  in  cooperative  tests  with  farmers  are  summarized.  The 
reports  received  show  yields  ranging  from  2|  to  7  tons  per  acre.  One  farmer 
reported  a  yield  of  5  tons  per  acre  on  a  field  of  GG  acres  seeded  12  years  ago. 
The  results  of  inoculation  tests  showed  the  value  of  using  alfalfa  and  sweet 
flover  soil  for  this  purpose. 

Of  the  farmers  reporting,  122  had  good  stands  at  the  time  of  making  their 
reports  while  3G   had   been   unsuccessful.      Of  the  successful    parties  91    used 
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manure,  66  lime,  57  commercial  fertilizer,  39  commercial  fertilizer  and  lime, 
52  manure  and.  lime,  33  manure  and  lime  and  commercial  fertilizer,  7  a  nurse 
crop,  41  soil  inoculation,  and  82  seeded  in  the  fall. 

Indian  corn,  its  production  and  improvement,  G.  A.  Crosthwait  (Idaho 
Sta.  Bui.  57,  pp.  59,  pis.  11). — This  bulletin,  a  treatise  on  corn  culture,  dis- 
cusses corn  culture,  seed  corn,  and  corn  improvement,  together  with  the  work 
in  this  line  carried  on  at  the  station.  The  selection  and  preservation  of  seed 
corn  and  the  methods  of  making  germination  tests  ai'e  described,  and  the  rules 
of  exhibiting  corn  in  Idaho,  the  score  card,  and  the  rules  of  judging  are  given 
in  detail.  The  varieties  of  corn  tested  at  the  station  from  1904  to  190G,  inclusive, 
are  enumerated,  and  the  progress  of  the  work  in  selecting  strains  adapted  to 
Idaho  conditions  is  mentioned. 

The  selection  of  seed  corn,  C.  G.  Williams  {Ohio  Sta.  Circ.  11,  pp.  8). — ^This 
circular  discusses  the  selection  of  seed  corn  with  reference  to  the  time  of  selec- 
tion, condition  of  the  plant,  weight,  length  and  position  of  the  ear,  and  its  care 
after  gathering. 

Selecting  seed  corn  in  the  fall  before  the  crop  is  harvested  is  advised.  In  the 
experience  of  the  station,  seed  selected  from  plants  where  the  stand  and  other 
environment  wAs  normal  gave  an  average  yield  of  3.23  bu.  per  acre  more  than 
seed  selected  in  the  ordinary  way,  and  hea\y  weight  seed  ears  exceeded  medium 
weight  seed  ears  in  yield  by  5.9  bu.  per  acre,  while  medium  long  seed  ears  ex- 
ceeded medium  short  seed  ears  by  4.85  bu.  per  acre.  It  was  observed  that  vigor 
of  plant,  as  shown  by  ability  to  stand  upright,  is  hereditary.  Ear  rows  growing 
side  by  side  gave  a  variation  of  from  0  to  56  per  cent  of  Itroken  plants. 

Descriptions  and  classification  of  varieties  of  American  upland  cotton, 
J.  F.  DuG(iAR  (Alabama  Collcf/c  Sta.  Bui.  I'l'i,  pp.  1.1,2,  pis.  36,  flgs.  35).— For  the 
purpose  of  classification  the  short  staple  or  upland  varieties  of  cotton  are  grouped 
as  follows:  Cluster  varieties,  or  Dickson  type;  semi-cluster  varieties,  or  Peerless 
type;  Kio  Grande  varieties,  or  Peterkin  type;  King-like  varieties,  or  King  type; 
big  boll  varieties,  or  Truitt  type;  long  limb  varieties,  or  Petit  Gulf  type;  inter- 
mediate varieties,  or  various  types ;  and  long  staple  upland  varieties,  or  Allen 
type.  Each  one  of  these  groups  as  well  as  a  long  list  of  individual  varieties  is 
described.  Tables  are  given  showing  the  number  of  bolls  required  to  make  1 
pound  of  seed  cotton,  the  arrangement  of  varieties  according  to  percentage  of 
lint,  and  the  weight  of  100  seeds. 

In  experiments  on  productiveness,  among  the  varieties  tested  at  the  station 
for  a  considerable  number  of  years.  Peerless,  Peterkin,  Russell,  and  Truitt  have 
frequently  stood  near  the  top  of  the  list.  Of  those  tested  only  a  few  years, 
Cleveland,  Cook  Improved,  Jackson,  Layton,  Pullnot,  and  Toole  have  given  good 
results. 

Sea  Island  cotton:  Its  culture,  improvement,  and  diseases,  W.  A.  Orton 
(U.  8.  DcjJt.  Agr.,  Farmens'  Bid.  302,  pp.  .'iS,  figs.  i3).— This  bulletin  discusses 
the  geographical  distribution  of  Sea  Islf\nd  cotton  in  the  United  States,  the  ideal 
crop  requirements,  the  possible  extension  of  the  Sea  Island  cotton-producing 
area,  markets,  farm  practices,  cultivation,  fertilizers,  preparation  of  the  land, 
seed  selection,  handling  the  crop,  and  the  diseases  and  insect  enemies  which  com- 
monly attack  the  plant. 

A,  B,  C  of  cotton  planting,  D.  Morris  (Inip.  Dept.  Agr.  West  Indies,  Pam- 
phlet 45,  1907,  pp.  OS,  figs.  5). — This  is  an  enlarged  edition  of  a  former  publica- 
tion on  this  subject,  previously  noted  (E.  S.  R.,  16,  p.  152). 

Bermuda  hay  (Oklahoma  Sta.  Rpt.  1906,  p.  21). — Experiments  at  the  station 
with  Bermuda  grass  have  shown  that  this  species  is  not  only  adapted  to  pasture 
but  is  also  of  value  as  a  hay  crop.  Two  and  one-half  acres  of  upland  soil 
planted  to  hardy  Bermuda  grass  .June  29  and  30,*19(i5,  i)roduced  at  the  rate  of 
5.08  tons  per  acre  from  three  cuttings  in  1906. 
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Growing-  and  curing  hops,  W.  W.  Stockberger  {U.  S.  Dept.  Agr.,  Farmcrft' 
Bui.  S04,  pp.  39,  fig.'^.  20). — This  bulletin  considers  the  conditions  essential  to 
boj)  growing,  and  the  propagation,  planting,  cultivating,  pruning,  harvesting, 
curing,  baling,  and  marketing  of  the  crop. 

Trials  of  oats,  J.  Speir  (Trans.  Highland  and  Agr.  Soc.  /S'co/.,  5.  ser.,  19 
y  IfiUl),  pp.  177.  17S). — The  3  varieties  tested  in  1905  gave  the  following  yields: 
Potato,  54^^  bu.,  Universal,  59^%  bu.,  and  Wide  Awake,  74f^  bu.  per  acre.  The 
different  varieties  are  briefly  described. 

Experiments  in  crossing  potatoes,  J.  II.  Wilson  (Trans.  Highland  and  Agr. 
Soc.  »S'cof..  5  ser..  19  (1907).  pp.  7'i-92.  pgs.  16). — Discussions  are  presented  on 
i-ertain  botanical  features  of  the  potato,  the  deterioration  of  varieties,  variation, 
fruiting,  and  the  lu-oduction  of  seedling  potatoes,  together  with  notes  on  graft- 
ing and  crossing. 

The  author  secured  crosses  of  British  Queen  and  Myatt  Kidney.  New  Zealand 
Ked  variety  and  M.vatt  Kidney,  and  Maincrop  and  New  Zealand  Red  variety, 
the  last-named  in  each  case  being  the  pollen  parent.  Solanmu  commersoni  was 
crossed  with  the  ordinary  potato,  but  the  resulting  fruits  were  seedless. 

Sugar  beets,  V.  K.  Chesnut  (Montana  Sta.  Rpt.  1906,  pp.  13')-138). — Co- 
operative cultui'e  tests  with  sugar  beets  were  made  in  the  Gallatin  Valley  and 
analyses  of  80  samples  show  ed  an  average  sugar  content  in  the  juice  of  1G.9  per 
cent,  a  purity  of  84.05  per  cent,  and  an  average  weight  per  beet  of  29.G  oz. 

Comparative  results  from  European  and  American  beet  seed  showed  that  the 
l)eets  from  American  seed  ranked  among  the  first  in  sugar  content  and  purity. 

Seedling  canes  and  manurial  experiments  at  Barbados,  1904-6,  J.  P. 
d'Albuquerque  and  J.  K.  Bovei.i,  [Imp.  Dcpt.  Agr.  West  Indies.  Puinphlct  J-J, 
1907,  pp.  133). — The  seedling  and  other  canes  grown  in  these  experiments  were 
grown  on  13  estates  situated  in  typical  localities  on  the  island.  11  of  the  plats 
being  on  black  soils  and  2  on  red  soils.  On  the  black  soils,  as  plant  canes.  D. 
95  gave  the  best  results,  yielding  9,21(5  lbs.  of  saccharose  per  acre,  as  against 
fi,8T<j  lbs.  from  White  Transparent.  D.  95  was  followed  by  B.  1529,  B.  147, 
D.  1438,  B.  376,  and  B.  208  in  the  order  named.  On  the  red  soils,  as  plants 
and  rattoons.  B.  156G  led  in  yield  with  9.811  lbs.  of  saccharose  per  acre,  as 
compared  with  6.199  lbs.  for  White  Transparent.  B.  376.  D.  95,  B.  208.  and  B. 
1529  also  gave  good  results. 

For  the  years  1900  to  1906.  B.  1529.  B.  147.  and  B.  208  gave  the  highest 
returns  as  plants  on  the  black  soils,  the  increase  representing  .$17.64,  $5.37, 
and  ,$4.29  per  acre,  respectively,  as  compared  with  White  Transparent.  As 
plants  and  rattoons  taken  together,  B.  208  averaged  5.339  lbs.  of  saccharose 
per  acre,  as  against  5,029  lbs.  from  White  Transparent.  On  the  red  soils,  as 
plant  canes,  B.  1566,  B.  1529,  and  B.  208  gave  the  best  results.  As  plants  and 
rattoons  taken  together,  B.  1566  and  B.  376  gave  increased  values  per  acre 
of  $22.52  and  $10.86,  respectively,  as  compared  with  White  Transparent. 

The  results  of  the  fertilizer  experiments  indicate,  in  general,  that  larger 
yields  are  obtained  b.v  supplementing  an  ordinary  application  of  barnyard  ma- 
nure with  commercial  fertilizers  than  by  applying  manure  alone,  and  also  that 
an  application  of  nitrogen  both  to  plant  canes  and  rattoons  gives  a  profitable 
increase  in  yield.  The  results  with  potassic  and  phosphatic  fertilizers  were 
not  in  accordance  with  previous  years,  the  application  of  superphosphate  giving 
a  slightly  increased  yield,  while  the  i)otash  fertilizers  did  not  prove  profitable. 

The  estimation  of  cane  crops,  C.  H.  Ham-akers  (Internat.  Sugar  Jour.,  9 
(1907),  Xo.  102.  pp.  287-291).— \  cane  field  of  about  2.5  acres,  cut  up  into  100 
rectangles  by  intersecting  irrigation  canals,  was  used  for  the  experimental  es- 
timation of  its  yield.  Each  of  the  re<'tangles  was  24  ft.  long  and  contained 
15. rows  of  cane.     In  each  of  these  the  diameter  of  10  adjacent  cane  stalks  was 
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determined  in  centimeters,  and  with  these  results  as  a  basis  the  yield  was 
calculated. 

It  was  further  found  that  a  fair  average  could  be  deduced  without  measuring 
so  many  stalks,  the  difference  between  the  approximate  and  the  true  averages 
of  the  diameter  of  the  stalks  not  exceeding  i  mm. 

In  the  application  of  the  system  the  number  of  cane  stalks  per  acre  is  esti- 
mated by  counting  the  stalks  in  a  few  of  the  24-ft.  plant  rows,  and  oy  measuring 
the  average  height  of  the  stalks  at  a  point  where  the  stalks  are  erect.  In  this 
way  it  is  considered  possible  to  obtain  a  fairly  accurate  estimate  of  the  weight 
of  the  crop. 

The  relation  of  the  composition  of  the  leaf  to  the  burning  qualities  of 
tobacco,  W.  W.  Garner  (i'.  >S'.  DciJt.  A(/r.,  Bur.  I'Uint  Indus.  Bui.  105^  pp.  27). — 
In  summarizing  the  results  obtained  by  different  investigators  in  their  studies 
of  the  burning  qualities  of  tobacco,  it  is  pointed  out  that  only  two  facts  have 
not  been  disputed,  the  one  that  ehlorin  injures  the  fire-holding  capacity  and  the 
other  that  potash  favors  this  property.  These  two  facts  are  insufficient  to  ex- 
plain the  differences  in  the  burning  qualities  of  tobacco,  and  the  author  in  his 
experiments  worked  with  a  view  to  determine  the  effects  of  sulphates  and  phos- 
phates and  the  relative  value  of  the  different  salts  of  potash  in  promoting  the 
fire-holding  capacity. 

The  tobacco  samples,  all  of  which  had  been  thoroughly  fermented,  were 
extracted  with  various  solvents  and  the  effect  on  the  burning  qualities  noted. 
In  various  samples  extracted  with  petroleum  ether  and  with  ordinary  ethyl  or 
sulphuric  ether  the  burning  quality  was  not  appi'eciably  affected,  and  the  same 
result  was  secured  when  strong  alcohol  was  used  as  a  solvent,  except  in  one 
case  where  the  fire-holding  capacity  was  considerabl.v  improved  by  the 
extraction. 

It  is  ix)inted  out  that  the  active  principle  or  principles  imparting  fire-holding 
capacity  to  the  leaf  ciin  be  extracted  with  \^ter,  and  that  the  problem  is  nar- 
rowed down  to  the  determination  of  the  composition  of  the  extract  and  the  dis- 
covery of  which  of  the  constituents  contribute  to  the  burning  qualities.  With 
this  object  in  view,  100  gm.  of  tobacco  having  a  good  burn  was  extracted  with  1 
liter  of  distilled  water,  the  extract  being  poured  off  and  the  tobacco  again  ex- 
tracted with  the  same  quantity  of  water  for  24  hours  longer.  The  principal 
constituents  of  these  extracts  were  the  chlorid,  sulphate,  nitrate,  citrate,  and 
malate  of  potassium,  together  with  ammonium  and  nicotine  salts  and  small 
quantities  of  lime  and  magnesia.  An  examination  of  the  ash  of  the  extracted 
tobacco  showed  that  practically  all  of  the  phosphoric  acid,  about  one-half  of  the 
magnesia,  all  of  the  oxalic  acid,  and  the  greater  portion  of  the  lime  remained 
in  the  leaf,  while  the  extract  contained  nearly  all  the  chlorid,  all  the  potash, 
and  the  malic,  citric,  and  nitric  acids,  and  most  of  the  sulphuric  acid.  About 
one-half  of  the  total  ash  was  extracted  from  the  leaf  by  this  process,  and  this 
seemed  to  contain  all  the  constituents  imparting  to  the  tobacco  its  fire-holding 
capacity. 

An  extract  of  tobacco  having  jioor  burning  qualities  was  prepared  in  the 
same  way.  This  also  showed  the  iwwer  of  imparting  fire-holding  capacity,  but 
as  nearly  as  could  be  determined  this  power  was  ©nly  about  one-fifth  of  that 
of  the  other  extract.  The  extract  from  the  poorer  tobacco  contained  about  5 
times  as  much  sulphuric  acid,  twice  as  much  magnesia,  and  considerably  less 
nitric  acid  than  the  extract  from  the  tobacco  with  good  burning  qualities.  "  The 
total  quantity  of  iK)tash  was  about  the  same  in  the  two  extracts,  so  that  the 
extract  from  the  tobacco  with  poor  burning  qualities  contained  much  less  potash 
in  combination  with  the  organic  acids.  The  difference  in  composition  of  these 
extracts,  then,  obtained  from  tobaccos  having  good  and  bad  burning  qualities. 
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indicates  tbat  the  principal  factor  favoring  the  burn  is  the  potash  in  excess  of 
the  amount  required  for  combining  with  the  mineral  acids." 

The  effects  of  potassium,  calcium,  magnesium,  and  mineral  and  organic  acids 
of  tlie  ash  on  the  bui'ning  qualities  are  discussed  and  the  character  of  the  ash, 
together  with  the  relation  of  organic  constituents  to  the  burning  qualities,  is 
described. 

In  the  summary  of  his  work  the  author  points  out  that  flu*  lire-holding  capac- 
ity is  dependent  primarily  on  tlie  content  of  potash  combined  with  organic  acids; 
that  lime  in  general  does  not  affect  the  fire-holding  capacity,  but  is  an  essential 
factor  in  the  production  of  good  ash;  that  large  amounts  of  magnesia  tend  to 
injure  the  capacity  for  fire-holding;  that  chlorin  injures  the  burning  (lunlities, 
but  seldom  is  present  in  suflicieut  quantities  to  do  any  serious  harm  ;  and  that 
sulphates  in  general  injure  the  burning  qualities,  but  that  the  effects  are  less 
marked  when  all  the  sulphuric  acid  is  combined  with  potash.  It  is  further 
pointed  out  that  so  far  as  known  none  of  the  organic  constituents  of  tobacco, 
with  the  possible  exception  of  the  so-called  tarry  acids  and  the  albuminoids, 
exert  a  veiy  important  influence  on  the  burn. 

"From  these  conclusions  it  appears  that  the  principal  objects  to  be  attained 
in  efforts  to  improve  the  burning  qualities  of  tobacco  by  breeding  and  by 
improved  methods  of  production,  especially  in  the  use  of  the  proper  fertilizers, 
are  (1)  a  relatively  high  content  of  potash  combined  with  citric  and  malic  acids, 
with  a  minimum  amount  of  inorganic  salts,  especially  chlorids  and  sulphates; 
(2)  a  moderate  content  of  lime;  (3)  a  comparatively  small  percentage  of 
magnesia,  and  (4)  a  low  content  of  organic  nitrogenous  compounds,  more 
especially  the  albuminoids  or  proteids." 

The  improvement  of  fire-cured  tobacco,  G.  T.  McNess.  E.  II.  Mathewson 
and  B.  G.  Anderson  {Yiryinla  Sta.  Bui.  166,  pp.  191-23J,,  figs.  8).— This  bulle- 
tin is  based  on  the  results  of  cooperative  work  of  the  Virginia  Experiment  Sta- 
tion and  the  Bureau  of  Soils  of  this  Department.  The  plan  of  the  experiment 
as  well  as  the  results  for  1004  have  already  been  noted  from  another  source 
(E.  S.  R.,  IS,  p.  2.35).  The  cultural  history  of  the  dark  shipping  type  of  tobacco 
in  Virginia,  the  climate  and  soil  required  by  the  crop,  and  the  results  of  experi- 
ments made  in  ir)04-100r),  inclusive,  are  discussed,  and  the  methods  of  cultivat- 
ing and  handling  dark  tobacco  which  the  investigators  found  to  be  best  in  their 
general  experience  as  well  as  in  their  experimental  work  are  described. 

The  work  was  carried  out  on  3  one-acre  plats.  Plat  No.  1  received  400  lbs. 
of  factory  mixed  fertilizer  containing  12  lbs.  each  of  ammonia  and  jjotash  and  36 
lbs.  of  phosphoric  acid.  Plat  No.  2  was  treated  with  850  lbs.  of  a  home  mixture 
furnishing  73.5  lbs.  of  ammonia,  57  lbs.  of  phosphoric  acid,  and  75  llis.  of  potash, 
and  plat  No.  3  was  given  1.700  lbs.  of  a  home  mixture  supplying  15:;  llis.  of 
aunuonia,  100  lbs.  of  phosphoric  acid,  and  125  lbs.  of  potash. 

In  the  fall  of  UH;»4  the  plats  were  sown  to  rye  as  a  winter  cover  crop.  On  the 
2  heavy  fertilized  plats  the  rye  had  grown  loo  tall  for  turning  under,  and  hence 
rye  hay  was  made  before  plowing.  Owing  to  good  moisture  conditions,  early 
transplanting,  a  healthy  continuous  growth,  and  the  improvement  in  soil  fer- 
tility resulting  from  the  more  intensive  methods  employed,  good  yields  were 
secured  in  1005.  Plat  No.  1  yielded  S42  lbs.  of  toliacco,  produced  at  a  cost  of 
•1:45.04  and  sold  for  $00.13.  Plat  No.  2  produced  1.20G  lbs.  of  tobacco  and  1,000 
lbs.  of  rye  hay.  at  a  cost  of  .$08.47,  which  sold  for  $104.01  ;  while  plat  No.  3 
yielded  1,527  lbs.  of  tobacco  and  2,000  lbs.  of  rye  hay,  produced  at  a  cost  of 
$!X).77  and  .selling  for  $1.34..50.  Disregarding  the  rye  crop,  plat  No.  1  showed  a 
profit  of  $15.10,  plat  No.  2  of  $.30.34,  and  plat  No.  3  of  .$40.42,  as  compared  with 
$4.64,  $19.94,  and  $28.41,  the  profits,  respectively,  the  year  before. 
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The  following  season  winter  wheat  grown  as  a  cover  crop  was  plowed  under 
early  in  May.  The  amount  of  vegetable  matter  turned  under  on  plats  Nos.  2 
and  3  was  several  times  greater  than  on  plat  No.  1.  The  season  of  190G  being 
wet,  suflsoiling  0  to  10  in.  deep  after  plowing  G  in.  deep  produced  no  effect.  The 
crop  grew  with  much  promise  lintil  the  middle  of  August,  when  continued  wet 
and  cloudy  weather  caused  the  leaves  to  speck  badly  and  very  much  reduced  the 
yield  and  quality  of  the  tobacco.  It  was  observed  that  on  the  heavy  fertilized 
plats  the  leaves  did  not  speck  more  and  the  lower  leaves  showed  a  lesser  tend- 
ency to  yellow  than  on  the  lighter  fertilized  plat.  This  year  plat  No.  1  yielded 
529  lbs.  of  tobacco,  produced  at  a  cost  of  ^39.03  and  selling  for  .$34.15.  Plat 
No.  2  yielded  922  lbs.,  at  a  cost  of  $60.15  and  selling  for  .$.59.91,  while  plat  No.  3 
produced  1.305  lbs.  of  tobacco  at  a  cost  of  $83.49,  which  sold  for  $85.37.  These 
poor  results  wore  entirely  due  to  the  unfavorable  weather  conditions. 

In  view  of  the  results  of  the  three  years'  work,  the  Virginia  Station  and  the 
Bureau  of  Soils  '*  feel  justified  in  asserting  that  under  proper  conditions  it 
will  be  of  financial  benefit  to  the  farmers  in  the  dark  belt  of  Virginia  to  use 
fertilizers  much  more  liberally  on  their  tobacco  than  they  have  been  accustomed 
to  do.  ...  A  .soil  suitable  for  growing  a  fairly  good  quality  of  tobacco  should 
be  chosen.  It  should  possess  reasonably  good  depth  and  mellowness,  so  as  to  be 
easily  tilled,  and  have  a  proper  water-holding  capacity.  .  .  .  Good  cultivation 
and  handling  are  also  necessary  to  make  a  success  of  a  tobacco  crop." 

The  cultivation  of  turmeric  (Oil,  Paint  and  Drug  Reporter,  11  (1907),  A'o. 
22,  I).  29). — Brief  directions  are  given  for  the  culture  of  this  crop,  and  its  mar- 
ket value  is  discussed. 

Swedish  plant  breeding  at  Svalof  {ticeitak  L'tudde.^forudliinj  Pu  ScaUJf. 
Giitebery,  1901,  int.  9'i,  i>l.  1,  figs.  ,'/,9). — A  detailed  description  of  the  Swedish 
plant  breeding  station  at  Svalof  and  of  the  methods  in  vogue  at  the  institution. 

HORTICULTURE. 

Horticultural  department,  R.  W.  Fisher  (Montana  Sta.  Rpt.  1906,  pp.  1^2- 
lo'i ). — The  results  are  here  given  of  the  work  conducted  during  the  year,  includ- 
ing data  on  fruit-thinning  experiments  and  variety  and  cultural  tests  with 
vegetables,  ornamental  ti'ees,  and  shrubs. 

The  experiments  to  determine  the  relative  value  of  thinning  fruit  on  apple 
trees  (E.  S.  R.,  18,  p.  441)  were  continued  during  the  year,  but  owing  to  the 
uniformly  light  crop  the  results  obtained  did  not  show  a  very  material  Increase 
in  the  size  of  the  apples.  In  one  orchard  the  cost  of  thinning  the  fruit  on  12- 
year-old  Wealthy  trees  was  24  cts.  per  tree,  or  $2..")2  per  acre.  When  the 
apples  were  harvested  there  appeared  to  be  no  difference  in  tlic  size  or  color 
of  the  fruit  from  thinned  and  unthinned  trees.  In  another  orchard  in  which 
the  trees  were  larger  and  produced  a  heavier  crop  than  in  the  first  case  the  cost 
of  thinning  fruit  was  4$  cts.  per  tree,  or  .$.5.40  per  acre.  The  thinning  in  this 
orchard  increased  the  size  of  the  fruit  about  10  per  cent,  and  on  trees  very 
heavily  loaded  is  said  to  have  made  the  fruit  of  a  marketable  size  where  other- 
wise it  would  have  been  too  small. 

As  a  result  of  the  experiments  thus  far  conducted  by  the  department  and  from 
the  experience  of  fruit  growers  throughout  the  State,  the  conclusion  is  reached 
that  it  pays  to  thin  the  apples  on  trees  which  are  heavily  loaded.  Thinning 
increases  the  size  without  decreasing  the  total  weight  and  also  prevents 
mechanical  injury  to  the  tree  I)y  distributing  fruit  more  evenly.  The  ex- 
jierience  of  many  successful  fruit  growers  lias  determined  that  it  is  best  to  thin 
when  danger  of  severe  frost  has  passed  and  before  the  fruit  has  grown  larger 
than  a  hazelnut,  although  the  author  believes  that  thinning  should  be  done 
more  or  less  throughout  the  growing  season. 
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The  results  from  the  variety  tests  with  beans  are  tabulated,  showiog  the 
varieties  grovA'ii,  the  yield  and  quality  of  each  variety,  and  the  dates  of  pieliing, 
with  the  total  weight  of  the  crop.  The  largest  yields  of  snap  beans  were  pro- 
duced by  the  Long  Yellow  Six  Weeks,  Goddard,  Early  Mohawk,  and  Golden 
Wax.  Of  the  green  snap  beans  the  varieties  of  best  quality  regardless  of  yield 
were  Long  Yellow  Six  Weeks  and  Longfellow  :  of  the  Yellow  or  wax  snap  beans, 
the  Valentine  wax  and  the  Keeny  Rustless  Golden  wax.  FJarly  Warwick  was 
the  earliest  variety  tested,  producing  the  tirst  snap  beans. 

The  results  secured  with  cabbages  are  also  tabulated.  The  varieties  pro- 
ducing the  largest  3-ield  of  good  quality,  solid  heads,  and  of  late  keeping  were 
Acme  Flat  Dutch,  Danish  Round  Head,  Danish  Ball  Head,  and  Succession. 

With  tomatoes  a  table  is  given  showing  the  varieties  ripening  the  first  fruits 
and  the  amount  of  ripe  and  green  tomatoes  produced  during  the  season  on  both 
pruned  and  unpruned  plants.  Burpee  Earliest  Pink  gave  the  largest  amount  of 
ripe  fruit  liefore  the  plants  were  killed  by  frost.  Except  in  2  cases  the  plants 
pruned  to  1  stem  produced  a  much  larger  amount  of  ripe  tomatoes  than  the 
plants  not  pruned.  The  varieties  yielding  the  largest  amount  of  ripe  tomatoes 
of  good  quality  were  Sparks  Earliana,  Earlibell,  and  Burpee  Earliest  Pink, 
which  varieties  also  ripened  the  first  fruits  and  are  recommended  for  early 
planting  in  high  altitudes  in  Montana. 

The  work  with  onions  conducted  at  the  station  has  been  published  in  bul- 
letin form  (E.  S.  R.,  18,  p.  39). 

A  large  number  of  ornamental  trees  and  shrubs  secured  from  this  Department, 
various  State  experiment  stations,  and  other  sources  have  been  tested  on  the 
station  grounds,  and  a  table  is  given  including  the  scientific  and  common  names, 
with  notes  on  the  hardiness  of  each  variety.  There  is  also  a  separate  list 
of  tliose  plants  which  have  proven  hardy  in  the  trial  nui'serj^ 

Report  of  the  horticulturist,  F.  Garcia  {New  Mexico  Sta.  Rpt.  1906,  pp. 
]f'i-o'i). — Xn  outline  is  given  of  investigations  conducted  during  the  year,  to- 
gether with  tabular  data  on  conunercial  fertilizer  tests  with  onions,  and  notes 
on  cultural  tests  with  Irish  and  sweet  potatoes  and  peanuts. 

The  results  of  the  fertilizer  experiments  with  onions  are  considered  unsatis- 
factory since  the  crop  suffered  from  adverse  weather  conditions.  It  appears 
from  the  work  with  Irish  potatoes  that  they  are  not  adapted  to  valley  conditions 
in  New  Mexico.  The  sweet  potato  tests  have  given  satisfaction  although  the 
crop  suffered  from  scarcity  of  water  and  a  severe  hailstorm.  The  yield  from 
1.5.3  acres  was  7.081  lbs.  and  the  cost  of  digging  and  hauling  .^.j.r>(). 

Second  annual  report  of  the  Ontario  vegetable  growers'  association,  1906 
(Aun.  Rpt.  Veg.  Groicers'  Assoc.  Ontario,  2  il!)06),  pp.  68). — This  report  con- 
sists chiefly  of  a  collection  of  papers  and  prize  essays  on  the  culture  of  dift"erent 
varieties  of  vegetables,  together  with  the  discussions  following. 

Melon  culture,  F.  Garcia  {Neiv  Mexico  Sta.  Bui.  63,  pp.  38,  figs.  10). — This 
bulletin  contains  popular  directions  for  the  cultivation  of  watermelons  and  can- 
teloupes  in  New  Mexico,  together  with  the  results  of  investigations  with  these 
crops  at  the  station.  A  discussion  is  given  of  the  soil,  methods  of  planting,  culti- 
vation, irrigation,  and  harvesting,  together  with  notes  on  insects  and  diseases 
and  their  control. 

The  experiments  conducted  at  the  station  consisted  of  variety  and  cultural 
tests.  The  cost  of  production,  exclusive  of  the  cost  of  seed  and  picking,  was 
.$18.40  i)er  acre  for  watermelons  and  .$1().(J9  for  muskmelons.  Phinney  Early, 
Cuban  Queen,  INIammoth  Iron  Clad,  (Jypsy  or  Rattlesnake,  and  Florida  Favorite 
were  the  most  satisfactory  varieties  of  watermelon  in  the  test.  The  Rocky- 
ford  is  the  most  satisfactory  general  purpose  canteloupe,  although  the  Netted 
Gem,  Osage,  Netted  Nutmeg,  and  Hackensack  are  also  considered  quite  satis- 
factory. 
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First  report  on  the  fruit  experiments  at  Pusa,  A.  Howard  (Ajjr.  Research 
Inst.  Piisa  [India],  Bill.  -'/.  19il6,  pp.  .'/O). — During  the  past  season  a  series  of 
experiments  was  begun  at  the  Agricultural  Research  Institute  at  Pusa  for  the 
purpose  of  obtaining  information  with  regard  to  the  growth  and  management 
of  fruit  trees.  This  repox-t  deals  with  the  first  year's  work,  including  an  account 
of  the  establishment  of  the  orchard,  and  an  outline  of  the  experiments  in 
progress. 

Lists  are  given  of  all  the  fruit  varieties  in  the  experimental  orchards,  includ- 
ing citrus  fruits,  peaches,  plums,  custard  apples,  loquats,  guavas,  mangoes, 
figs,  bananas,  ixjmegra  nates,  and  litchis,  together  with  a  row  of  mixed  trees  of 
several  other  varieties  of  fruits.  Plans  are  given  of  the  different  orchard  plats, 
together  with  brief  notes  on  the  experiments  to  be  undertaken,  these  to  consist 
of  variety  and  cultural  tests  and  experiments  in  planting,  pruning,  and 
weathering. 

In  the  case  of  the  citrus  fruits  a  series  of  stock  experiments  is  also  lieing 
conducted  to  determine  the  effect  of  different  stocks  on  the  development  of  the 
plant  and  the  character  of  the  fruit. 

Marketing  Hawaiian  fruits,  J.  E.  IIiggins  (Han-aii  *S"<a.  Bill.  I'f,  pp.  ////,  pis. 
8). — The  station  has  undertaken  experiments  to  determine  what  fruits  can  be 
successfully  shipped  to  the  mainland,  as  well  as  to  investigate  methods  of  pack- 
ing and  shipment  and  to  introduce  new  kinds  of  fruit  into  the  market.  This 
bulletin  contains  a  report  of  experimental  shipments  of  pineapples,  avocados,  and 
papaias  made  in  August,  1906. 

The  pineapples  included  in  these  experiments  were  secured  from  2  of  the  lead- 
ing growers,  part  coming  from  the  lower,  dark-colored  soils  and  the  remainder 
from  the  higher  red  lands.  The  fruits  of  one  lot  were  gathered  July  29  and 
allowed  to  cure  for  a  day  before  packing.  All  the  other  fruits  were  gathered  on 
July  29,  packed  the  same  day,  and  shipped,  the  following  morning  from  Honolulu. 
Nearly  half  of  tlie  shipment  was  subjected  to  fumigation  with  formaldehyde 
gas  in  order  to  determine  its  effect  on  the  arrest  of  the  development  of  fungi 
in  the  fruit.  From  a  portion  of  the  fruit  the  bracts  were  removed  and  the 
remainder  was  shipped  with  long  stems.  A  part  of  the  fruit  was  wrapped  in 
paper  with  the  ends  closed  and  the  rest  with  the  ends  open.  Various  sized 
crates  were  used  and  part  of  the  shipment  was  placed  in  transit  in  the  "  'tween 
decks  "  and  part  on  the  main  deck.  The  shipment  started  from  Honolulu  on 
August  1  and  arrived  in  Poi'tland,  Oreg..  on  August  9,  when  the  fruit  was 
inspected. 

The  results  are  tabulated  and  are  summarized  in  substance  as  follows:  With 
regard  to  the  use  of  excelsior  as  compared  with  hay  as  a  medium  of  packing, 
botii  the  fumigated  and  unfumigated  stock  carried  much  better  in  the  hay.  In 
both  the  fumigated  and  unfumigated  stock  the  results  are  very  markedly  against 
the  practice  of  pulling  off  the  bracts.  The  fi'uit  shipped  with  long  stems  gave 
much  better  results.  Fruit  wrapped  in  paper  with  the  ends  closed  and  those 
with  the  ends  open  gave  practically  the  same  percentage  of  loss  in  tlie  case  of 
unfumigated  stock  and  a  reduction  in  loss  as  compared  with  the  check  lot  of  16.8 
per  cent.  With  the  fumigated  stock  the  loss  was  much  greater  in  the  case  of 
fruits  wrapped  with  paper  in  which  the  ends  were  closed.  This  is  attributed  to 
the  inability  of  tlie  fumes  of  the  formaldehyde  to  reach  the  fruit.  The  fruits 
which  were  allowed  to  cure  in  the  packing  house  for  one  day  appeared  to  have 
shown  a  very  slight  disadvantage,  although  this  experiment  is  not  sufficiently 
complete  to  warrant  a  definite  conclusion.  On  the  whole,  there  was  a  marked 
diminution  in  the  loss  when  the  pineapples  were  fumigated  with  formaldeliyde. 
In  regard  to  the  fruit  from  dark  soils  as  compared  with  that  from  red  soils, 
the  results  thus  far  suggest  that  the  fruits  from  the  lower  dark  fields  may  be 
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more  subject  to  decay  than  those  from  the  upper  red  fields.  With  fruit  placed 
between  th#  decks  the  loss  was  much  heavier  than  on  the  main  deck,  running  up 
to  the  proportion  of  42.8  i)er  cent  in  the  case  of  unfumigated  stock. 

Shipments  of  avocados  were  also  made  at  the  same  time,  the  fruit  having 
been  submitted  to  cold  storage  previous  to  shipment.  The  results  indicate  that 
it  is  possible  to  ship  this  fruit  to  direct  markets  without  greater  loss  than  is 
experienced  in  average  fruit  shipments.  Directions  are  given  with  regard  to 
picking,  grading,  wrapping,  packing,  crating,  and  shipping  avocados.  The  degree 
of  temperature  which  is  best  for  the  preservation  of  avocados  in  transit  has  not 
been  determined,  although  experiments  made  at  the  station  show  that  pro- 
longed storage  in  temperatures  such  as  are  used  for  peaches,  grapes,  plums, 
etc.,  result  in  the  blackening  of  the  interior  of  the  avocado.  It  is  recommended 
that  the  mercury  should  not  fall  below  40°  F.  Shipping  on  deck  without  refrig- 
eration has  not  proved  successful. 

Tabulated  results  are  given  of  the  trial  shipments  of  papaias.  The  fruit  of 
the  long  type  is  considered  better  for  shipping  than  the  round,  since  this 
shaped  fruit  can  be  packed  more  securely,  thus  preventing  the  motion  of  the 
fruit  within  the  crate.  At  the  present  stage  of  the  investigation  it  is  suggested 
that  fruit  which  is  beginning  to  show  indications  of  ripening  be  shipped  to  such 
ports  as  San  Francisco  or  others  which  are  reached  by  direct  journey.  Fruit 
which  is  gathered  green  does  not  acquire  as  fine  a  color  as  that  which  has 
started  to  ripen  on  the  tree,  though  it  will  become  ripe  and  marketable  if  fully 
grown.  Brief  suggestions  are  given  for  the  preparation,  refrigeration,  style 
of  crates,  and  shipment  of  papaias. 

The  au.thor  discusses  the  source  of  supply  and  market  possibilities  of  bananas, 
and  is  of  the  opinion  that  all  of  the  markets  west  of  the  Great  Plains  might 
be  supplied  with  bananas  grown  in  Hawaii.  Efforts  are  being  made  to  intro- 
duce the  Hawaiian  cooking  bananas,  which  are  said  to  take  the  place  of  fresh 
vegetables  and  cooking  fruits. 

No  shipments  have  thus  far  been  made  with  mangoes,  although  they  have 
been  found  to  keep  much  longer  than  avocados  under  refrigeration  without 
deterioration  in  quality.  It  is  believed  that  the  mango  industry  wmII  become 
important  in  Hawaii  when  the  demand  for  this  fruit  increases,  provided  some 
inuiiediate  and  stringent  action  on  the  part  of  the  Government  is  taken  in  the 
destruction  of  the  mango  weevil  {Cryptorhyiichus  mangifera),  which  at  tihe 
present  time  threatens  the  industry. 

In  conclusion,  the  author  discusses  the  present  system  of  marketing  by  com- 
mission and  consignment,  which  he  considers  entirely  unsatisfactory. 

Seedless  apples  {Wis.  Uort.  Soc.  Bui.  11,  pp.  11,  figs.  .'/). — In  this  bulletin  the 
opniions  of  several  well-known  horticulturists  are  given  with  respect  to  the 
relative  value  of  the  Spencer  seedless  apple. 

In  general  it  appears  that  while  the  Spencer  apple  is  usually  seetlless,  "an 
occasional  seed  being  found  near  the  calyx,  and  sometimes  just  under  the  skin," 
it  is  by  no  means  coreless  and  is  inclined  to  be  wormy.  Several  reports  from 
nurserymen  are  given  with  reference  to  the  cost  of  good  trees  of  standard  apples 
in  Wisconsin,  from  which  it  appears  that  6  good  standard  trees  can  be  bought 
for  .$2,  the  price  of  1  Spencer  seedless  apple.  The  latter  variety  is  considered 
only  a  novelty  and  worth  only  a  fraction  of  this  price. 

Fig  culture,  E.  Stearns  (Estac.  Agr.  Expt.  Ciudad  Juarez,  Chihuahua,  Bol. 
8,  pp.  33,  pis.  S). — This  is  a  popular  treatise  on  tig  culture,  including  notes  on 
the  history,  climatic  and  soil  conditions,  cultural  operations,  harvesting,  curing, 
liacking,  shipping,  and  marketing,  together  with  an  account  of  the  culture  of 
Smyrna  figs,  the  introduction  of  the  Capri  or  wild  fig,  and  the  naturalization  of 
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the  Bhistophaga  grossorum,  by  means  of  wliicli  the  Smyrna  fig  is  caprified  or 
fertilized.  The  subject-matter  is  based  principally  on  data  securM  from  fig 
culture  in  California  and  furnished  largely  by  G.  C.  Roeding,  whose  publica- 
tion on  the  Smyrna  fig  has  been  noted  (  E.  S.  R.,  15,  p.  366). 

Fall  delivery  of  fruit  trees  (Oklahoma  8ta.  Rpt.  1901,  pi>.  19-21). — Popular 
directions  are  given  for  receiving  and  protecting  fall-delivered  fruit  trees,  to- 
gether with  instructions  for  transplanting.  It  is  advised  that  the  trees  be 
unpacked  and  inspected  before  being  accepted. 

The  factors  which  determine  the  quality  of  tea,  H.  H.  Mann  {Indian  Tea 
Assoc.  [PantpJilct]  4.  1907,  pp.  29). — This  report  is  based  on  an  address  delivered 
by  the  author  at  several  planters'  meetings  in  India,  the  data  being  taken  for 
the  most  part  from  various  publications  by  the  author  on  tea  culture  and  manu- 
facture (E.  S.  R..  19,  p.  2;S8). 

The  various  factors  said  to  affect  the  culture  of  tea  are  briefly  considered, 
including  the  effect  of  elevation  and  latitude,  regularity  and  sufficiency  of 
rainfall,  variety  of  plant,  special  character  of  soil  and  manuring,  kind  of  prun- 
ing, method  of  plucking,  and  system  of  manufacture,  including  withering,  rolling, 
fermentation,  and  firing. 

Tea  planting  companies  {Economist,  65  {1907),  No.  3330,  pp.  1060,  1061).— 
General  statements  and  tabular  statistics  are  given  with  reference  to  the 
results  of  18  tea  planting  companies  in  India  and  Ceylon.  With  all  but  2  com- 
panies the  earnings  for  1906  increased  over  those  of  1905.  According  to  figures 
provided  by  the  Board  of  Trade  returns,  with  regard  to  the  statistics  of 
British  foreign  trade  for  1906,  it  appears  that  the  amount  of  tea  taken  from 
China  had  decreased  by  13,352,087  lbs.  in  the  past  2  years,  while  the  increase  in 
imports  of  tea  from  India  during  the  same  period  amounted  to  13,452,235  lbs. 
From  this  it  appears  that  Indian  producers  are  gaining  what  the  Chinese  are 
losing.  .^ 

Bush  fruits,  \V.  T.  ]\Iacoun  {Canada  Cent.  E.rpt.  Farm  Bui.  56,  pp.  67,  pis. 
If,  figs.  7). — This  is  a  general  and  ixipular  bulletin  dealing  with  the  history,  cul- 
tivation, varieties,  and  insects  attacking  the  currant,  gooseberry,  raspberi*y,  and 
blackberry.  The  work  is  based  principally  uix)n  variety  testg  and  cultural 
experiments  conducted  at  the  Central  Experimental  Farm  during  the  past  20 
years.  All  of  the  varieties  tested  at  the  station  are  listed  and  descriptions  are 
given  of  the  most  promising  varieties,  including  45  varieties  of  currants,  goose- 
berries, and  raspberries  originated  by  W.  Saunders.  Lists  are  also  given  of 
varieties  i-econnnended  for  planting,  together  with  considerable  data  with  regard 
to  yields  of  currants  and  raspberries  secured  in  the  station  trials. 

Descriptions  are  given  of  the  insects  injurious  to  fruits,  with  remedies  for  the 
same  by  J.  Fletcher.  The  work  concludes  with  a  historical  sketch  of  the  work 
of  W.  Saunders  in  improving  the  currant,  gooseberry,  and  raspberry. 

A  previous  bulletin  on  raspberries,  reporting  the  station  work  up  to  1895,  has 
already  been  noted  (E.  S.  R.,  7,  p.  403). 

Experimental  work  in  the  vineyard  of  the  [Peru]  National  School  of  Ag- 
riculture, F.  CiiABERT  {Bol.  Mln.  Fomcnto  [Peru],  .'/  {1906),  Na.  12,  pp.  IS, 
map  1). — An  outline  is  given  of  the  various  lines  of  work  either  under  way  or 
to  be  conducted  by  the  author  and  Senor  Dubosc  in  the  vineyard  of  the  Na- 
tional School  of  Agriculture.  Important  investigations  now  in  progress  are 
the  determination  of  the  durability  of  different  varieties  of  wood  used  for 
vineyard  posts,  experiments  with  different  systems  of  pruning,  and  variety 
tests.  Irrigation  and  fertilizer  experiments  are  to  be  institiited,  and  an  attempt 
is  being  made  to  arrive  at  some  means  of  producing  thoroughly  matured  wood 
on  the  vines. 
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India's  poppy  and  opium,  W.  II.  Michael  (Daily  and  Confiular  Trade  Rpt.s. 
[[\  .Sf.].  lixn,  Xo.  2'J,li,  pp.  1-3). — A  brief  account  of  poppy  culture  uiul  the 
preparation  of  opium  for  market  in  India.  Deep  plowing  is  said  to  be  prac- 
ticed for  the  poppy,  whereas  with  utlier  crops  grown  in  India  shallow  plowing 
is  the  rule. 

In  the  operation  of  sowing,  the  poppy  seed  is  mixed  with  sand  so  that  it 
will  not  be  sown  too  thicl<.  and  one-third  of  the  required  amount  is  then  scat- 
tered over  the  field,  after  which  the  field  is  watered.  When  the  soil  is  suffi- 
ciently dry  the  land  is  again  plowed  more  shallow  than  at  first,  harrowed,  and 
another  third  of  the  seed  sown.  Similar  treatment  follows  the  second  sowing, 
when  the  field  is  sown  for  the  third  time.  Three  pounds  of  poppy  seed  are 
required  for  1  beegah  or  about  i  acre  of  land.  The  entire  crop  is  purchased 
by  the  Government  with  the  exception  of  small  amounts,  which  are  reserved 
for  the  use  of  the  farmers. 

The  value  of  the  opium  export  from  India  in  1906  is  given  as  $;>0,r)40,080, 
of  which  $24,032,260  went  to  treaty  ports  in  China.  The  Government  pays 
$2.90  per  seer  (a  little  over  2  lbs.)  for  licpiid  opium,  8  to  10  cts.  per  seer  for 
the  dry  cake,  4  to  6  cts.  per  bundle  for  the  dry  stalks,  and  49  cts.  per  seer  for 
seed  in  heads.     I'ractically  the  entire  crop  is  raised  on  small  farms. 

Lemon  grass  in  Ceylon,  H.  Wright  and  M.  K.  Bamber-  {Circs,  and  A<jr.  Jour. 
Roy.  Bot.  Gard.  Ceylon  3  {1906).  No.  19.  pp.  263-2701),  dgm.  i).— The  cultiva- 
tion of  lemon  grass  in  preference  to  that  of  citronella  is  said  to  be  increasing  in 
many  parts  of  Ceylon  on  account  of  the  high  price  at  present  paid  for  the  pure 
oil  of  the  former.  This  circular  contains  an  account  of  experiments  with  lemon 
grass  conducted  at  the  I'eradeniya  experiment  station  since  1901,  including'  a 
botanic  description,  the  climatic  and  soil  t-onditions,  cultivation  and  distillation 
at  the  station,  together  with  several  reports  on  the  physical  and  chemical  prop- 
erties of  the  oil  obtained.      A  diagram  is  given  of  a  citronella  oil  still. 

In  the  past  the  cultivation  of  lemon  grass  has  been  confined  to  the  southern 
parts  of  Ceylon,  in  places  near  sea  level  and  supplied  with  a  rainfall  of  100  in. 
or  more,  and  an  average  temperature  of  80°  F.,  but  in  the  present  experiments 
the  grass  has  been  successfully  cultivated  at  an  elevation  of  1,600  ft.,  where  the 
annual  rainfall  is  alH)nt  <S2  in.  and  the  mean  annual  temperature  about  75.5°  F. 

Four  seasons  in  the  garden,  E.  E.  Rexford  {Philadelphia  and  London,  1907, 
pp.  307,  pis.  27). — Popular  directions  are  giAen  for  the  making  and  care  of 
lawns  and  of  gardens  of  various  kinds  for  different  seasons  of  the  year,  includ- 
ing the  winter  window-garden,  and  greenhouse  cultivation  of  flowers.  Atten- 
tion is  also  directed  to  the  culture  and  care  of  bulbs,  palms,  and  decorative 
plants,  together  with  an  account  of  the  organization  of  a  village  improvement 
society  and  suggestions  for  forming  such  societies.    The  text  is  well  illustrated. 

A  case  of  degeneration  of  tuberous  plants,  N.  Bernard  {Btil.  tSoe.  Linn. 
\orniandie,  .5.  .s-er.,  9  {190.')),  pp.  2-51,  2o2). — A  brief  note  is  given  on  the  behavior 
of  plants  of  2  species  of  coleus  (C  coppini  and  C.  daso),  which  were  sent  from 
Lake  Tchad,  in  the  interior  of  Africa,  to  the  botanical  garden  at  Caen.  The 
tubers  of  both  species  were  grown  in  a  temperate  greenhouse  and  in  the  open 
ground,  but  in  both  cases  failed  to  reproduce  tubers.  The  plant  grown  in  the 
open  ground  remained  small  and  insignificant,  while  the  plant  grown  in  the 
greenhouse  grew  well  and  produced  abundant  roots.  The  author  is  of  the 
opinion  that  this  degeneration  may  be  attributed  more  to  the  change  of  environ- 
ment than  to  the  change  of  climate. 

The  hybridization  and  propagation  of  orchids  from  seed,  F.  Lkdien  (.1/67- 
k-r's  Dciit.  dart.  Ztg.,  22  {1907),  Nos.  18,  pp.  206-216;  19,  pp.  217-228;  20,  pp. 


342  EXPERIMENT    STATION    EECORD. 

230-232,  fi(js.  34). — This  is  an  illustrated  series  of  articles  containing  numerous 
observations  on  hybridizing,  crossing,  and  propagating  tropical  orchids.  The 
author  states  that  it  is  a  matter  of  constant  occurrence  that  certain  genera  and 
species  are  found  to  be  capable  of  greatly  affecting,  altering,  or  completely  sup- 
pressing in  their  progeny  the  features  of  the  species  and  genera  with  which 
they  are  crossed.     Numerous  examples  of  this  occurrence  are  given. 

The  bagging  of  flowers  (Jurfliii.  21  (1907),  No.  .^86,  p.  i'/.T). — This  is  a  brief 
note  in  regard  to  the  recent  experiment  of  M.  Vilaire,  of  the  Rouen  botanical 
garden,  on  the  bagging  of  lilac  blooms.  Several  blooms  scarcely  in  bud  were 
bagged  on  March  24  last  and  came  into  full  bloom  on  April  26,  whereas  the 
check  blooms  at  the  latter  date  showed  only  buds.  These  experiments  are  to 
be  continued  with  other  varieties  of  flowers. 

A  peony  check-list,  J.  E.  Coit  (Ithaca,  N.  Y.:  N.  Y.  State  Col.  Agr.,  1901,  pp. 
232,  figs.  2). — The  author  is  conducting  an  extensive  peony  investigation  for 
the  purpose  of  remedying  the  existing  confusion  regarding  the  names  of  varie- 
ties, and  of  offering  simple  but  comidete  and  accurate  descrijitions  of  the  same. 

The  present  list  comprises  the  information  which  has  been  gathered  in  con- 
nection with  this  work  from  books,  periodicals,  manuscripts,  etc.,  and  includes 
the  leading  varieties  of  peonies  of  which  authentic  descriptions  can  be  found 
in  horticultural  literature.  The  varieties  which  have  been  found  illustrated, 
together  with  the  place  thereof,  and  those  varieties  which  may  be  found  in  the 
Cornell  plats  are  all  indicated.  The  list  comprises  2,700  varieties  and  is  in- 
troduced with  a  description  of  the  Cornell  system  of  alphabetical  classification. 
In  conclusion  some  general  lists  of  varieties  reconmiended  are  given. 

Roses  proof  against  mildew  in  Australia  (Gard.  Chron.,  3,  ser.,  f/l  (1907), 
ISlo.  10(j5,  p.  333). — In  this  note  a  list  taken  from  the  journal  of  horticulture 
of  Australia  is  given  of  a  large  number  of  roses,  which  are  said  to  be  proof 
against  mildew  in  that  country. 

FORESTRY. 

Notes  on  the  radial  increment  of  tree  trunks,  O.  Lignier  (Bid.  *S'oc.  Linn. 
Noniiaiiilic,  ,'>.  .ser.,  9  (190'>),  pp.  lSl-22'i). — The  author  made  studies  of  cross- 
sections  of  several  species  of  trees  belonging  to  the  botanical  collection  at 
Caen,  for  the  purpose  of  determining  whether  a  satisfactory  formula  could  be 
derived  for  computing  the  age  of  trees  with  the  aid  of  the  circumference.  The 
results  of  these  studies  are  discussed  in  detail,  and  the  data  obtained  from 
each  species  with  reference  to  its  yearly-growth  increment  are  presented  in 
tabular  form. 

The  more  important  general  conclusions  derived  from  this  work  are,  in  sub- 
stance, as  follows :  The  life  of  a  tree  may  be  divided  into  2  periods,  whic-h  vary 
according  to  the  species.  During  the  first  period,  or  period  of  acceleration,  the 
thickness  of  the  annual  rings  increases  from  year  to  year.  During  the  second 
period,  or  period  of  abatement,  the  thickness  of  the  annual  rings  diminishes 
progressively,  although  in  this  latter  period  there  is  an  intermediate  phase  in 
which  the  difference  is  hardly  perceptible,  a  second  phase  in  which  the  thick- 
ness decreases  consistently,  and  a  third  phase  in  which  the  change  again  be- 
comes slow.  The  age  of  the  tree  can  not  be  correctly  obtained  by  dividing  the 
.radius  or  diameter  of  the  tree  by  an  average  annual  growth  measurement,  but 
the  growth  rings  must  be  actually  counted.  Where  an  attempt  is  made  to  esti- 
mate the  age  from  the  circumference,  the  measurement  should  be  made  at  a 
distance  of  about  1.8  meters  from  the  ground. 

In  the  case  of  Taxus,  it  was  noted  that  certain  annual  layers  did  not  extend 
completely  around  the  tree.     With  the  same  species  it  was  found  that  as  the 


FORESTRY.  343 

trunk'  grew  niiinerons  small  twigs  were  imprisoned.  Where  these  twigs  were 
alive  they  were  siirronntled  by  the  wood,  and  where  they  were  dead  they  were 
inore  closely  united  with  the  trunk. 

Determination  of  the  germination  of  seeds  of  forest  trees,  G.  Schotte 
[Sh-ogsnhdsfui:  Tidshr.,  5  (1907),  No.  -'/-J,  pp.  l'il-lo5). — An  account  is  given 
of  e-xperimeuts  with  the  Rodewald-Cieslar  germination  apparatus  and  other 
methods  of  determining  the  germination  of  seeds  of  forest  trees,  with  accounts 
of  the  work  in  this  line  done  by  other  foresters.  The  best  method  for  deter- 
mining the  gei'minatiou  of  these  seeds,  in  the  author's  opinion,  is  the  one  that 
will  cause  all  viable  normal  seeds  in  the  sample  to  germinate  in  the  shortest 
possible  time. — f.  w.  woll. 

Annual  progress  report  of  forest  administration  in  the  -wrestern  and 
eastern  circles  of  the  United  Provinces  for  the  forest  year  1905-6,  L. 
Mercer  and  II.  Jackson  (Ann.  Rpt.  Forest  Admin.  West,  and  East.  Circles 
[India],  1005-6,  pp.  l-'/S). — In  this  report  the  usual  statements  are  given  in 
regard  t<i  the  constitution  of  State  forests,  the  management,  protection,  sylvi- 
culture, exploitation,  financial  results,  and  administration  for  each  of  these 
regions,  with  tabulated  annual  statements  in  regard  to  the  various  phases  of 
the  work,  including  forest  areas,  surveys,  receipts,  disbursements,  etc. 

On  fire  stations  in  the  Norrland  forests,  O.  II.  Humble  (Skopsrdrdsfdr. 
Tidskr..  J  (1907),  No.  .'/-5,  pp.  158-171). — The  author  recommends  the  establish- 
ment of  a  system  of  fire  towers  in  forest  districts  for  the  ready  discovery  and 
extinction  of  forest  fli'es.  These  may  be  located  at  points  some  30  miles  apart 
and  connected  with  one  another  by  means  of  a  telephone  system.  The  initial 
expenses  are  estimated  for  Jamtland  County,  Sweden,  as  follows:  2,000  krouor 
($530)  per  tower,  with  19  miles  telephone  connections,  exclusive  of  poles,  or 
2,500  kronor  (.$(i70)  with  33  miles  telephone  connections.  The  annual  expenses 
connected  with  the  maintenance  of  a  system  of  20  stations,  including  the  pay 
of  a  watchman  at  each  tower  for  100  days  would  amount  to  10,000  kronor 
($2,080).  This  number  of  stations  would  serve  to  protect  2,873,513  hectares  of 
forest  at  an  expense  of  35  oere  (0.4  cts. )  per  100  hectares  per  year. — f.  w.  woll. 

The  main  features  of  the  Norrland  forest  management,  P.  O.  Welander 
(HL-of/svdrd.sfor.  Tidsla:,  5   (1907),  No.  .1.  pp.  139-1J,9).~¥.  w.  woll. 

Instructions  for  examinations.  Agricultural  settlement.  (Act  of  June 
11,  1906)  (r.  »S'.  Dcpf.  Agr.,  Forest  fierr.  [Pamphlet],  1907,  Jiili/  1,  pp.  12).— 
The  act  of  June  11,  1900,  provides  for  the  entry  of  agricultural  lands  in  forest 
reserves.  This  pamphlet  gives  directions  as  to  the  examination  by  officials  of 
the  Forest  Service  of  lands  so  entered,  and  the  keeping  of  records  relating 
thereto. 

Practical  advice  for  making  plantations  in  Algeria,  E.  Le  Men  (Bui.  Off. 
Gouvt.  G6n.  Alg^rie,  1907,  l^up.  8,  pp.  91-115). — This  pamphlet  was  prepared  for 
the  encouragement  of  various  forms  of  tree  plantings  in  Algeria,  and  includes 
pojjular  directions  for  the  selection  of  soil,  and  planting,  cultivating,  priming, 
grafting  of  trees,  including  their  use  along  avenues,  highways,  and  irrigation 
canals,  in  the  creation  of  wooded  areas,  and  olive  plantations. 

On  the  loss  in  weight  of  drying  logs  and  firewood,  W.  Ekman  (Skogs- 
rnrdsfor.  Tidskr.,  5  (1907),  No.  li-5,  pp.  129-l.'i0). — Determinations  were  made 
of  the  percentage  decrease  in  weight  of  spruce,  pine,  and  birch  logs  during  the 
first  '.'>  years  after  cutting  both  with  the  bark  on  and  half  or  entirely  barked. 
The  losses  ranged  from  10  per  cent  (unbarked  pine)  to  45  per  cent  (barked 
spruce)  for  trees  cut  before  Jiuie  1.  The  same  percentage  losses  were  obtained 
about  July  1,  whether  the  trees  were  cut  early  in  the  year  or  by  June  1.  Losses 
in  tin;  weight  of  fuel  wood  are  also  reported,  as  well  as  for  whole  trees  with 
their  branches  on, — f.  w.  woll. 
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Production  of  lumber,  lath,   and  shingles,  by  States  and  species,    1906, 

1905,  and  1904  {Bur.  of  the  Census  [U.  S.] ;  V.  S.  Dept.  Agi\,  Forest  8erv., 
1907,  July  19.  folio). — This  folder,  prepared  jointly  by  the  Bureau  of  the  Census 
of  the  Department  of  Commerce  and  Labor  and  the  Forest  Service  of  the 
Department  of  Agriculture,   contains   tabulated   returns   from   21.077  mills   in 

1906,  11,666  mills  in  1905,  and  18,277  mills  in  1904. 

The  use  of  carbolic  acid  emulsion  in  the  impregnation  of  beech  ties,  R. 
LoKENZ  iCeiitbl.  Gesain.  Forstic.  33  (1907).  Xo.  ',.  ijp.  I.i7-l.',l). — The  author 
has  made  experiments  in  the  presei'vatiou  of  wood  with  different  solutions, 
and  is  of  the  opinion  that  carbolic  acid  emulsion  is  not  only  less  costly  than 
tar  oil  but  more  effective.  His  experiments  are  described  in  detail.  The  cost 
of  preserving  a  beech  sleeper  of  1  cubic  meter  with  pure  carbolic  acid  is  said 
to  be  from  about  12  to  16  cts.,  deiJeuding  on  the  percentage  of  emulsion  absorbed, 
and  when  introduced  under  a  pressure  of  from  8  to  10  atmospheres  the  emul- 
sion is  said  to  occupy  from  25  to  40  per  cent  of  the  volume  of  air-dried  ties. 
When  used  with  larger  timber  this  emulsion  is  said  to  penetrate  the  wood 
equally  as  well  as  watei*  or  various  soluble  salt  solutions. 

Jamaica  timbers,  W.  Habris  {Agr.  Xcics  [Barbados].  6  (1907),  Xo.  127,  p. 
71). — lu  au  article  to  the  Jamaica  Daihj  Telegraph  the  author  suggests  the 
use  of  local  timber  supplies  in  the  rebuilding  of  Kingston,  and  gives  a  long  list 
of  native  timbers  suitable  for  house  work,  sbingles,  wbarf  pile.s,  etc. 

The  staff-tree  (Celastrus  scandens)  as  a  former  food  supply  of  starving 
Indians,  F.  T.  Dillingham  (Amer.  yat.,  J,l  (1907),  No.  J,S6,  pp.  391-393). — 
Reference  is  made  to  the  use  of  the  staff-tree  by  some  tribes  of  North  American 
Indians  in  times  of  starvation.  As  a  result  of  recent  tests  of  both  the  bark  and 
wood,  conducted  at  tbe  Bussey  Institution  of  Harvard  University,  it  appears 
that  unlike  the  bark  of  most  deciduous  trees  that  of  the  staff-tree  contains  an 
abundance  of  a  carbohydrate,  known  as  mannan,  to  the  presence  of  which  is 
attributed  a  part  at  least  of  its  physiologicaT  value. 

The  longleaf  pine  in  virgin  forest,  G.  F.  Schwakz  (Neiv  York  and  London, 

1907,  pp.  13-5,  figs.  23,  dgms.  2,  map  1). — This  book  is  intended  as  a  contri- 
bution to  the  life  history  of  the  longleaf  pine  (Pinus  palustris).  with  the  view 
of  presenting  some  of  the  most  important  silvical  facts  regarding  this  tree. 
The  work  is  designed  primarily  for  foresters,  forest  students,  and  owners  and 
managers  of  southern  pine  timber  lands. 

The  important  phases  under  consideration  are  the  character  of  virgin  long- 
leaf  pine  forests,  natural  rotation  or  evolution  in  the  forest,  tolerance,  fires, 
the  soil  cover,  injury  to  seedlings  caused  by  hogs,  rate  of  growth  in  virgin 
forest,  and  forest  management.  The  work  concludes  with  a  chapter  on  the 
aesthetics  of  forestry.  The  text  is  illustrated  with  numerous  figures  and  a  map 
showing  the  general  distribution  of  the  longleaf  pine. 

Northern  limit  for  spruce,  A.  W.  Graxit  ( Skogsviirdsfor,  Tidskr..  .5  (1907), 
No.  Jf-5,  pp.  217,  21S,  fig.  1). — A  photographic  reproduction  and  note  on  a  spruce 
tree,  which  the  author  found  growing  in  the  Pasvig  Valley  near  Klister  Lake, 
South  Varanger,  in  Russian  Lappmark.  at  69°  32'  38",  and  believes  to  be  the 
northernmost  spruce  in  the  world.  The  tree  was  about  45  ft.  high  and  10  to  12 
in.  in  diameter,  5  ft.  from  the  ground.- — f.  w.  woll. 

Investigations  on  the  production  of  caoutchouc  from  Manihot  glaziovii, 
A.  "Zimmerman  (Pfianzer.  3  (1907),  So.  '/.  pp.  49-61). — Tabular  results  are 
given  of  the  author's  rubber-tapping  experiments  with  Manihot  glaziovii  in 
German  East  Africa,  in  which  various  systems  of  tapping  were  used,  including 
the  "  Querring "  method,  perpendicular  stripping,  single  incisions  over  large 
area,  and  the  spiral  and  V-shape  cut  methods.  The  3  former  methods  are  the 
most  successful  thus  far.     At  the  end  of  1  year's  tapping  from  9  trees  less  than 
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4  years  of  age.  an  average  of  21S  gui.  of  dry  caoutchouc  was  produced  per  tree, 
the  stems  and  hirger  branches  both  being  tapped.  One  of  these  trees  yielded 
481  guj.  and  another  440  gua. 

With  regrad  to  the  spiral  method  of  tapping,  the  average  yield  of  caoutchouc 
per  single  tapping  was  very  small,  ranging  from  1.2  to  1.52  gm.  of  dry  caout- 
chouc. The  author  is  of  the  opinion  that  it  will  not  compare  favorably,  even 
nu  older  trees,  with  the  3  former  methods.  The  V-shape  method  is  considered 
worthy  of  further  trial. 

The  greatest  average  yield  per  single  tapping  was  secured  with  the  single 
incision  method  over  lai'ge  surface,  in  which  the  average  yield  per  tapping  was 
4.33  gm.  of  dry  caoutchouc. 

On  some  rubber  plants  in  South  Madagascar,  J.  Costaxtix  and  H.  Poisson 
{Compt.  RokJ.  Acad.  Sci.  [Paris].  I'f',  (1907).  Xo.  19.  pp.  1053-1055).— In 
a  recent  tour  through  South  Madagascar.  M.  Gaey  collected  several  species  of 
caoutchouc,  which  are  exploited  to  considerable  extent  by  the  natives.  From 
2  of  these,  locally  known  as  Kokomba  and  Kidroa,  the  rubber  Is  said  to  be 
extracted  from  the  roots,  which  are  gathered  and  exposed  to  the  sun  in  order 
to  create  a  rapid  coagulation  of  the  latex,  after  which  they  are  beaten  with  a 
piece  of  hanl  wood.  The  separated  bark  is  then  pounded  to  a  pulp  and  the 
mass  1)oiled  with  water,  in  order  to  eliminate  the  greater  portion  of  the  free 
bark.  The  drying  and  boiling  is  repeated  once  or  twice,  after  which  the  rubber 
is  made  up  into  regular  commercial  balls. 

The  authors  describe  these  plants  as  new  species  of  Mascarenhasia,  AI.  geaiji 
and  J/.  A/V/ros'.  respectively.  Two  species  of  Landolphia,  discovered  at  the  same 
time,  have  been  named  L.  mamolava  and  L.  mamavo,  and  are  also  described. 

Rubber  from  a  tuber  at  last  (India  Ruihcr  World.  36  {1901),  Xo.  Jf.  p.  300. 
fin.  1). — A  brief  account  is  given  of  a  tuberous  rubber  plant  found  in  Portu- 
guese West  Africa,  and  reported  by  C.  E.  de  Mello  Geraldes.  of  the  agronomical 
institute  at  Lisbon.  This  plant  is  locally  known  as  "  ekanda  "  and  "  marianga  " 
and  has  been  ascribed  In*  .J.  Henriques  to  the  natui'al  order  Asclepiadace:^.  It  is 
said  to  flourish  particularly  in  the  sandy,  treeless  plateaus  between  the  Kwanza 
and  Zambesi  rivers,  and  is  described  in  part  as  a  stemless  biennial  plant  with  a 
fleshy  yellow  tuberous  root,  sometimes  turnip-shaped,  but  usually  resembling  a 
flattened  sphere,  the  entire  substance  of  which  is  permeated  with  lactiferous 
ducts. 

Rubber  has  been  obtained  from  the  '*  ekanda  "  tubers  by  various  crude  experi- 
mental processes,  chiefly  by  slicing  them  and  applying  jtressure.  Tubers  2 
years  old  are  referred  to  as  attaining  a  diameter  of  5i  in.  and  a  weight  of  H 
His.  a  rubber  yield  of  i  per  cent  of  the  total  weight  resulted  from  the  crude 
processes. 
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The  injurious  effect  of  high  germination  temperatures  upon  the  subse- 
quent development  of  cereals,  O.  Appel  and  G.  Gass.ner  [Mitt.  K.  Biol.  Aiist. 
LiuiiJ  II.  Forstir..  1907.  Xo.  -J,  pp.  .J-7.  fiff.  1). — During  the  spring  and  summer  of 
IDOG  the  authors  noticed  in  the  summer  grainfields  about  Dahlem  a  peculiar 
diseased  condition,  which  examination  of  material  showed  was  not  due  either 
to  fungi  or  insects.  The  plants  had  lost  their  usual  gi-een  color  and  the  lower 
leaves  were  dead.  It  was  suggested  that  the  high  temperature  following  the 
seeding  might  have  been  the  cause  of  the  injury,  and  pot  experiments  were 
undertaken  with  wheat,  barley,  and  oats,  one  series  of  which  was  kept  at  20  to 
25°  C.  and  the  other  from  5  to  7°  during  the  period  of  germination. 

After  3  weeks'  subjection  to  the  above  temperatures  the  plants  at  the  higher 
temperature  showed  the  characteristic  appearance  noted  above.     Soil  and  fer- 
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tilizer  studies  showed  tbat  these  agents  did  not  produce  the  trouble  described 
and  that  the  injury  must  have  been  caused  by  the  high  temperature  at  and 
following  the  period  of  germination. 

As  a  practical  means  for  preventing  injury  due  to  this  cause  the  authors 
recommend  the  late  seeding  of  winter  grains  and  the  early  seeding  of  spring 
cereals. 

The  alteration  of  forage  by  parasitic  plants,  A.  Porcherel  {Jour.  Med.  Yet. 
ct  Zootcvh..  .'j8  (1907).  March,  pp.  l.j.',-166.  figs.  6;  June,  pp.  346-359). — A 
resume  is  given  of  literature  relating  to  the  changes  induced  by  rusts,  smuts, 
ergots,  molds,  etc.,  on  various  forage  j)lants.  and  the  effect  produced  on  animals 
by  feeding  the  infected  forage. 

Some  investigations  on  the  loose  smut  of  cereals,  O.  Appel  and  G.  Gassner 
(Mitt.  K.  Biol.  Anst.  Land  u.  Forstic,  1907,  Xo.  J,,  pp.  9-12,  pg  1). — The  rela- 
tion between  the  germination  of  cereals  and  the  infection  b.v  smut  is  discussed. 
The  authors  claim  that  the  more  rapidly  the  cereal  germinates  the  less  subject 
it  is  to  attacks  of  smut  through  seedling  infection.  The  partial  resistance  of 
certain  varieties  of  cereals  to  smut  is  due,  in  the  authors'  opinion,  to  the  fact 
that  the  seed  germinates  and  develops  the  seedling  stage  more  ciuickly  than 
others  that  are  quite  susceptible  to  disease. 

A  smut  of  tall  oat  grass,  O.  Appel  and  G.  Gassnek  (Mitt.  K.  Biol.  Anst.  Land 
u.  Forstu-..  1907,  Xo.  .'/,  pp.  12,  13). — The  authors  describe  Vstilago  dura  n.  sp. 
as  occurring  on  tall  oat  grass.  The  fungus  resembles  I  .  percnnans,  but  differs 
fi'om   that  species   in   imi)ortant   characters. 

Changes  in  the  head  of  square  head  wheat  due  to  smut,  O.  Appel  (Mitt.  K. 
Biol.  Anst.  Land  u.  Forstic,  1007,  A'o.  Jf.  p.  12,  fig.  1). — On  account  of  the  reported 
effect  of  smut  on  square  head  wheat  the  author  conducted  some  experiments  in 
which  alternate  plats  were  seeded  with  infected  and  clean  seed.  The  resulting 
crop  showed  profound  changes  in  the  character  of  the  wheat  heads,  the  normal 
square  head  being  changed  into  an  elongated,  narrow,  loosely  spiked  head. 
Where  there  was  no  infection  the  normal  type  of  heads  prevailed.  The  change 
is  attributed  to  the  smut,  and  it  is  said  that  frost  or  other  injury  will  produce 
similar  modifications. 

Treatment  of  wheat  for  loose  and  stinking  smuts  {OkJuJioina  Sta.  Rpt. 
1907,  pp.  16-19) . — Directions  are  given  for  the  treatment  of  wheat  for  the  pre- 
vention of  loose  and  stinking  smuts,  the  information  being  drawn  largely  from 
Farmers'  Bulletins  of  this  Department  (E.  S.  R.,  10,  p.  154;  17,  p.  1078). 

Notes  on  Fusarium,  O.  Appel  (Mitt.  K.  Biol.  Anst.  Land  u.  Forstir.,  1907,  No. 
4,  pp.  31-33,  fig.  1). — The  author  describes  the  injury  to  various  species  of  Le- 
guminosse  by  attacks  of  Fusarium,  also  a  disease  of  cereals,  known  as  the  foot 
disease,  which  is  attributed  to  a  species  of  Fusarium,  and  the  action  of  these 
fungi  in  destroying  cellulose. 

Notes  on  clover  canker,  R.  Aderhold  (Mitt.  K.  Biol.  Anst.  Land  ii.  Forstio., 
1007,  A'o.  4,  pp.  21-24,  figs.  2). — The  clover  fields  of  parts  of  Germany  are  said 
to  be  frequently  attacked  by  a  disease  which  is  variously  referred  to  as  canker 
or  winterkilling,  etc.,  but  an  examination  of  the  plants  showed  that  it  was  due 
mainly  to  Sclerotinia  trifoliorum.  The  effect  of  the  fungus  on  the  host  plant  is 
described  and  notes  given  on  the  life  history  of  the  parasite.  Experiments  have 
been  inaugurated  to  test  the  susceptibilty  of  various  varieties  of  red.  alsike, 
white,  and  crimson  clover,  and  alfalfa  to  this  fungus. 

Clover  sickness  (.Jour.  Bd.  Agr.  [London],  I4  (1907),  No.  4,  pp.  223-227,  figs. 
2). — Clover  sickness  is  said  to  be  due  largely  to  attacks  of  nematodes  (Ttjlen- 
chus  derastatrix)  or  the  fungus  Sclerotinia  trifoliorum.  Evidence  is  offered  to 
show  that  the  nematodes  are  a  primary  cause  of  clover  sickness,  and  that  in  ad- 
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dition  to  attaokinc;  the  cIovit.  potatoes,  strawberries,  onions,  and  oats  are  subject 
to  infestation. 

Where  crops  show  signs  of  disease,  applications  of  sulphate  of  potash  are  rec- 
oniniended,  and  where  practicable  the  sterilization  of  the  soil  by  the  use  of  gas 
lime  is  advised.  The  removal  and  burning  of  infested  material  will  greatly  aid 
in  preventing  the  spread  of  the  disease. 

Cotton  anthracnose  and  cotton  rust,  A.  C.  Lewis  (Ga.  Bd.  Ent.  Bui.  2//,  pp. 
Ji9-ll,  p(js.  8). — A  description  is  given  of  the  anthracnose  of  cotton  caused  by 
CollctotricJiuiu  f/os.sijpii,  and  the  relation  of  certain  insects  to  the  disease  is  dis- 
cussed. It  is  believed  by  many  that  a  number  of  insects,  such  as  the  green 
soldier  bug.  the  cotton  leaf  bug,  and  others,  by  puncturing  the  bolls  cause  the 
disease,  but  in  the  author's  opinion  there  is  no  relation  between  the  insect  punc- 
ture and  the  anthracnose,  aside  from  the  possibility  of  spreading  the  disease  by 
insects  visiting  from  boll  to  boll. 

Among  remedies  suggested  for  the  prevention  of  anthracnose  the  author  dis- 
cusses resistant  plants,  resistant- varieties,  the  rotation  of  crops,  and  treatment 
of  seed  before  planting. 

The  red  rust,  black  rust,  angular  leaf  spot,  etc.,  are  briefly  discussed. 

The  root  rot  of  sugar  beets,  W.  Busse,  L.  Peters,  and  F.  C.  von  Faber  {Mitt. 
K.  Biol.  Aiist.  Land  u.  Forstiv.,  1907,  No.  4,  PP-  15-18). — As  a  result  of  experi- 
ments the  authors  recognize  three  causes  of  root  rot  of  sugar  beets,  namely, 
Pythiiini  deharyanum,  Phoiiia  beta',  and  Aphanomyces  kcvis,  and  they  think  it 
very  improbable  that  My.roDiouas  hetw  is  the  cause. 

Experiments  were  conducted  to  prevent  root  rot  by  treating  the  seed  with 
solutions  of  calcium  carbonate  and  Bordeaux  mixture  and  by  soil  treatment 
with  slaked  and  quick  lime.  The  results  obtained  with  the  carbonate  of  lime 
do  nor  warrant  its  further  trial.  Bordeaux  mixture  gave  favorable  results,  and 
the  experiments  in  soil  treatment  are  to  be  continued. 

A  pustule  scab  of  beets,  W.  Busse  and  F.  C.  von  Faber  (Mitt.  K.  Biol.  Anst. 
Land  ii.  Forstir.,  1007,  No.  Jf,  pp.  18-20,  fig.  1). — A  brief  description  is  given  of 
a  form  of  scab  occurring  on  sugar  beets  in  northern  and  central  Germany,  the 
cause  of  which  is  said  to  be  Bacterium  scabicijcnuni  n.  sp.  A  previous  report 
of  this  disease  has  been  noted  (E.  S.  R.,  18,  p.  948). 

Black  rot  of  cabbages  and  turnips  {Jour.  Bd.  Ayr.  [London],  IJf  {1907),  No. 
Jf,  pp.  228,  229,  py.  1). — An  account  is  given  of  the  black  rot  of  cabbages  and 
turnips  due  to  Pscudonionas  campestris,  and  it  is  stated  that  in  England  rape 
appears  to  be  most  susceptible  to  the  disease. 

In  an  extensive  trial  plat  with  various  kinds  of  cabbage,  Brussels  sprouts, 
etc.,  those  strains  which  are  related  to  rape  were  first  attacked,  while  those 
without  this  relationship  were  the  last  to  succumb. 

Attention  is  called  to  the  investigations  carried  on  at  the  New  York  State 
Station  (E.  S.  R.,  16,  p.  480),  which  showed  that  the  disease  might  be  carried 
through  infected  seeds,  and  as  a  precautionai\y  measure  It  is  recommended  that 
all  cabbage  seeds  be  disinfected  by  soaking  them  for  15  minutes  in  a  solution 
consisting  of  1  part  of  corrosive  sublimate  to  1,000  parts  of  water,  or  1  lb.  of 
formalin  to  ?>0  gal.  of  water. 

Crown  gall  {Oklahoma  >S'/fl.  R/it.  1907,  pp.  2-'i-2G). — A  popular  account  of  the 
crown  gall,  which  attacks  apples,  pears,  peaches,  apricots,  and  other  fruit  trees. 
A  warning  is  given  against  the  jtlanting  of  infested  stock. 

Cedar  apples  (Gymnosporangium  macropus),  F.  D.  Heald  {Science,  n.  ser., 
26  {1907),  No.  6.59,  pp.  219,  2,20).— During  the  past  few  years  cedar  rust  has 
increased  in  abundance  and  severity  in  Nebraska  and  adjacent  States,  threaten- 
ing the  life  of  cedars  in  many  places  where  they  are  used  as  wind-breaks  about 
orchards.    In  many  localities  the  cedars  are  considered  very  valuable  and  assist- 
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ance  has  been  asked  to  save  them  from  the  destructive  effect  of  this  fiingiis. 
As  a  result  observations  have  been  made  on  the  life  history  of  the  rust,  and 
spraying  experiments  are  in  progress. 

In  1006  it  appears  that  the  first  cluster-cups  on  the  apple  matured  about  the 
first  of  July,  but  at  this  date  only  a  few  were  open  and  these  were  mostly  on 
fruit  where  two  or  more  apples  were  in  contact.  A  few  days  later  young  cedar 
apples  as  large  as  radish  seeds  were  abundant  on  the  cedars.  Observations 
made  at  other  points  showed  the  almost  simultaneous  occurrence  of  the  fungus 
on  the  apple  and  the  cedar.  Small  cetlar  trees  were  inclosed  in  glass  houses 
so  ventilated  as  to  prevent  infection  from  the  outside,  but  cedar  apples  developed 
upon  them  early  in  July. 

Concerning  these  observations  the  author  offers  two  explanations,  either  that 
the  fungus  is  perennial  or  the  recidial  spores  of  one  season  produce  the  cedar 
apples  which  appear  in  June  of  the  next  year  and  reach  their  maturity  in  the 
autumn.  There  appears  to  be  some  evidence  of  the  perennial  character  of  the 
mycelium,  but  the  second  explanation  is  at  present  believed  more  probable.  If 
this  is  true,  the  cedar  is  probably  infected  in  summer  and  autumn,  but  no  evi- 
dence of  the  resulting  cedar  apples  can  be  noted  until  the  next  season's  growth. 
It  would  then  require  two  years  for  a  cedar  apple  to  develop.  Further  observa- 
tions are  Ijeing  carried  on  to  substantiate  this  view. 

The  relationship  of  Phyllosticta  solitaria  to  the  fruit  blotch  of  apples,  J.  L. 
Sheldon  (Science.  ».  ser.,  26  [1907).  So.  658,  pp.  ISS-lSo). — The  fruit  blotch 
of  apples  has  been  previously  referred  to  an  undetermined  species  of  Phyllosticta 
(E.  S.  R.,  13,  p.  1059;  18,  p.  1062),  and  the  author  reports  having  observed  the 
fungus  on  the  wild  crab  apple  as  well  as  on  cultivated  apples.  A  study  of  the 
material  showed  that  the  parasite  in  both  cases  was  the  same,  and  it  was  deter- 
mined that  the  blotch  disease  of  apples  is  caused  by  P.  solitaria,  a  fungus 
occurring  either  on  the  leaves,  fruits,  or  branches  of  the  wild  crab  and  culti- 
vated apple.  , 

Control  of  bitter  rot  of  apples,  J.  C.  Blair  (Illinois  St  a.  Circ.  112,  pp.  13). — 
This  circular  consists  of  a  summary  of  results  of  the  work  carried  on  at  the 
station,  the  details  of  which  are  to  be  published  in  a  forthcoming  bulletin.  The 
principal  results  obtained  indicate  that  the  disease  can  be  successfully  controlled 
by  the  application  of  standard  Bordeaux  mixture,  the  sprayings  to  be  made  so 
that  the  fruit  will  be  well  covered  with  the  fungicide.  Spraying  the  dormant 
trees  with  copper  sulphate  solutions  or  other  strong  washes  is  said  to  be  in- 
effective in  controlling  the  bitter  rot.  The  application  of  salt  on  the  ground 
about  trees  was  found  to  be  without  any  value. 

Experiments  with  black  spot  of  apple,  D.  McAlpine  (Jour.  Dept.  Agr.  Vic- 
toria. 5  (1907).  Xo.  6,  pp.  362,  363). — On  account  of  the  claims  made  that  a 
number  of  proprietary  sheep  dips  have  important  fungicidal  value,  the  author 
carried  on  in  1905-6  and  1906-7  a  series  of  spraying  experiments  to  compare 
their  efficiency  with  Bordeaux  mixture  and  soda  Bordeaux  mixture  in  controlling 
black  spot  of  apples.  From  the  experiments  it  is  conclusively  shown  that  sheep 
dips,  phenyl,  and  similar  preparations  are  not  to  be  compared  with  Bordeaux 
mixture  or  copper  soda  mixture  as  a  treatment  for  black  spot. 

Some  new  parasites  of  cacao,  L.  Lutz  (BiiL  Soc.  Bot.  France,  53  (1906), 
pp.  XLVIII-LII,  figs.  2). — Descriptions  are  given  of  3  parasites  that  have  been 
recently  recognized  as  occurring  on  the  pods  and  seeds  of  cacao.  The  species 
described  are  Macrosporium  verrucosum  n.  sp.,  Sterigmatocystls  luteo-nigra 
n.  sp.,  and  Fiisarinni  tlieohromw  n.  sp. 

Concerning  thrombosis  of  currants  and  gooseberries,  R.  Aderhold  (Mitt. 
K.  Biol.  Anst.  Land  u.  Forstic,  1901,  Xo.  ^.  pp.  26,  27). — A  brief  description  is 
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given  of  a  disease  of  currants  and  gooseberries  in  which  the  water  conductive 
tissues  are  plugged  ity  growths  of  the  mycelium  of  a  species  of  Verticillium. 

The  American  gooseberry  mildew  attacking  red  currants,  E.  S.  Salmox 
(Card.  Chron.,  3.  so:,  '/.i  {VJOl),  Xo.  1012,  p.  26). — While  investigating  an  out- 
break of  American  gooseberry  mildew  (Spluvrotheca  mors-tivw),  the  author 
found  that  the  fungus  had  spread  to  red  currant  bushes  which  were  growing 
intermixed  with  gooseberry  bushes.  This  fact  seems  to  show  that  the  fungus 
is  capable  of  directly  attacking  and  living  on  the  red  currant  and  does  not 
require  time  to  accustom  itself  to  this  host. 

In  addition  the  author  mentions  having  observed  the  European  gooseberiy 
mildew  ( Microsphwra  (jro.ssuhirkc)  occurring  on  red  currant  bushes.  In  this 
case  the  mildew  was  not  confined  to  the  leaves,  as  is  usually  the  case,  but 
occurred  also  upon  the  berries. 

Notes  on  some  diseases  of  the  grape,  L.  Ravaz  (Bui.  Mens.  Off.  Renseig. 
Agr.  [Parish,  6  (1907),  Xu.  7,  pi).  837,  838).— The  author  reports  failure  to  dis- 
cover the  mycelium  of  Vncinula  americana  on  the  young  shoots  or  on  the  bud 
scales  of  the  grape,  where  it  is  claimed  the  fungus  passes  the  winter.  He  has 
found  it  quite  regularly  within  the  dormant  buds  about  the  axis  and  among  the 
developing  grapes  within  the  buds.  If  the  fungus  normally  winters  in  this  way, 
the  failure  to  prevent  the  appearance  of  powdery  mildew  by  the  use  of  strong 
washes  on  the  dormant  vine  is  explained. 

Court-noue,  a  destructive  disease  in  central  France,  Italy,  and  Spain,  the 
cause  of  which  has  been  attributed  to  various  species  of  bacteria,  fungi,  etc.,  is 
due,  according  to  the  author,  to  the  action  of  late  frosts  upon  the  young  shoots. 

Another  disease  of  grapes,  to  which  the  name  apoplexy  is  given,  is  caused  by 
Polifponis  it/iiarius  and  not  by  accidental  and  meteorological  conditions. 

The  injury  of  grape  leaves  through  the  application  of  fungicides,  F.  Muth 
(Mitt.  Dent.  Weinbau  Yer.,  1  {1906),  No.  1,  pp.  9-18;  abs.  in  Bot.  Centhh,  105 
(1907),  Xo.  28,  pp.  26,  27). — Attention  is  called  to  the  injury  of  grape  leaves  due 
to  the  use  of  heavy  applications  of  Bordeaux  mixture  for  the  prevention  of  attacks 
of  downy  mildew.  Often  the  young  leaves  are  entirely  destroyed  and  the  older 
ones  covered  with  small  brown  spots.  The  Reissling  grapes  appear  especially 
subject  to  Bordeaux  mixture  injury,  while  the  American  varieties  seem  more 
resistant  to  weather  conditions  and  to  the  injurious  effect  of  the  fungicide  than 
most  European  varieties.  For  the  tender  sorts  spraying  with  1  per  cent  Bor- 
deaux mixture  is  recommended. 

The  leaves  and  fruits  of  the  apple  are  said  to  be  subject  to  similar  injury. 

Cocoanut  bud  rot,  W.  T.  IIoene  {Boh  Oflc.  Sec.  Agr.  Cuba,  3  {1907),  No.  1, 
pp  1-.5). — An  account  is  given  of  investigations  by  the  author  on  the  bud  rot  of 
cocoanut  trees  in  different  parts  of  Cuba.  This  disease  has  become  quite  de- 
structive in  certain  groves,  but  it  is  believed  that  destroying  the  affected  trees 
by  burning,  if  promptly  done,  will  hold  it  in  check.  The  author  outlines  a  series 
of  investigations  on  this  disease  which  he  plans  to  take  up. 

Leaf  blight  of  the  plane  tree,  W.  A.  Murrill  {.Jour.  N.  Y.  Bot.  Gard.,  8 
{1907),  No.  91,  pp.  l')7-16l,  figs.  2). — An  account  is  given  of  a  serious  fungus 
disease  which  during  the  past  season  has  caused  the  leaves  and  young  twigs  of 
the  plane  or  sycamore  tree  to  change  color  and  die  as  though  scorched  by  fire. 
This  disease  was  quite  conspicuous  throughout  the  eastern  part  of  the  United 
States  during  the  past  season,  and  is  attributed  to  the  fungus  Olceosporium 
ncrvi.scqinim.  The  mycelium  of  the  fungus  lives  within  the  leaves  and  twigs, 
the  fruiting  portions  appearing  in  brown  patches  on  the  twigs  or  leaves  that 
have  been  killed.  Both  the  American  and  Old  World  species  of  sycamore 
are  subject  to  attack,  but  the  effects  of  the  fungus  are  ordinarily  not  lasting, 
except  in  the  case  of  trees  already  weakened  by  disease  or  starvation. 
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No  treatment  for  the  disease  is  suggested,  as  on  account  of  the  large  size  of 
the  trees  and  the  fact  that  the  fungus  is  an  internal  jiarasite  in  the  leaves  and 
twigs.  s])ra.ving  would  not  be  possible. 

A  blight  disease  of  young  conifers,  P.  Spaulding  (Science,  u.  so:,  26  (1907), 
Xo.  6-59,  1)1).  220,  221). — During  the  past  spring  a  serious  outbreak  of  blight 
was  noticed  in  a  large  conifer  nursery  in  Nebraska  on  the  needles  of  2-year- 
old  seedlings  of  I'iiiKS  potuJerosa  and  P.  diiaricata.  The  damage  was  very  con- 
siderable, several  hundred  thousand  trees  being  affected. 

The  disease  is  characterized  by  a  gradual  dying  back  of  the  needles  from 
the  tip  to  the  base.  From  specimens  of  diseased  trees  placed  in  moist  cham- 
bers spores  were  obtained  of  a  species  of  Pestalozzia.  Cultures  were  made 
from  these  and  successful  inoculations  made  on  healthy  seedlings.  The  various 
species  of  Pestalozzia  have  been  known  as  parasites  of  conifers  in  Europe, 
but  while  the  fungus  has  been  found  in  this  country,  its  presence  as  an  active 
parasite  seems  to  have  been  overlooked. 

For  jireventing  the  spread  of  this  disease  throughout  the  nnrsei\v  the  author 
recommends  the  removal  and  burning  of  diseased  trees,  accompanied  by  thor- 
ough spraying  of  the  remainder  with  Bordeaux  mixture  containing  some 
adhesive  substance. 

Some  stnut  diseases  of  garden  plants,  G.  Korff  (Prakt.  BI.  Pflaiize»baii  n. 
ScliKtz.  •'}  (1901),  .Yo.  7,  PI).  19-82,  flu.  1). — Descriptions  are  given  of  the  smut 
of  violets,  due  to  Vrocystis  viohr,  and  onion  smut  (U.  cepiihr).  and  the  occur- 
rence noted  of  T.  gladioli  on  gladiolus.  V.  anemones  on  species  of  aconite  and 
anemone.  I'.  flVipenduhv  on  spinea.  and  IstUaijo  scorzonera'  on  black  salsify. 
['.  riolacca-  on  pinks,  and  ['.  tuUpo'  on  tulips. 

The  leaf-tip  blight  of  Dracaena  fragrans,  J.  L.  Sheldon  (Jour.  Mycol.,  13 
(1901),  Xo.  90.  pp.  138-lJiO). — The  author  reports  studies  on  the  diseased  leaves 
of  greenhouse  specimens  of  Dracaena  fraf/rans.  in  which  the  lower  leaves  were 
entirely  dead  and  the  middle  ones  dead  at  their  tips.  Small  black,  specks  were 
scattered  throughout  the  dead  portions  of  the  leaves,  and  a  microscopical  exam- 
ination showed  that  they  had  probably  been  killed  by  a  species  of  Gloeosporium. 

The  author  found  that  a  similar  trouble  had  been  described  in  a  report 
of  the  New  Jei'sey  Station  (E.  S.  R.,  6,  p.  823)  in  which  the  fungus  was  attrib- 
uted to  Gloeosporium.  A  study  of  the  material  mentioned  above  revealed  some 
doubt  as  to  the  specific  relationship  of  the  parasite,  but  as  it  corresponds  more 
nearly  to  the  genus  Physalospora  than  any  other,  it  is  placed  in  that  genus 
for  the  present,  and  the  name  Pln/salospoia  dracfrna  n.  sp.  proposed  for  it. 

A  bacterial  disease  of  cultivated  stock,  F.  C.  von  Faber  (Mitt.  K.  Biol.  Anst. 
Land  n.  Forstir.,  1901,  Ao.  .'/,  pp.  2'f.  2-)). — The  author  notes  the  occurrence 
of  Pseiidoinonas  cainpestris  upon  cultivated  stock. 

Protection  against  plant  diseases  and  insects  (Oklahoma  Sta.  Rpt.  1901,  pp. 
26-31). — Formulas  are  given  for  the  prei»ar;ition  of  Bordeaux  mixture.  Paris 
green,  and  Bordeaux  mixture  to  which  Paris  green  is  added,  together  with 
directions  for  their  application. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

Selection  and  crossbreeding  in  relation  to  the  inheritance  of  coat  pigments 
and  coat  patterns  in  rats  and  guinea  pigs,  II.  MacCurdy  and  W.  E.  Castle 
(Caiiictjie  Inst..  Washington  Pub.  10,  pp.  .':0,  pis.  2,  figs.  .'>). — The  experiments 
reported  in  this  paper  were  undertaken  to  obtain  evidence  of  value  in  determin- 
ing whether  evolution  and  the  formation  of  species  are  accomplished  by  the 
natural  selection  of  minute  variations  or  by  mutation.  The  experimental 
animals  were  rats  and  guinea  pigs  and  were  crossed  according  to  various  plans 
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so  as  to  make  easy  the  deterininatiou  of  the  laws  which  prevailed  in  the 
inheritance  of  color  patterns  in  their  coats. 

It  was  foinid  that  the  inheritance  of  color  patterns  took  place,  in  most  cases, 
according  to  Mendelian  requirements,  but  that  inheritance  is  both  alternative 
and  blending.  Since  it  is  imi)ossible  to  distinguish  between  continuous  and 
discontinuous  variations,  and  between  blending  and  alternative  inheritance,  it 
seems  unwise  to  attribute  evolutionary  i)rocesses  to  one  sort  of  evolution  only. 

The  cause  of  partial  and  total  albinism,  J.  II.  W.  T.  Reimers  (Citltura,  19 
(I'.xn),  Xo.  2.L'i.  lip.  2G7-.n''i). — The  literature  relating  to  this  sul).iect  is  dis- 
cussed in  connection  with  bibliographical  notes.  The  author  reaches  the  con- 
clusion that  albinism  in  domestic  animals  is  a  recessive  character  in  the 
Mendelian  sense. 

Experiments  in  the  destruction  of  rats  on  board  ship  by  means  of  liquid 
sulphurous  anhydrid,  A.  Chantemesse  (Rec.  Hyg.  Pub.,  35  (1905),  pp.  191- 
2l.'i). — It  often  becomes  necessary  to  destroy  rats  on  board  loaded  freight 
vessels  and  in  other  situations  where  fabrics  and  provisions  are  stored.  In 
such  cases  the  reagent  used  in  killing  rats  must  be  of  such  a  nature  that  it 
does  not  cause  serious  injury  to  the  stored  materials.  A  long  series  of  e.\i)eri- 
ments  was  carried  on  with  a  patented  apparatus  which  uses  sulphur  dioxid 
condensed  in  water  in  the  form  of  sulphurous  acid.  The  apparatus  is  claimed 
to  add  ozone  to  the  gas  during  the  process  of  its  evolution.  For  this  reason, 
the  resulting  gas  mixture  contains  both  sulphur  dioxid  and  sulphur  trioxid. 

The  gas  was  emi)loyed  in  the  destruction  of  rats  on  board  vessels  loaded  with 
silk,  woolen,  and  cotton  goods,  skin.s,  rubber,  metals,  legumes,  fruits,  preserves, 
etc.  The  injury  cau.sed  to  these  materials  by  the  fumigation  was  not  serious. 
The  committee  which  was  entrusted  with  the  sui)ervision  of  the  ex[)eriiuents 
reiwrts  that  rats  are  effectively  destroyed  b.v  means  of  this  apparatus  and 
recommends  its  use  for  the  purposes  specifled  above. 

Destruction  of  rats,  R.  Wurtz  {Hec.  Hyg.  Pub.,  3.',  (WO-J).  pp.  J, 73-. ',83).— 
In  the  series  of  experiments  reported  by  this  author  upon  the  use  of  a  pro- 
prietar.v  ai)paratus  for  producing  sulphur  dioxid  and  sulphur  trioxid.  it  was 
found  that  sulphur  dioxid  alone  is  as  effective  as  when  mixed  with  sulphur 
trioxid.  Claims  for  special  efficiency  from  the  addition  of  sulphur  trioxid 
are  therefore  discredited.  No  objection,  however,  is  raised  to  the  use  of  the 
machine  which  seems  to  destroy  rats  effectivel.v. 

Combating  rats  and  mice,  Hiltneb  {Prakt.  Bl.  Pfianzenbau  u.  Scliutz,  5 
[1907).  \().  6',  pp.  61-63). — Brief  mention  is  made  of  the  results  commonly  ob- 
tained in  lighting  mice  and  rats  with  infectious  diseases  and  proprietary  forms 
of  virus  prepared  in  different  laboratories.  The  author  believes  that  better 
results  will  be  obtained  from  the  use  of  a  bait  poisoned  by  barium  carbonate. 

Hawks  and  owls  from  the  standpoint  of  the  farmer,  A.  K.  Fisher  (U.  S. 
Ihpt.  Agr.,  Biol.  tSurrcy  Clrc.  61,  pp.  18,  figs.  6). — This  circular  is  a,  revised 
form  of  an  article  published  in  the  Yearbook  for  1894  (E.  S.  R.,  7,  p.  470). 

Directory  of  officials  and  organizations  concerned  with  the  protection  of 
birds  and  game,  1907,  T.  S.  Palmer  (('.  >S.  Dcpt.  Agr.,  Bur.  Biol.  iSnrrey  Circ. 
6.i,  pp.  16). — This  director.v  contains  in  a  convenient  form  the  names  of  persons 
to  whom  application  may  be  made  for  information  regarding  game  laws. 

List  of  publications  of  the  Biological  Survey,  Department  of  Agriculture, 
1907  (t.  ,S'.  Dcpt.  Agr.,  Bur.  Biol.  Surrey  Circ.  60,  pp.  7). 

Twenty-second  report  of  the  State  entomologist  on  injurious  and  other 
insects  of  the  State  of  New  York,  1906,  E.  P.  Felt  (.V.  Y.  State  Mu.s.  Bui. 
no.  PI).  3!)-18(;.  />/.v.  .}.  ////.s'.  2). — During  tlu»  .vear  under  report  particular  atten- 
tion was  devoted  to  the  insect  pests  of  fruit  and  shade  trees,  the  gipsy  moth, 
browu-tail   moth,   gall    midges,   aquatic    insects,   aud   nursery    inspection.    The 
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occurrence  of  Thijsania  zenobia  is  reported  in  Albany.  This  insect  was  ap- 
parently imported  from  South  America. 

Detailed  notes  are  given  on  a  large  number  of  injurious  insects  upon  which 
observations  were  made.  These  include  scurfy  scale,  San  Jose  scale,  aspara- 
gus beetle,  tree  crickets,  grapevine  root-worm,  sugar-maple  borer,  Contarina 
violicola,  etc.  The  last-named  insect  appears  to  threaten  serious  damage  to 
the  industry  of  violet  growing.  The  injuries  caused  by  this  pest  may  be  some- 
what reduced  by  maintaining  low  temperatures  in  the  violet  houses  during  early 
fall  and  by  careful  examination  of  violets  before  they  are  planted.  Warnings 
are  issued  regarding  the  possible  introduction  into  New  York  of  gipsy  moth, 
brown-tail  moth,  and  oriental  slug  caterpillar. 

A  summary  is  given  of  the  notes  received  from  voluntary  entomological  ob- 
servers throughout  the  State.  The  author  presents  a  list  of  the  entomological 
articles  issued  by  his  office  during  the  year  and  also  a  list  of  the  insects  re- 
ceived for  identification  and  for  specimens. 

In  an  appendix  to  the  bulletin  descriptions  are  presented  of  a  large  number 
of  new  species  of  Ceci(lomyiid;i\ 

Second  annual  report  of  the  State  entomologist,  E.  F.  Hitchings  {Ann.  Rpt. 
State  Ent.  Maine,  2  {1906),  pp.  77,  pis.  2,  fiys.  21). — A  general  report  on  the  mis- 
cellaneous work  of  the  State  entomologist  for  the  year  1906.  Particular  atten- 
tion was  given  to  a  study  of  the  distribution  and  means  of  combating  gipsy 
moth  and  brown-tail  moth  in  Maine.  The  San  Jose  scale  has  not  yet  been  dis- 
covered in  Maine,  but  it  is  feared  that  infestation  may  take  place. 

Brief  practical  potes  are  also  given  on  apple-tree  tent-caterpillar,  strawberry 
weevil,  oyster-shell  bark-louse,  woolly  aphis,  and  various  other  Injurious  insects. 
Mention  is  made  of  the  interest  taken  by  various  local  organizations  in  the 
work  of  eradicating  insect  pests. 

Entomological  practice,  J.  Vosseler  {Pflanzcr,  3  {1907),  A"o.  5-6,  pp.  65- 
77). — Attention  is  called  to  the  important  functions  of  the  economic  entomolo- 
gist, particularly  in  countries  where  this  subject  has  not  been  widely  promul- 
gated. The  present  account  is  largely  a  description  of  the  work  of  the  zoologi- 
cal laboratory  of  the  biological  agricultural  institute  at  Amani.  Mention  is 
made  of  the  many  difficulties  encountered  by  the  economic  entomologist  in  his 
work. 

Notes  on  insect,  fungus,  and  other  pests  {Jour.  Bd.  Agr.  [London],  Uf 
{1907),  ~So.  .'/,  pp.  212-222). — Biological  and  economic  notes  are  given  on 
Smerinthus  oceUatns-.  'Neoclytus  caprea,  Phaedon  betuhv,  carabid  beetles,  mites, 
eelworms,  larva^  of  leaf-mining  flies,  plant  lice,  etc. 

New  genera  and  species  of  Aphelininae,  with  a  revised  table  of  genera, 
L.  O.  Howard  {(J.  8.  Dcpt.  Agr.,  Bur.  Ent.  Bui.  12,  pt.  J,,  tech.  ser.,  pp.,  67-88, 
figs.  10). — In  the  present  paper  descriptions  are  given  of  20  new  species  and  5 
new  genera  of  Aphelininae.  They  are  supplementary  to  those  published  in  a 
previous  bulletin  (E.  S.  R.,  7,  p.  516).  The  Apheliuinje  have  proved  to  be  of 
great  importance  in  the  control  of  scale  insects. 

Leaf  hoppers — Supplement,  G.  W.  Kirkaldy  {Haicaiian  Sugar  Planters"  Sta., 
Div.  Ent.  Bui.  3,  pp.  189,  pis.  20,  figs.  3). — From  the  leaf  hoppers  collected  by 
Koebele,  Perkins,  and  Muir  in  Australasian  countries,  Fiji  Isles,  and  China,  58 
additional  genera  and  subgenera  and  175  species  and  varieties  are  described  as 
new.  This  makes  a  total  of  143  genera  and  387  species  from  the  material  just 
mentioned.  The  author  presents  technical  descriptions  of  species,  analytical 
tables  for  their  identification,  and  l)iological  notes. 

The  anatomy  of  the  proboscis  of  Stomoxys,  J.  W.  W.  Stephens  and  R. 
Newstead  {Ann.  Trop.  Med.  and  Par.,  1  {1907),  \o.  2.  pp.  171-198,  pis.  8).— 
The   methods   adopted   in  making  dissection   of   specimens   of   Stomoxys   are 
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described  in  some  detail.  Tlie  anatomical  features  of  the  various  parts  of  the 
proboscis  and  connected  structures  in  tbis  genus  are  enumerated. 

A  disease  of  oats  due  to  Tarsonemus  spirifex,  L.  Guille  (Jour.  Agr.  Prat., 
II.  scr.,  13  (I'JOl).  No.  IS,  pp.  552-556,  fujs.  .}). — Oats  attacked  by  Tarsonemus 
spirifex  show  peculiar  cigar-sbaped  enlargements  at  the  apex  of  the  stems.  The 
head  of  infested  oats  becomes  spirally  coiled,  but  remains  shorter  than  in  normal 
plants,  so  that  it  is  entirely  contained  within  the  sheaf.  The  author  believes 
that  the  farmer  lias  neglected  cultural  methods  with  oats  under  the  belief  that 
they  are  not  so  valuable  as  other  cereal  grains  and  that  this  neglect  favors  infes- 
tation by  the  parasitic  mite.  Lilteral  use  of  fertilizers  is  recommended  as  a 
preventive  remedy. 

Grain  weevils,  J.  R.  Inda  {Com.  Par.  Agr.  [Mexico's,  Circ.  59,  pp.  21,  figs. 
S). — Biological  and  economic  notes  are  given  on  the  grain  weevil,  various  species 
of  pea  weevils,  and  other  insects  injurious  to  stored  grain.  The  usual  methods 
of  controlling  these  pests  are  recommended,  including  fumigation  with  bisulphid 
of  carbon. 

The  pepper  weevil,  J.  R.  Inda  (Com.  Par.  Agr.  [Mexico's,  Circ.  58,  pp.  11, 
pis.  3,  fig.  1). — Attention  is  directed  to  the  attaclvS  of  Anthonomus  engenii  upon 
Chili  peppers.  It  is  commonly  held  that  direct  application  of  insecticides  is  of 
little  use  in  controlling  this  pest,  but  if  applied  in  time  Paris  green  may  give 
fairly  satisfactory  results.  The  author  recommends  that  all  fallen  fruits  be 
collected  and  destroyed  jiromptly  and  that  rapid  growing  varieties  of  peppers 
be  selected. 

Fighting  the  boll  weevil  by  picking  up  the  infested  squares,  W.  Newell 
(Crop  Pe^t  Com.  La.  Circ.  15,  pp.  //). — In  average  seasons  when  it  is  possible  to 
produce  an  early  crop  of  cotton  the  author  would  not  recommend  the  additional 
expense  necessary  in  picking  up  and  destroying  infested  squares.  It  appeared 
impossible,  however,  to  secure  an  early  crop  during  the  present  season,  and  the 
author,  therefore,  suggested  as  a  means  of  preventing  the  undue  ravages  of  the 
boll  weevil  that  fallen  squares  be  collected  once  a  week  until  July  25,  and  that 
these  squares  be  destroyed  or  confined  in  wire-cloth  cages,  so  as  to  allow  merely 
the  parasitic  insects  to  escape. 

The  most  important  factor  in  solving  the  boll-weevil  problem,  A.  Mayer 
(Crop  Pest  Com.  La.  Circ.  Hi,  pp.  8). — The  author  maintains  that  cotton  is  the 
most  important  money  making  crop  of  the  South.  He  considers  that  in  the  pro- 
duction of  large  crojis  in  the  future,  animal  industry  in  the  South  will  contrib- 
ute largely  by  increasing  the  fertility  of  the  soil.  Animal  industry  can  be 
encouraged  most  in  the  South  by  the  eradication  of  the  cattle  tick,  which  is, 
therefore,  considered  the  most  important  factor  in  solving  the  troubles  of  the 
cotton  planter. 

Insect  pests  of  jute,  II.  M.  Lefroy  (Agr.  Jour.  India,  2  (1901),  No.  2,  pp. 
109-115,  pi.  1,  fig.  1). — A  considerable  number  of  insect  pests  have  been  observed 
feeding  upon  jute,  but  fortunately  not  all  of  them  are  thus  far  of  a  serious 
nature.  Particular  attention  is  given  to  an  account  of  Caradrina  exigaa  and 
Cosmophila  sahiilifcra.  A  number  of  less  important  pests  are  also  noted.  Spe- 
lific  remedies  have  not  been  devised  for  these  pests  of  jute,  but  thorough  and 
elean  cultivation  is  suggested  as  an  important  preventive  treatment. 

Some  insects  injurious  to  truck  crops.  The  cranberry  spanworm.  The 
striped  garden  caterpillar,  F.  II.  Chittenden  (U.  S.  Dcpt.  Agr.,  Bur.  Eiii.  Bui. 
()6,  [it.  3,  pji.  21-32.  figs.  2). — Cleora  pampinaria  has  been  known  for  some  time  as 
an  enemy  of  the  cranberry.  The  insect  is  described  in  its  various  stages.  It  is 
distributed  from  Maine  to  the  (iulf  region.  It  attacks  garden  and  farm  crops, 
orchards,  and  forest  trees.  The  larvfe  feed  on  the  foliage  of  host  plants.  The 
egg  and  larval  stages  have  not  been  determined.     The  natural  enemies  of  the 
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pest  are  not  of  much  importance,  but  it  may  be  controlled  on  asparagus  by 
spraying  with  arseuicals. 

Manustra  legitima  feeds  on  garden  plants,  particularly  asparagus,  crucifer- 
ous and  leguminous  plants.  Descriptive  and  economic  notes  are  given  on  this 
insect.  There  are  2  generations  annually,  and  hibernation  occurs  in  the  pupal 
stage.  The  larvne  may  be  destroyed  by  mechanical  means  or  by  spraying  with 
arsenicals  alone  or  in  Bordeaux  mixture. 

Fruit  flies,  C.  French  (Jour.  Dcpt.  Agr.  Victoria,  5  [1907),  No.  5,  pp.  301- 
312,  pi.  1.) — Particular  attention  is  given  to  an  account  of  the  Mediterranean 
fruit  fly,  the  life  history  of  which  has  been  carefully  studied  by  the  author. 
This  insect  spends  12  days  in  the  egg  stage,  13  days  in  the  pupal  stage  and  24 
days  as  an  adult.  Descriptive  and  economic  notes  are  also  given  on  other  spe- 
cies of  fruit  flies,  including  Dacus  tnjoni,  Tcphritis  psidii,  etc. 

The  author  believes  that  fruit  flies  have  not  yet  become  permanently  estab- 
lished in  Victoria.  It  is  reconnuended  that  kerosene  boxes,  such  as  have  been 
used  in  western  Australia,  bo  placed  in  infested  orchards.  Careful  inspection  of 
imported  fruit  is  also  necessary. 

The  woolly  aphis  on  apple  trees,  G.  d'Utra  {Rev.  Agr.  [i^do  Paulo].  12 
(,1907),  No.  U3,  pp.  243-249).— Notes  are  given  on  the  life  history  of  this 
insect  and  on  the  injuries  which  it  causes  to  apple  trees.  The  greater  part  of 
the  article  is  occupied  with  a  discussion  of  insecticides  which  may  be  used  in 
destroying  the  pest.  These  include  kerosene,  crude  naphthalin,  creosote,  alco- 
hol, whale-oil  soap,  turpentine,  etc.  Good  results  were  obtained  from  a  mix- 
ture containing  1  kg.  whale-oil  soap  and  2  liters  of  kerosene  in  10  liters  of  water. 

Threadworms  in  grapevines  and  pear  trees,  G.  Korff  (Prakt.  Bl.  Pflan- 
zenhau  a.  tichutz,  5  (1907),  No.  (>,  pp.  67-69,  fig.  1). — Reports  have  been  received 
by  the  author  of  the  finding  of  threadworms  in  grapevines  and  pear  trees. 
These  worms  proved  to  be  species  of  Mermis,  and  attention  is  called  to  the  fact 
that  they  are  commonly  parasites  of  insects. 

The  sphinx  of  grapevines,  R.  Brunet  (Rer.  Yit.,  28  (1907),  No.  707,  pp. 
5-7,  pi.  1). — Mention  is  made  of  the  habits,  biology,  and  natural  enemies  of 
Sphin.v  clpcnor  which  in  some  years  causes  serious  damage  to  grapevines.  In 
combating  this  pest  the  adult  moths  may  be  attracted  to  lights  and  captured  in 
this  way.  The  larvae  are  readily  destroyed  by  the  application  of  insecticides. 
The  one  especially  recommended  by  the  author  is  a  mixture  of  naphthalin  and 
sulphur. 

The  destruction  of  the  olive  fly,  M.  de  Cillis  (CoUivatorc.  53  (1907),  No. 
27,  pp.  8-11). — The  mixture  previously  I'ecommended  for  the  destruction  of  this 
fly,  while  effective,  is  rather  too  expensive.  The  author  therefore  experi- 
mented with  a  similar  poisonous  bait  and  obtained  good  results  from  the  use 
of  one  containing  50  parts  molasses,  48  parts  grape  juice,  and  2  parts  of 
arsenicals. 

The  action  of  low  temperatures  on  the  eggs  and  caterpillars  of  Paralipsa 
gularis,  J.  de  Loverdo  (Compt.  Rend.  Acad.  Sci.  [Paris],  145  (1907),  No.  1,  pp. 
90-92). — Almonds  in  storage,  whether  decorticated  or  not.  are  seriously  attacked 
by  the  caterpillars  of  P.  gularis  and  also  by  those  of  Plodia  interpunvteUa. 
The  means  commonly  used  for  controlling  these  insects,  particularly  the  former 
species,  include  whitewash  and  the  application  of  insecticides  directly  to  thp 
stored  fruit.  These  methods  have  proved  unsatisfactory  and  ineffective.  The 
author,  therefore,  tested  the  value  of  low  temperatures  in  checking  the  develop- 
ment of  the  caterpillars.  It  was  found  that  eggs  of  P.  gularis  when  maintained 
at  temperatures  ranging  from  —3  to  -|-4°  C.  from  April  until  October  did  not 
hatch.  Caterpillars  kept  at  about  the  freezing  point  for  a  number  of  months 
do  not  show  any  of  the  usual  signs  of  life,  although  a  large  percentage  of  them 
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recovpr  after  beinj;  reuioved  from  t-old  storage.  It  is  suggested,  therefore,  tbat 
the  insects  in  question  may  he  hirgely  controlled  by  the  application  of  low- 
temperatures. 

White-marked  tussock  moth  and  elm.-leaf  beetle,  E.  P.  Felt  {N.  Y.  State 
Mas.  Bui.  109,  pp.  31,  tjls.  8). — These  2  pests  are  described  and  notes  given  on 
their  habits,  life  history,  and  natural  enemies.  The  tussock  moth  may  best  be 
combated  by  collecting  the  egg  masses,  banding  tree  trunks,  and  spraying  with 
arsenical  poisons.  The  elm-leaf  beetle  may  be  controlled  by  spraying  with 
arseuicals  in  the  spring  and  by  applying  contact  insecticides  to  the  full  grown 
larva>  at  the  base  of  the  trunk. 

The  anatomy  and  histology  of  ticks,  S.  R.  Christophers  (Sci.  Mem.  Med. 
and  Satiit.  Depts.  India,  n.  ser.,  1906,  2Vo.  23,  pp.  55,  pis.  6). — A  detailed  account 
of  the  anatomy  and  histology  of  2  types  of  ticks  Is  given.  These  types  are 
Rhipkephalus  annulatus  and  OrnitJiodoros  savignyi.  The  literature  of  the  sub- 
ject is  discussed  in  connection  with  a  brief  bibliography.  The  author  also  con- 
siders the  agency  of  ticks  in  transmitting  disea.se,  the  structure  of  the  eggs  of 
ticks,  and  the  essential  points  in  their  embryology. 

Ticks  as  distributors  of  disease,  W.  Donitz  (Pflanzer,  3  (1907),  A'o.  7,  pp. 
97-108). — Attention  is  given  chiefly  to  a  critical  review  of  the  results  obtained 
in  a  study  of  cattle  ticks  of  various  species  particularly  in  Africa,  and  also  of 
Argas  persicus. 

Note  on  the  occurrence  of  the  North  American  fever  tick  on  sheep,  W.  D. 
Hunter  ([/.  S.  Dept.  dgr.,  Bur.  Ent.  Circ.  91,  pp.  3). — It  is  reported  that 
J.  D.  Mitchell  has  observed  fully  engorged  cattle  ticks  ou  sheep  in  3  counties 
of  Texas.  It  is  suggested  that  in  some  localities  a  pasture  might  remain  in- 
fested indefinitely  with  no  host  animals  for  the  ticks  except  shee[).  The 
wounds  produced  by  the  ticks  on  sheep  sometimes  become  infested  with  the 
screw  worm  and  require  treatment.  It  has  not  been  determined  whether  the 
offspring  of  cattle  ticks  which  have  developed  on  sheep  can  transmit  Texas 
fever. 

A  simple  plan  of  eradicating  the  cattle  tick  by  the  pasture  rotation 
method,  W.  Newell  (Crop  Pest  Com.  La.  Circ.  l-'f,  pp.  4). — The  plan  proposed 
in  this  circular  is  based  on  the  facts  that  eggs  deposited  after  the  beginning  of 
cool  weather  do  not  hatch  until  after  the  second  spring,  and  that  fields  culti- 
vated during  the  summer  are  free  from  ticks  after  the  first  of  December.  It 
is,  therefore,  recommended  that  the  farmer  provide  a  tick-free  pasture  for  cattle 
after  they  have  been  freed  from  ticks  during  the  coming  winter,  and  that  care 
be  exercised  to  prevent  the  reinfestation  of  such  pastures  or  of  the  cattle  after 
they  have  once  been  freed  from  ticks. 

The  Leishman-Donovan  body  in  the  bedbug,  W.  S.  Patton  {Sci.  Mem.  Med. 
and  Sanit.  Dcpta.  India,  n.  scr.,  1907,  ~S().  27.  pp.  19,  pi.  1,  chart  1). — In  cases 
of  kala-azar  the  parasites  observed  in  the  white  blood  corpuscles  have  been  sus- 
pected of  being  transmitted  by  lice,  mosquitoes,  fleas,  and  ticks  as  well  as 
iH'dbugs.  The  parasitic  bodies  may  be  found  in  the  intestines  of  Cimcx  mac- 
rocephalus  allowed  to  suck  the  blood  of  patients  affected  with  kala-azar.  It  is 
possible,  therefore,  that  the  disease  may  be  transmitted  by  the  Madras  bedbug. 

On  the  importance  of  larval  characters  in  the  classification  of  mosquitoes, 
S.  R.  Chrlstophers  (Sci.  Mem.  Mrd.  and  Sanit.  Depts.  India,  n.  ser.,  1906.  No. 
25,  pp.  18,  pis.  3). — A  system  of  classification  for  mosquitoes  is  proposed  upon 
the  basis  of  larval  characters.  The  author  does  not  claim  that  the  classifica- 
tion is  a  rigid  one,  but  maintains  that  the  different  genera  can  be  grouped  to- 
gether more  satisfactorily  according  to  the  larval  than  the  adult  characters. 
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An  automatic  oiler  for  the  destruction  and  prevention  of  mosquito  larvae 
in  cesspools,  E.  II.  and  H.  C.  Ross  {Ann.  Trop.  Med.  and  Par.,  1  {1907),  Xo.  2, 
pp.  165-167). — A  description  is  given  of  a  simple  apparatus  consisting  of  a 
crude  oil  can  furnished  with  2  openings  plugged  with  cotton  and  sand  so  that 
the  water  enters  the  can  slowly  as  the  oil  is  forced  outward  at  the  upper  open- 
ing. The  oil  passes  out  of  the  can  at  the  rate  of  about  50  ce.  daily  for  nearly 
2  months.  It  is  recommended  that  the  automatic  oiler  be  removed  and  re- 
placed by  a  new  one  after  10  weeks.    The  apparatus  costs  about  12  cts. 

The  East  African  honeybee,  J.  Vosselee  (Ber.  Land  u.  Forstw.  Deiitsch- 
Ostafrika,  3  (1907),  A'o.  2,  pp.  i -5-29). —Throughout  German  East  Africa  there 
is  a  race  of  honeybees  considerably  smaller  than  German  bees  and  dis- 
tinguished by  a  brownish-red  color  of  the  first  abdominal  ring.  Occasionally 
this  brown  ring  is  absent  and  the  bees  then  resemble  the.  German  race  of  bees 
except  for  their  small  size. 

The  East  African  bees  are  industrious  workers  and  gather  honey  almost 
continuously.  The  seasons  for  honey-bearing  flowers  are  not  as  marked  as  in 
temperate  climates,  but  while  the  conditions  are  favorable  for  plant  growth 
during  the  whole  year  the  best  condition  of  honey-producing  plants  is  observed 
during  certain  seasons  which  correspond  in  a  way  to  our  spring  and  summer. 

Scales  for  weighing  beehives,  C.  Jungfleisch  (Apicitlteur,  51  (1907),  No. 
7,  pp.  282-287,  figs.  5). — Recently  considerable  "interest  has  been  mauifested 
in  securing  a  practical  type  of  scales  for  weighing  colonies  of  bees.  The 
author  maintains  that  it  is  highly  desirable  to  have  such  an  appai*atus.  since 
otherwise  it  is  almost  impossible  to  determine  the  condition  of  the  colony 
with  regard  to  the  amount  of  its  stores.  It  is  not  considered  necessary  that  the 
scales  should  be  graduated  so  as  to  show  actual  pounds,  but  should  merely  indi- 
cate whether  the  colony  is  increasing  or  diminishing  in  weight. 

The  Caucasian  sericultural  station;  its  organization  and  work  from  1887 
to  1905  {Kavkazskaya  >Shelkorodstvcninnja  Staiitzija  cija  l'><troistvo  i  Dye- 
yatehiost,  1887-1905.  Tiflis:  Caucasian  SericuUural  Sta.,  1906,  vol.  1.  pp.  IV 
+537,  plK.  36,  figs.  113;  1907,  vol.  2,  pp.  IV+517,  pis.  5).— In  part  1  a  general 
historical  statement  is  given  of  the  development  of  sericulture  in  those  coun- 
tries which  are  most  noted  for  this  industry  and  of  the  governmental  and  other 
assistance  which  has  been  offered  for  promoting  sericulture.  Particular  atten- 
tion is  directed  to  a  historical  account  of  the  organization  and  development 
of  the  Caucasian  sericultural  station,  biograi)hies  of  the  men  connected  with 
this  work,  and  the  special  lines  to  which  they  have  devoted  their  energies. 

In  the  second  part  the  work  accomplished  by  the  station  is  discussed  with 
reference  to  the  original  contributions  made  to  the  science  of  sericulture,  and 
the  practical  methods  devised  and  popularized  by  the  officials  connected  with 
the  station. 

FOODS— HUMAN  NUTRITION. 

Report  on  bleaching  of  flour,  H.  Snyder  ([8t.  Anthony  Parle,  M/hh.]; 
Author,  1906,  pp.  15). — The  deductions  which  the  author  drew  from  the  investi- 
gations reported  follow : 

"  When  flour  is  bleached  by  the  action  of  electricity  no  mineral  nitrites  are 
formed,  but  there  is  a  feeble  combination  of  nitrogen  peroxid  with  water,  to  the 
extent  of  about  0.00(K).3  of  a  part  to  ICM)  parts  of  flour. 

"  This  gas  residue  is  entirely  expelled  when  the  bread  is  baked  in  an  oven  from 
which  all  gases  of  combustion  are  excluded.  Bread  made  from  bleached  flour 
and  properly  baked  contains  no  trace  of  the  bleaching  gas. 

"  Bread  made  from  unbleached  flour  and  baked  in  a  gas  oven  in  which  the 
oven  is  connected  with  the  combustion  chamber,  may  contain  twice  as  much 
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nitrites  as  are  present  in  bleached  flour.  Tbe  nitrites  present  are  derived 
from  the  combustion  of  the  jras  used  as  fuel  and  not  from  the  tiour. 

"All  chemical  authorities  agree  that  nitrogen  peroxid  products  alone,  or  in 
feeble  combination  with  water,  are  readily  volatilized  when  warmed. 

"  Nitrites  are  present  in  traces  in  many  food  products,  particularly  in  those 
of  vegetable  origin.  Nitrites  are  a  normal  constituent  of  the  saliva  and  were 
found  iJresent  to  the  extent  of  from  10  to  20  times  the  amount  found  in  the 
heaviest  bleached  flours.  In  the  case  of  the  bleached  flours,  however,  all  of  the 
gas  residue  is  expelled  during  the  process  of  bread  maliing. 

"  Flours  that  have  not  been  bleached,  but  stored  for  periods  of  1  to  3  months, 
may  show  traces  of  nitrites  due  to  absorption  from  the  air.  which  contains 
nitrites  in  traces  as  a  normal  constituent.'' 

Effect  of  bleaching  on  the  quality  of  flour,  Gbexiee  {Bill.  ,Soc.  Af/r.  France, 
ti.  ser.,  39  (1907),  May  iJ,  Sup.,  pp.  oll-olS). — From  studies  of  bleached  and 
unbleached  flour  stored  in  different  ways,  the  author  concludes  that  bleaching 
diminishes  the  fat  content  and  increases  the  acidity  and  that  the  character  of 
the  gluten  is  also  changed.  No  difference  was  noted  in  the  keeping  qualities  of 
bleached  and  unbleached  flour  when  stored  in  jars  or  sacks  and  he  concludes 
that  there  is  no  reason  for  lileiu-hiiig. 

On  the  food  plants  cultivated  by  the  Umbundu-speaking  natives  of  Por- 
tuguese West  Africa,  F.  C.  AYellman  {Jour.  Trop.  Med.  [Loudon],  10  (1907). 
No.  9,  pp.  1')7-1G0). — Brief  descriptions  are  given  of  the  different  sorts  of 
Cruciferte,  Leguminosse,  Cucurbitacea>,  Gramineip,  and  a  number  of  other  food 
i)lauts  cultivated  by  the  Portuguese  West  African  natives.  Indian  corn  is  the 
most  imiiortant  food  crop  of  the  region.  The  green  stalks  are  che\A  ed  like  sugar 
cane  for  the  sweetish  sap  which  they  contain,  while  the  green  and  ripe  ears  are 
favorite  articles  of  food.  The  dry  corn  is  used  for  making  hominy  and  for  meal 
and  is  also  parched.  Rice.  Kafir  corn,  Pennisetum  tijphoideum  and  Eleusine 
coracana  are  also  cultivated  as  food  grains.  The  author  has  summarized  in 
tabular  form  data  regarding  the  composition  of  a  number  of  the  native  foods 
which  he  has  described. 

"  In  conclusion,  it  must  be  pointed  out  that  while  the  cultivated  food  plants 
ul)ove  mentioned  compose  by  far  the  greater  part  of  the  Umbundus"  dietary,  yet 
the  people  are  not  vegetarians  by  choice.  Meat  of  all  sorts  of  game,  besides 
beef,  pork,  mutton,  goafs  flesh,  fowls,  and  flsh  enter  into  their  list  of  foods 
whenever  obtainable.  Rats  and  mice,  locusts,  and  other  insects  and  their 
hwxie  are  also  eaten.     Many  wild  fruits,  etc..  are  also  eagerly  sought." 

Concerning  fruit  juice  statistics  for  the  year  1906,  F.  Schwakz  and  O. 
Weber  (Ztachr.  Untersuch.  Xahr.  u.  GenussmtL,  13  (1907),  Xo.  6,  pp.  3^5-3Jf9).— 
Analyses  are  reported  of  a  number  of  samples  of  raspberry  juic-e  and  sirup  pre- 
pared by  the  authors.  The  work  was  undertaken  with  special  reference  to  the 
examination  of  such  goods  with  a  view  to  the  detection  of  sophistication. 

Canning  and  preserving,  G.  McCarthy  (X.  C.  Dept.  A</r..  Biol.  Div..  1907, 
pp.  37). — The  value  of  canned  fruits  and  vegetables  is  briefly  discussed  and 
directions  are  given  for  the  home  canning  of  fruits  and  vegetables,  for  making 
wine,  vinegar,  etc..  and  for  pickling  and  preserving  meats  and  flsh.  The  author 
has  also  included  estimates  of  the  cost  of  the  equipment  of  a  small  commercial 
canning  plant. 

The  constants  of  whisky,  J.  II.  Shepard  (Rpt.  Cheni.  So.  Dak.  Food  and 
l)<iu!i  Com.,  1906,  pp.  20). — The  analyses  reported  and  discussed  were  made  for 
the  purpose  of  securing  data  for  the  examination  of  whisky  under  the  pure- 
food  law. 

Report  on  the  examination  of  canned  meats  [Mo.  Bui.  X.  Y.  Stair  Dcpf. 
Health,  23  (1907),  Xo.  .',,  pp.  2-9). — Data  are  reported  regarding  the  examina- 
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tion  of  154  samples  of  canned  and  potted  meats  and  similar  goods  collected  prior 
to  January  1,  1907.  Thirty  of  the  cans  examined  had  only  fai  leat  contents, 
25  had  low-grade  meat  contents,  and  7  had  very  poor  meat  contents,  while  1 
sample  of  potted  ham  was  made  from  diseased  meat,  the  embryos  of  Trichina 
spiralis  being  identified. 

Changes  which  take  place  in  eggs,  A.  Chretien  {Hya.  Maude  ct  Lait,  1 
{1901),  A'o.  J,  pp.  193-201.) — A  summary  of  data  on  mechanical,  physical,  and 
physiological  changes  in  eggs,  and  those  which  are  brought  about  by  living 
organisms,  particularly  by  bacteria. 

Concerning  crab  extract,  II  and  III,  D.  Ackeemann  and  F.  Kutscher 
(ZtscJir.  Untersuch.  Nahr.  k.  Gcnussnitl,  13  (1907),  No.  10,  pp.  6 10-61  J,). —In 
addition  to  the  constituents  referred  to  in  an  earlier  report  (E.  S.  R.,  18,  p.  857), 
the  authors  identified  hypoxanthin  and  betain  as  constituents  of  crab  extract. 
Sarcolactic  acid  was  also  identified,  but  no  succinic  acid  was  found. 

Artificial  digestion  experiments  with  a  number  of  foods  of  vegetable 
origin,  W.  Rothe  (Ztschr.  Physiol.  Chem.,  51  {1901),  No.  3,  pp.  185-200). — 
Oatmeal,  oat  grits,  barley  gi'its,  green  wheat  grits,  rice,  bean  meal,  pea  meal, 
lentils,  beans,  and  other  similar  materials  soaked  in  water  at  body  temperature 
were  digested  with  hydrochloric  acid  and  with  gastric  juice  of  different 
strengths. 

Considerulde  differences  were  found  in  the  foods  studied  in  the  amomit  of 
protein,  which  was  rendered  soluble,  owing,  in  the  author's  opinion,  to  differ- 
ences in  their  chemical  properties.  As  has  been  pointed  out  by  other  investi- 
gators, heating,  such  as  is  practiced  in  the  preparation  of  meal  from  legumes, 
renders  the  protein  less  soluble,  while  the  reverse  is  true  of  the  starch,  owing 
to  its  inversion.  Such  treatment,  however,  lessens  the  time  required  for  cook- 
ing. The  author  points  out  that  some  of  the  digestion  coefficients  were  not  what 
might  have  been  expected ;  for  instance,  the  nroteiu  of  meal  made  from  legumes 
went  into  solution  very  readily.  Attention  is  also  directed  to  the  fact  that  the 
results  of  the  experiments  are  relative  rather  than  absolute. 

The  physiological  behavior  of  inosit,  P.  Mayer  {Biochem.  Ztschr.,  2  {1907), 
p.  393;  ahs.  in  Chcni.  Zty.,  31  {1907).  No.  31,  Report .  No.  21,  p.  166).— Ai^  shown 
by  the  author's  investigations,  glycogen  is  not  formed  from  inosit  in  the  body. 

Experimental  studies  on  the  nutritive  value  of  meat  powder,  P.  Lassa- 
RErf:RE  {Conipt.  Rend.  tioc.  Biol.  {Paris],  62  {1901),  No.  13,  pp.  6^0,  G.'fl). — 
Experiments  made  with  dogs  led  the  author  to  conclude  that  meat  powder  pro- 
duces harmful  effects  and  can  not  be  considered  a  foodstuff. 

Practical  physiological  chemistry,  1'.  B.  Hawk  {Philadelphia,  1901,  pp. 
Xiy-\--'il6.  pis.  6.  fif/s.  126). — As  the  result  of  class  room  experience  the  author  has 
prei)ared  a  handI)ook  of  physiological  chemistry  which  contains  a  large  amount 
of  valuable  material  presented  in  a  clear  and  logical  manner.  Carbohydrates, 
salivary  digestion,  proteids,  the  decomposition  products  of  proteids,  gastric  diges- 
tion, fats,  pancreatic  digestion,  bile,  putrefaction  products,  feces,  blood,  milk, 
epithelial  and  connective  tissues,  muscular  tissue  and  nervous  tissue,  urine,  and 
the  quantitative  analysis  of  milk,  gastric  juice  and  blood  are  among  the  topics 
taken  up.  The  chemistry  of  the  different  compounds  under  consideration,  meth- 
ods of  detection  and  analysis  and  related  questions  are  discussed.  Special  fea- 
tures of  the  volume  are  the  data  on  the  examination  of  feces  for  diagnosis  and 
the  discussion  of  the  decomposition  products  of  proteids.  The  subject  of  solid 
tissues  has  also  been  treated  somewhat  more  fully  than  is  usual  in  Such  text- 
books. 

The  chemical  coordination  of  the  activities  of  the  body,  E.  II.  Starling 
Sci.  Prog.  Tiventieth  Cent.,  1  {1901),  No.  J/,  pp.  551-568). — The  important  ])art 
played  by  internal  secretions  in  the  regulation  of  the  activities  of  the  body  has 
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long  been  recognized  by  physiologists  and  available  data  on  the  subject  are  sum- 
marized and  discussed  by  the  author  who,  with  his  associates,  has  made  impor- 
tant contributions  to  this  line  of  physiological  chemistry.  He  proposes  the  name 
"  hormones  "  for  these  excitatory  substances  or  "  Reizstoffe,"  as  they  are  some- 
times called. 

"  Foodstuffs  are  valuable  in  proportion  as  they  furnish  energy  to  the  organism 
or  material  for  its  construction  and  growth.  These  '  Reizstoffe '  are,  so  far  as  we 
can  tell,  nonassimilable,  and  yield  no  appreciable  amount  of  energy.  It  is  their 
dynamic  effects  on  the  living  cell  which  are  of  importance.  In  this  respect  they 
present  a  close  analogj^  to  the  substances  which  form  the  ordinary  drugs  of  our 
pharmacopoeia^."  The  author  believes  that  these  excitatory  substances  nmst 
be  I'egarded  as  compounds  "  produced  often  in  the  normal  metabolism  of  certain 
cells,  of  definite  chemical  composition,  and  comparable  in  their  chemical  nature 
and  mode  of  action  to  drugs  of  specifit  action,  such  as  the  alkaloids." 

The  chemical  coordination  of  body  functions,  E.  II.  Starling  (Zetitbl. 
Gesam.  Pht/siol.  ».  Path,  moffivechscls.  ii.  ser.,  2  {1901),  Nos.  5,  pp.  161-161; 
6,  pp.  209-214). — This  address,  delivered  before  the  Society  of  German  Natur- 
alists and  Physicians,  covers  essentially  the  same  ground  as  the  paper  noted 
above. 

Experimental  studies  on  psychic  and  associative  secretion  of  gastric  juice 
in  man,  II.  Bogen  {Arch.  Physiol  [Pfliiger],  111  {1901),  No.  1-2,  pp.  150-160).— 
A  secretion  of  gastric  juice  can  be  brought  about  in  man  by  psychological  means 
and  b.v  associative  methods.  Psychical  effects,  such  as  anger  and  pain,  hinder 
its  secretion.  The  quantity  of  secretion  and  diu'ation  of  the  activity  of  the 
secreting  glands  diminishes  with  a  lessening  of  the  intensity  of  stimulation. 
The  hydrochloric  acid  and  total  acidity  of  the  gastric  juice  are  apparently  also 
dependent  upon  the  intensity  of  excitation. 

Chemistry  of  digestion  in  the  animal  body,  VIII,  E.  S.  London  {Ztschr. 
PhiisioL  Chein.,  51  (1901),  Xo.  3,  pp.  2',l-2',3.  figs.  2). — The  author  describes  a 
method  of  operating  on  animals  in  order  that  digestive  processes  may  be  studied 
which  he  believes  will  yield  good  results. 

An  improved  operative  method  of  forming  an  experimental  accessory 
(Pawlow)  stomach  in  the  dog,  J.  C.  IIemmeteb  {Anicr.  Jour.  Plii/sioL.  11 
{1901),  No.  //,  pp.  321-325,  figs.  6). — This  operation,  which  is  described  in  detail, 
is  of  great  inii)ortance  in  studying  the  physiology  of  digestion. 

Further  experiments  on  the  value  of  deep-seated  cleavage  products  of 
proteid,  E.  Abderhalden  and  B.  Oppler  {Ztschr.  Physiol.  Choii..  51  {1901), 
Xo.  J,  pp.  226-2 'fO). — In  tlie  experiments  reported,  which  were  made  with  dogs, 
it  was  found  that  the  products  derived  by  the  deep-seated  cleavage  of  casein 
maintained  nitrogen  eiiuilibrium  for  a  considerable  time. 

Cleavage  of  food  proteid  in  the  intestine,  II,  O.  Cohnheim  {Ztschr.  Physiol, 
('hem.,  51  {1901),  No.  Jf-5,  pp.  415-.'t2Ji). — As  shown  b.y  the  experimental  data 
reported,  the  successive  action  of  digestive  ferments  upon  meat  protein  pro- 
duces as  much  arginiu  as  does  cleavage  with  acid. 

Cleavage  of  gliadin  by  means  of  Bacillus  mesentericus  vulgatus,  E, 
AiJDEBiiALDEN  and  O.  Emmerling  {Ztschr.  Physiol.  Chan.,  51  {1901),  No.  Jf-5,  pp. 
39.',-.396). — Experiments  show,  according  to  the  authors,  that  the  cleavage  of 
gliadin  to  fatt,v  acids  and  other  nitrogen-free  cleavage  products  is  due  to  the 
fact  that  the  bacillus,  aided  by  its  ferments,  first  changes  food  protein  into 
amldo  acids. 

Further  experinients  on  the  assimilation  of  protein  in  the  animal  body, 
E.  Abderhalden,  C.  Funk,  and  E.  S.  London  {Ztschr.  Physiol.  Ghem.,  51  {1901), 
No.  Jf-5.  pp.  269-293). — Meat  gliadin  and  egg  albumen  were  the  proteids  studied 
in  experiments  with  dogs  having  Eck  flstulye.     In  no  case  was  any  of  the  food 


360  EXPERIMENT    STATION    RECORD. 

protein  found  in  the  blood,  nor  could  it  be  shown  that  the  composition  of  the 
food  protein,  and  particularly  it  glutaminic-acid  content,  had  an  effect  on  the 
protein  of  plasma,  or  the  proteids  of  the  blood  corpuscles.  Cleavage  products 
of  protein  were  not  found  in  the  Idood.      (See  E.  S.  R.,  IS,  p.  OT. ) 

Proof  of  the  occurrence  of  dissolved  proteid  in  adult  feces,  H.  Schloess- 
MANN  {ZtsrJir.  Klin.  Med.,  60  {1901),  pp.  212-29},;  c&s.  in  Chem.  Abft.,  1  {1901), 
No.  6,  p.  1-^2). — The  proteid  in  feces  extract  which  may  be  precipitated  by  acetic 
acid  consists  principally  of  nucleo-proteid.  Mucin,  a  substance  of  weakly  reduc- 
ing jiroperties,  is  generally  present  in  fresh  feces.  The  nucleo-proteid  content 
of  adult  feces  is  not  changed  by  a  diet  rich  in  nuclelns.  In  the  feces  of  children 
such  food  results  in  an  increased  excretion  of  nucleo-proteid  in  the-feces.  lender 
pathological  conditions  there  is  generally  aii  increase  in  this  constituent.  With 
the  exception  of  the  body  under  consideration  no  other  proteid  is  found  in  feces 
in  health.  The  proteid  which  appears  in  the  feces  pathologically  is,  generally 
speaking,  albumin,  though  albumoses  occur  occasionally. 

Day  and  night  urines,  E.  Osterdekg  and  C.  G.  L.  Wolf  (Jour.  Biol.  Chem., 
3  {1901),  No.  2,  pp.  165-109). — Tiie  analytical  data  reported  do  not  show  any 
legulaiity  in  the  volume  of  urine  excreted,  the  excesses  of  excretion  on  each 
diet  being  e(iually  divided  between  night  and  morning  urines.  Furthermore,  no 
regularity  was  noted  in  the  nitrogen  or  in  the  urea  excreted.  Except  in  one 
instance  with  a  low  protein  diet  the  ammonia  excreted  in  the  night  urine  was 
greater  than  in  the  day  urine. 

The  authors  believe  that  their  results  indicate  an  increase  in  the  excretion 
of  creatinin  in  the  day  urine.  "  The  amount  is  always  higher  during  hours  of 
work.  ...  In  each  set  the  elimination  of  creatin  was  greater  during  the  day 
than  at  night.  The  uric  acid  appears  to  follow  to  some  extent  the  course  of 
the  creatinin.  although  during  one  period,  the  elimination  is  lower  during  a 
waking  period." 

The  undetermined  nitrogen  of  the  urine  was  \A<th  one  exception  greater  during 
the  work  ]>eriods.  The  elimination  of  sulphur  showed  more  regularity  than  that 
of  nitrogen,  the  total  sulphur,  total  sulphates,  and  neutral  sulphur  being  uni- 
formly higher  during  waking  than  during  sleep.  In  the  case  of  ethereal  sulphur, 
variations  were  noted,  but  they  were  not  very  large. 

The  analysis  of  urine  in  a  starving  woman,  F.  G.  Benedict  and  A.  R. 
DiEFENDOsF  {Anicr.  Jour.  Pln/siol..  7S  (I'lOl),  No.  //,  pp.  362-316). — The  observa- 
tions reported  were  made  \\1th  .-in  insane  woman  who  refused  food. 

"The  volume  of  urine  of  a  fasting  woman  (without  water)  may  be  as  low 
as  237  cc.  in  24  hours.  .  .  .  The  nitrogen  output  during  fasting  increased  for 
the  first  3  days  and  then  decreased.  On  one  day,  at  the  conclusion  of  the  fast, 
the  subject  excreted  but  3.17  gm.  of  nitrogen." 

The  elimination  of  creatin,  F.  G.  Benedict  and  V.  C.  Myers  {Amer.  Jour. 
Physiol,  18  {1901),  No.  J,,  pp.  .',06-^2). — Studies  with  insane  patients  led  to 
the  deduction  that  the  experimental  evidence  at  hand  is  as  yet  not  sufficient 
to  show  clearly  the  relation  between  creatin  output  and  disease.  The  available 
data  would  imply  that  creatin  is  excreted  in  wasting  diseases  where  flesh  is 
broken  down. 

The  elimination  of  creatinin  in  women,  F.  G.  Benedict  and  V.  C.  Myers 
{Amer.  Jour.  I'hyniol.,  IS  {1901),  No.  //.  pp.  311-396). — The  authors'  summary 
of  the  experimental  data  presented  follows : 

"  The  creatinin  excretion  of  women  is,  in  general,  much  lower  than  that  of 
men.  While  the  excretion  is,  in  general,  proportional  to  th^  body  weight,  this 
is  not  always  the  case.  Age  appears  to  play  an  important  role  in  the  excretion 
of  creatinin.  since  elderly  people  excrete  less  creatinin  than  younger  people, 
with  essentially  the  same  body  weight.     The  evidence  furnished  by  the  subject 
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whose  body  weight  varied  considerably  at  times  implies  that  the  creatiuin 
excretion  is  proportional  to  the  body  weight  and  not  to  the  active  mass  of  pro- 
toplasmic tissue. 

Observations  on  nitrogenous  metabolism  in  man  after  removal  of  the 
spleen,  L.  B.  Mendel  and  R.  B.  Gibson  {Amer.  Jour.  PhusioL,  IS  (1907),  No.  3, 
PI).  JO  1-212). — Analytical  data  reported  did  not  indicate  any  striking  variations 
from  the  normal  distributicm  of  urinary  components  which  could  be  associated 
with  the  exclusion  of  the  functions  of  the  spleen. 

The  action  of  certain  drugs  on  the  elimination,  of  uric  acid  during  a 
nitrogen-free  diet,  H.  C.  Jackson  and  K.  D.  Blackfan  (Studies  Bender  Hyg. 
Lab.,  3  (IfiOG),  pp.  2^-Jtl). — In  the  experiments  reported  the  diet  consisted  of  a 
sort  of  pudding  made  from  arrowroot,  starch,  cane  sugar,  butter  fat  in  the 
form  of  cream,  salt  and  extracts  and  fruits  as  flavoring  material,  the  total 
energy  value  of  the  diet  being  2,811  calories  per  day.  From  the  standpoint  of 
energy,  the  diet  was  found  to  be  sufficient. 

The  conclusion  was  reached  that  the  elimination  of  uric  acid  on  a  purin-fi'ee 
or  nitrogen-free  diet  is  not  a  constant  value  for  the  same  individual.  Appar- 
ently the  elimination  of  creatinin  may  be  altered  by  conditions  other  than  that 
of  creatinin  in  the  food.  Alcohol  was  found  to  increase  the  output  of  uric  acid 
during  a  nitrogen-free  diet.  Other  conclusions  are  drawn  regarding  the  effect 
of  this  substance  and  of  a  number  of  drugs. 

Concerning  glycolysis,  G.  W.  Hall  (Amer.  Jour.  Physiol.,  IS  (1907),  No.  3, 
pp.  2S3-29.'f). — The  exijerimental  data  reported  confirm  Cohuheim's  conclusion 
that  the  pancreas  alone  can  not  destroy  appreciable  amounts  of  S-glucose ; 
"  muscle  alone  can  destroy  small  quantities  of  glucose ;  while  small  quantities 
of  the  expressed  juice  of  pancreas  mixed  with  muscle  juice  destroy  considerable 
quantities  of  glucose.  Even  more  effective  in  this  cooperation  -than  pancreas 
juice  is  the  alcoholic  extract  of  boiled  pancreas. 

"  The  active  pancreatic  substance  is  completely  precipitated  by  phosphotung- 
stic  acid.  lender  the  same  circumstances  neither  arabinose,  nor  lactose,  nor 
levulose  in  material  quantity  is  subject  to  the  same  destruction. 

"  The  action  of  bacteria  to  destroy  glucose  in  these  experiments  is  shown  to 
have  been  absent  by  the  failure  of  the  mechanism  with  other  sugars  and  by  the 
proved  sterility  of  the  mixture.  Trypsin  or  another  constituent  of  the  pancreas 
has  a  harmful  effect  upon  the  active  muscle  substance,  a  fact  which  may  perhaps 
account  for  the  apparent  inhibition  sometimes  observed. 

"  In  such  experiments  the  use  of  a  mixture  of  mono-  and  di-sodium  phosphates 
to  preserve  neutrality  is  advantageous." 

ANIMAL  PRODUCTION. 

Cassava:  Its  content  of  hydrocyanic  acid  and  starch  and  other  properties, 
C.  C.  MooRE  d'.  S.  Dept.  Agr.,  Bur.  Chem.  Bui.  106,  pp.  30). — Analyses  were 
made  of  a  number  of  varieties  of  cassava  grown  in  Mississippi  and  Florida. 
The  results  suggest  that  the  hydrocyanic-acid  content  may  undergo  a  variety 
(if  changes  during  tlie  growth  of  the  plant  and  may  even  disappear  entirely  at 
times  and  again  be  present.  In  Florida-grown  samples  the  maximum  hydro- 
cyanic-acid content  appeared  to  be  present  about  the  middle  of  March. 

"  It  is  generally  believed  that  the  common  stock  of  cassava  known  as  the 
Florida  Sweet  is  always  sweet,  and  also  that  any  variety  brought  into  Florida 
will  eventually  become  sweet.  None  of  the  common  Florida  varieties  examined 
has  shown  more  than  a  small  quantity  of  hydrocyanic  acid,  and  it  appears  thei'e- 
fore  tliat  tlie  popular  belief  is  well  founded.  The  general  results  of  the  work 
indicate  that  the  environment  in  Florida  is  such  as  to  retard  the  chemical- 
pliysiological  action  which  produces  the  hydrocyanic  acid.     It  may  be  shown 
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later  that  coutiuued  cultivation  under  such  conditions  will  change  the  nature  of 
the  plant  in  this  respect." 

From  a  study  of  the  form  of  tubers  with  reference  to  quality  the  author  con- 
cludes that  the  oval  form  is  preferable,  as  it  is  better  adapted  to  harvesting  and 
handling  and  contains  a  minimum  percentage  of  surface  or  cortical  layer,  which 
would  indicate  an  increase  in  the  starch  content  and  a  decrease  in  hydrocyanic 
acid. 

Experiments  were  made  on  the  possibility  of  drying  and  grinding  cassava  on 
a  small  scale,  the  drying  being  carried  on  in  trays.  The  mill  used,  when  com- 
plete with  shaft,  box,  and  pulley,  would  cost  $10  and  would  grind  a  ton  of  tubers 
in  1..5  hours.  It  was  found  that  when  dried  under  favorable  conditions  fine 
white  meal  was  obtained,  but  if  drying  was  prolonged  the  meal  was  discolored. 

"  When  used  for  stock  feeding,  this  discoloration  is  not  objectionable.  The 
greatest  shrinkage  in  weight  which  occurred  was  60  per  cent,  the  meal  then 
containing  8  per  cent  of  moisture,  and  the  average  reduction  in  weight  was  50 
per  cent. 

"  Meal  prepared  in  this  manner  and  kept  for  eight  months  has  shown  no 
signs  of  deterioration,  which  means  that  the  product  can  be  stored  and  marketed 
to  much  better  advantage,  and  that  the  cost  of  transportation,  which  is  one  of 
the  principal  factors  in  the  profitable  production  of  this  crop,  has  been  reduced 
one-half." 

The  possibility  of  the  meal  being  poisonous  if  used  as  cattle  feed  through  the 
liberation  of  hydrocyanic  acid  was  studied  by  treating  .540  gm.  with  water  and 
distilling.     Only  a  trace  of  hydrocyanic  acid  was  found  in  the  distillate. 

The  importance  of  cassava  meal  as  a  human  food,  and  other  questions  con- 
cerned with  yield  and  varieties,  are  considered. 

The  value  of  feeding  materials  {Oklahoma  8ta.  Rpt.  1901.  pit.  3//-3.S).— 
Under  tie  provisions  of  the  State  law,  26  samples  of  feeding  stuffs  were 
analyzed,  including  condimental  stock  and  poultry  foods  and  cotton-seed  and 
linseed  meal.  With  regard  to  the  patented  stock  foods,  attention  is  drawn  to  the 
fact  that  with  one  exception  the  samples  analyzed  were  very  low  in  both  pro- 
tein and  fat  and  that  they  have  a  feeding  value  equal  to  about  one-third  that  of 
cotton-seed  or  linseed  meal. 

"As  a  medicine  or  tonic  for  stock,  it  is  claimed  that  these  foods  prevent  or  cure 
diseases,  fatten  run-down  stock,  aid  other  foods  in  the  laying  on  of  fat.  cause 
milch  cows  to  give  more  and  richer  milk,  and  reduce  the  net  cost  of  flesh  put  on 
animals  during  the  fattening  period.  These  claims  are  enormously  exaggerated 
and  actual  experiment  has  proven  that  in  most  cases  these  foods  are  of  no  value 
whatever  as  flesh  or  milk  producers.  Foods  of  this  class  sell  for  10  to  25  cts. 
per  pound  and  any  farmer  could  duplicate  them  at  a  cost  of  about  1  ct.  per 
pound  in  most  cases.  Preparations  advertised  as  foods  and  medicines  are  open 
to  suspicion,  and  when  sold  as  high-class  foods  and  at  the  same  time  the  claim 
is  made  that  they  are  a  panacea  for  all  kinds  of  live-stock  ailments  they  should 
be  condemned. 

"  Some  of  these  foods  contain  a  laxative,  such  as  Epsom  or  Glauber's  salts,  in 
amounts  equal  to  15  to  25  per  cent  of  the  entire  weight.  Most  of  them  contain 
an  irritant  or  stimulant,  such  as  large  quantities  of  pepper,  mustard,  bark,  or 
charqoal.  Table  salt  is  usually  present  in  large  quantities.  The  greater  bulk  of 
these  foods  consists  of  corn  and  wheat  brans,  ground  grain,  or  greater  or  less 
quantities  of  linseed  meal.  Oat  hulls,  pine  and  poplar  bark,  lime,  Venetian  red, 
and  ground  o.vster  shells  are  some  of  the  substances  found  in  foods  of  this  class. 
Nearly  all  of  them  contain  some  such  substance  as  anise,  fenugreek,  or  fennel 
to  give  them  an  odor.  A  few  of  them  contain,  in  small  quantities,  a  valuable 
tonic  such  as  gentian. 
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The  digestibility  of  molasses  feeds,  II.  J.  Patterson  and  R.  Outwater 
{Maryland  Sta.  Bill.  117,  pp.  230-290). — Using  steers  as  subjects  the  effects  of 
molasses  on  the  digestibility  of  hay  and  on  the  digestibility  of  a  mixed-grain 
i-ation  were  studiod,  as  well  as  the  digestibility  of  two  commercial  molasses 
feeds  and  the  influence  of  molasses  on  the  metalbolism  of  nitrogen. 

The  results  given  in  the  following  table  are  the  average  for  four  animals  in 
every  case  except  for  hay  and  molasses,  where  only  two  steers  were  used : 

Coefficients  of  (Vujoitihilitii  of  raiioni^  with  and  icithoiit  nwla.sses — Experiments 

iritli  steers. 


Kind  of  ration. 


Dry 

sub- 
stance. 

Nitro- 

Pro- 
tein. 

Crude 
fiber. 

gen- 
free  ex- 
tract. 

Fat. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

48.4 

44.3 

51.3 

47.0 

32.1 

57.6 

38.3 

52.9 

63.7 

27.0 

64.9 

67.1 

16.8 

72.1 

93.3 

78.9 

71.5 

40.2 

88.6 

102.0 

66.9 

65.2 

34.1 

75.4 

97.5 

68.1 

57.3 

28.9 

83.2 

102.8 

Sugars  Sugars 
before     after 

inve  -  inver- 
sion,     sion. 


Ash. 


Hay 

Hay  and  molasses 

Mi.xed  grain 

Mi.\ed  grain  and  molasses 
Sucrene 

Mueller's  molasses  grains. 


Per  ct. 
78.9 
94.6 
107.1 
98.9 
97.9 
99.8 


Per  ct. 
84.0 
97.7 

103.6 
99.9 
97.7 

100.4 


Per  ct. 
17.2 
14.1 

18.1 
49.4 
39.1 

38.8 


The  conclusions  which  were  drawn  follow  : 

"  These  results  show  that  the  addition  of  molasses  to  a  ration  has  a  tendency 
to  increase  the  digestibility  of  both  hay  and  grain  feeds.  This,  coupled  with  the 
generally  observed  fact  that  molasses  contributes  toward  making  feeds  more 
palatable  and  also  acts  as  an  appetizer,  gives  to  molasses  a  relatively  high  place 
as  a  stocli  food  and  raalies  it  more  valuable  than  its  analysis  alone  would 
indicate. 

"  The  results  obtained  with  sucrene  and  Mueller's  molasses  grains,  when  com- 
pared with  those  obtained  for  the  mixed-grain  ration  used,  show  quite  evidently 
that  tlie  molasses  which  they  contain  has  contrilHited  toward  mailing  them 
more  digestii)le  and  giving  them  a  higher  feeding  value  than  they  would  have 
had  without  the  molasses.  The  mixed-grain  ration  used  contained  a  greater 
variety  of  grains  than  is  used  by  most  dairymen  and  probably  average  well  with 
any  in  quality,  yet  both  the  sucrene  and  Mueller's  molasses  grains  showed  a 
higher  digestil)ility. 

"  In  studying  these  figures  the  point  is  noticed  that  the  protein  is  sometimes 
not  so  digestil)le  in  the  presence  of  molas.ses,  and  this  suggests  the  thought  that 
it  may  lie  tliat  the  presence  of  the  readily  available  energy  of  the  molasses  has 
filled  the  re(]uirenients  of  the  animal  and  thus  not  necessitated  the  brealving  up 
of  more  difficult  protein  compounds." 

The  recorded  data  do  not  show  that  molasses  exercised  any  effect  upon  the 
metal)olism  of  nitrogen.    The  feeding  stuffs  used  were  analyzed. 

Feeding  experiments  with  cattle,  sheep,  swine,  and  horses,  R.  W.  Clark 
(Utah  Sta.  Bill.  101,  pp.  165-179,  18S-201) .—The  principal  question  studied 
was  the  value  of  sugar-beet  pulp  for  farm  animals,  though  tests  of  the  value 
of  apples  for  pigs  and  of  gains  made  by  different  breeds  are  also  reported. 

In  a  test  of  the  value  of  beet  pulp  and  alfalfa  with  and  without  grain  made 
with  5  lots  of  5  steers  each  the  greatest  gain  per  head  per  day  in  a  70-day 
period,  2.0G  lbs.,  was  made  by  a  lot  fed  a  daily  ration  of  alfalfa  and  beet  pulp 
ad  libitum  with  4  lbs.  of  grain,  and  the  smallest  gain,  1.37  lbs.,  with  a  lot  fed 
alfalfa  and  beet  pulp  ad  libitum  without  grain.  The  gain  was  most  expensive, 
costing  7.P>1  cts.  per  pound,  on  alfalfa  and  beet  pulp  ad  libitum,  and  was  least 
expensive,  costing  o.8ii  cts.,  on  alfalfa  ad  libitum  and  one-half  as  much  pulp. 
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lu  a  similar  test  made  with  G  lots  of  15  sheep  each  the  gains  ranged  from 
0.2  lb.  per  head  per  day  with  the  lots  receiving,  respectively,  alfalfa  and  beet 
pulp  ad  libitum  with  and  without  0..">  lb.  of  grain  per  head  per  day  to  0.31  lb. 
per  head  per  day  with  the  lot  receiving  alfalfa  and  beet  pulp  ad  libitum  with 

1  lb.  of  grain.  Gain  was  most  expensive  with  the  last-mentioned  lot,  costing 
5.15  cts.,  and  was  cheapest,  3.18  cts.,  with  the  lot  fed  alfalfa  and  a  half  ration 
of  beet  pulp. 

AVhen  sugar  beets  were  added  to  alfalfa  and  grain  a  lot  of  4  steers  made  an 
average  daily  gain  of  1.56  lbs.  per  head  in  a  test  covering  100  days,  while  5 
steers  fed  a  similar  ration  without  sugar  beets  gained  1.13  lbs.     The  cost  of  a* 
pound  of  gain  in  the  2  cases  was  9.0  and  7.3  cts.,  respectively. 

When  similar  rations  were  tested  with  sheep  the  average  daily  gain  with 
beets  was  0.35  lb.  per  head  and  without  beets  0.22  lb.,  the  period  covering  137 
days.  The  cost  of  a  pound  of  gain  in  the  2  cases  was  G.9  and  5.7  cts.,  respec- 
tively. 

To  secure  data  regarding  the  effects  of  beet  pulp  on  the  strength  of  bone  a 
lot  of  3  wethers  was  fed  10  lbs.  of  pulp  per  head  per  day.  while  a  similar  lot 
received  no  pulp.  The  strength  of  a  number  of  the  more  important  bones  was 
determined  with  a  testing  machine  and  in  every  case  it  was  found  that  there 
was  a  difference  in  favor  of  the  pulp  ration. 

Beet  pulp  as  part  of  a  ration  was  studied  with  2  pairs  of  worlv  horses  for 

2  periods  of  28  days  each,  one  horse  in  each  team  receiving  pulp  and  the  rations 
being  reversed  during  the  second  period.  An  average  loss  of  6  lbs.  per  head 
was  noted  on  the  pulp  ration  and  of  2  lbs.  on  the  ration  without  pulp.  "As 
high  as  20  lbs.  of  pulp  was  fed  to  horses  per  animal  per  day  without  any  appar- 
ent injury.  In  a  ration  of  alfalfa  hay  and  oats  9  lbs.  of  well-fermented  solid 
pulp  saved  1.5  lbs.  oats.  .  .  .  The  horses  took  to  the  pulp  reluctantly  and  their 
appetite  for  it  gradually  decreased."  Colts  haje  been  allowed  constant  access 
to  pulp,  according  to  the  author,  for  several  years  and  in  no  instance  has  trouble 
arisen  from  it  so  far  as  is  known. 

In  tests  of  the  value  of  sugar-beet  products  for  pigs  it  was  found  that  5  pigs, 
fed  green  alfalfa,  skim  milk,  and  shorts,  with  molasses,  made  an  average  daily 
gain  of  1.03  lbs.  per  head  in  a  58-day  feeding  period  as  compared  with  0.85  lb. 
per  head  per  day  with  a  lot  of  4  pigs  fed  a  similar  ration  without  molasses. 
The  cost  of  a  pound  of  gain  in  the  2  cases  was  2.43  and  2.92  cts.,  respectively. 

In  a  second  test  shorts  with  and  without  beet  pulp,  witli  sugar  beets,  and 
with  pulp  and  molasses  were  compared  in  a  period  covering  48  days.  The  gains 
ranged  from  1.2  lbs.  per  head  per  day  on  both  the  shorts  and  beet  pulp  and  the 
shoi-ts  and  sugar-beet  rations  to  1.73  lbs.  on  shorts  alone,  and  the  cost  from 
2.21  cts.  on  shorts,  pulp,  and  molasses  to  3.71  cts.  on  shorts  and  sugar  beets. 

When  shorts  and  skim  milk  with  and  without  beet  pulp  or  sugar  beets  were 
studied  the  smallest  gain,  1.07  lbs.  per  pig  per  day,  was  made  by  the  lot  fed 
the  skim  milk  and  beet-pulp  ration,  aud  the  greatest  gain,  1.30  lbs.,  by  the  lot 
fed  shorts  and  skim  milk  only.  The  gain  was  least  expensive,  costing  3.38  cts. 
per  pound,  on  shorts,  skim  milk,  and  beet  pulp,  and  most  expensive,  costing 
3.93  cts.  per  pound,  on  shorts,  skim  milk,  and  sugar  beets. 

When  apples  as  part  of  a  ration  were  fed  to  pigs  receiving  shorts  and  skim 
milk  the  average  daily  gain  per  head  in  2  tests  with  apples  was  l.G  lbs.  and 
without  apples  1.4  lbs.  The  calculated  value  of  the  apples,  according  to  the 
author,  ranged  from  nothing  to  18  cts.  per  100  lbs. 

When  apples  and  shorts  were  fed  in  comparison  with  pasturage  and  shorts 
to  2  lots  of  3  pigs  each  they  were  found  to  have  a  feeding  value  about  equal  to 
grass,  the  average  daily  gain  being  0.59  lb.  per  pig  on  the  apple  ration  and 
0.5G  lb.  on  pastaurage. 
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In  a  grazing  experiment  covering  KH  days  made  to  study  the  relative  merits 
of  different  l)reeds  of  pigs,  tlie  results  were  very  similar,  ranging  from  0.7  lb. 
per  head  per  day  with  Yorkshires  to  0.78  lb.  with  Tamworths.  "As  grazers, 
pure-bred  Tamworth  swine  were  most  superior.  Berkshire,  Poland  China,  and 
Tamworth  grades  were  about  equal.  Pure-bred  Yorkshires  were  not  equal  to 
the  other  breeds  in  feeding  qualities,  especially  as  grazers." 

From  a  summary  of  data  regarding  the  cost  of  raising  pigs  and  cattle  the 
following  deductions  were  drawn : 

"  The  average  cost  of  spring  litters  of  G  pigs  each,  including  the  cost  of  the 
keep  of  the  sow  for  one  year,  when  disposed  of  at  a  weight  of  893  lbs.,  was 
$29.42.  The  average  cost  of  fall  litters  of  7  pigs  each,  including  the  cost  of  the 
keep  of  the  sow  for  one  year,  when  disposed  of  at  a  weight  of  1,088  lbs.,  was 
$36.90.  The  cost  per  hundred  for  spring  pigs  from  weaning  to  a  weight  of  150 
lbs.  was  $2.70,  and  of  fall  pigs  fed  through  the  winter  to  a  weight  of  135  lbs. 
was  $2.77. 

"  The  average  cost  of  raising  cattle  to  one  year  of  age  was  $19  per  head, 
and  to  two  years  of  age,  at  which  time  they  averaged  1,037  lbs.  in  weight, 
was  $3tj.97." 

Tests  similar  to  those  noted  above  were  also  made  with  milch  cows.  (See 
p.  369.) 

Experiments  in  swine  feeding.  The  value  of  corn  and  supplementary- 
feeds  for  pork  production,  \V.  J.  Kennedy  and  E.  T.  Robbins  (lotca  Hta.  Biil. 
91,  pp.  61,  figs,  23). — Corn  meal  alone  and  with  varying  proportions  of  ground 
barley,  wheat  shorts,  meat  meal,  and  tankage  was  compared  in  tests  with  pigs, 
as  were  also  the  relative  merits  of  dry-lot  feeding  and  pasturage  and  of  timothy 
and  clover  pasturage. 

Four  lots  of  12  well-grown  pigs  each  were  used  in  the  first  test,  comparing 
corn  alone  and  with  supplementary  feeds,  and  the  daily  gains  made  in  32  days 
on  the  several  rations  were  per  head  as  follows :  Corn,  1.88  lbs. ;  corn,  barley, 
and  shorts  2 :1 :1,  2.21  lbs. ;  corn  and  meat  meal  9 :1,  2.68  lbs. ;  and  corn  and 
tankage  9:1,  2.34  lbs. 

When  diffei'ent  amounts  of  meat  meal  supplementing  corn  meal  were  studied 
with  4  lots  of  9  young  pigs  each,  the  average  daily  gain  per  head  was  1.16  lbs. 
on  corn  meal  alone,  1.75  lbs.  on  corn  meal  and  meat  meal  7 :  1,  1.79  lbs.  on  corn 
meal  and  meat  meal  8.5 :  1,  and  1.86  lbs.  on  corn  meal  and  meat  meal  10 :  1. 

The  feed  eaten  per  pound  of  gain  in  the  above  2  tests  ranged  from  3.7  lbs. 
with  the  mature  pigs  on  corn  and  meat  meal  9:1  to  5.57  lbs.  with  young  pigs 
on  corn  meal  alone.     The  gain  was  most  expensive  with  the  latter  lot.  costing 

3.97  cts.  per  pound,  and  was  least  expensive,  costing  3.15  cts.,  with  the  mature 
pigs  fed  corn  meal,  barley,  and  shorts. 

A  comparison  of  dry-lot  feeding  and  pasturage  and  of  the  effects  of  supple- 
menting corn  by  other  concentrated  feeds  under  these  conditions  was  undertaken 
with  10  lots  containing  10  pigs  each  at  the  beginning  of  the  trial,  the  test  as  a 
whole  covering  112  days.  When  corn  and  shorts  2 :  1  and  1  :  1,  corn  meal  and 
meat  meal  5 :  1,  and  corn  meal  and  tankage  5 :  1  were  fed  with  timothy  pas- 
turage, the  average  daily  gain  ranged  from  1.12  lbs.  on  corn  and  shorts  2 : 1 
to  1.37  lbs.  on  corn  and  tankage  5:1.  In  the  case  of  the  same  rations  fed  with- 
out pasturage  the  gain  ranged  from  0.81  lb.  on  corn  and  shorts  2:1  to  1.09  lbs. 
on  corn  and  meat  meal.  On  corn  and  timothy  pasturage  alone  the  average 
daily  gain  was  0.92  lb.  per  pig  and  on  corn  and  clover  pasturage  1.19  lbs.  Con- 
sidering all  the  lots  tho  concentrated  feed  eaten  per  pound  of  gain  ranged  from 

3.98  lbs.  with  the  lot  fed  corn  and  shorts  1:1  on  timothy  pasturage  to  5.12  lbs. 
with  the  lot  fed  corn  and  shorts  2 :  1  in  a  dry  yard,  and  was  on  an  average 
4.29  lbs.     The  cost  of  a  pound  of  gain  ranged  from  3..35  cts.  with  the  lot  pas- 
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tured  on  clover  and  fed  corn  to  4.46  cts.  with  the  lot  on  corn  and  shorts  2 : 1 
fed  in  a  dry  yard,  and  was  on  an  average  3.92  cts. 

In  these  tests  data  are  given  regarding  the  shrinkage  on  slanghtering  and  the 
profits  are  discussed  at  length  on  the  basis  of  corn  meal,  meat  meal,  and  tankage 
at  different  prices.     Some  of  the  conclusions  which  were  drawn  follow  : 

"  Meat  meal  and  tankage  of  similar  chemical  composition  are  almost  equal, 
pound  for  pound,  as  a  supplement  to  a  corn  ration  for  growing  pigs  and  fat- 
tening hogs.  .  .  . 

"At  the  prevailing  market  prices,  a  ration  of  corn  alone  (hi  timothy  pasture 
produced  the  cheapest  gains  in  weight  of  any  of  the  rations  fed  to  pigs  on 
timothy  pasture,  but  the  mixed  rations  produced  the  greatest  total  net  profits. 

"  Hogs  fed  on  rations  composed  of  corn  and  meat  meal  and  corn  and  tankage 
were  fully  as  acceptable  to  the  buyers,  both  from  the  standpoint  of  the  quality 
and  condition  of  the  flesh,  as  those  fed  on  any  of  the  other  rations  tested.  .  .  . 

"  Both  meat  meal  and  tankage  are  more  valuable  and  profitable  adjuncts  to 
the  corn  ration  for  dry-lot  feeding  than  when  pigs  or  hogs  are  being  developed 
and  fattened  on  pasture,  especially  if  the  pasture  be  composed  of  leguminous 
crops.  .  .  . 

"  For  feeding  pigs  on  pasture  with  feeds  at  the  prevailing  prices,  a  ration 
of  corn  alone  produced  100  lbs.  of  gain  at  a  smaller  cost  than  a  ration  of  corn 
and  shorts.  The  corn  and  shorts  ration,  however,  yielded  somewhat  the  greater 
total  profit,  due  to  the  more  rapid  gains  produced  from  the  use  of  the  same. 

"At  the  prevailing  market  price,  barley  proved  to  be  an  economical  feed  when 
combined  with  corn  and  shorts  for  finishing  hogs  for  market. 

"  Pigs  on  timothy  pasture  ate  more  concentrated  feed  and  gained  more  rapidly 
than  pigs  eating  the  same  kind  of  concentrated  rations  in  dry  lots.  .  .  . 

"  The  gains  due  to  the  pasture  itself  were  greatest  when  relatively  smaller 
amounts  of  protein  were  supplied  in  the  concentrated  part  of  the  ration,  and 
amounted  to  278  lbs.  of  pork  per  acre  from  timothy  pasture  when  a  concentrated 
ration  composed  of  2  parts  corn  and  1  part  shorts  was  fed  after  1.85  tons  of  hay 
had  been  harvested  four  weeks  before  the  exi)eriment  commenced.  The  ration 
composed  of  corn  and  clover  pasture  produced  116  lbs.  more  pork  per  acre 
than  the  ration  composed  of  the  same  number  of  pounds  of  corn  and  timothy 
pasture.  .  .  . 

"  In  dry-lot  feeding  the  most  rapid  gains  and  the  most  economical  gains  were 
obtained  in  these  experiments  from  those  rations  containing  a  much  larger 
proportion  of  protein  to  the  carbohydrates  and  fats  than  is  found  in  corn. 
The  price  which  feeders  can  afford  to  pay  for  supplementary  feeds,  rich  in  pro- 
tein, to  add  to  the  corn  ration  for  the  purpose  of  balancing  the  same  must  be 
regulated  by  the  percentage  of  digestible  protein  contained  in  them  and  the 
market  price  of  corn.  When  corn  is  high  in  price,  supplementary  feeds,  as 
a  rule,  can  be  had  at  prices  which  will  not  i)roliibit  their  use;  but  when  corn 
is  very  low  in  price  the  feeder  will  very  likely  lose  a  poi'tion,  if  not  all,  of  his 
profits  in  pig  feeding  through  the  purchase  of  supplementary  feeds." 

The  feeding  stuffs  were  analyzed. 

Experiments  in  swine  feeding,  L.  E.  Carter  (Iowa  Sla.  Bid.  91,  popular  ed., 
pp.  17). — A  popular  edition  of  the  above. 

Pig  feeding,  J.  J.  Vernon  and  J.  M.  Scott  (Xew  Mexico  Sta.  Bui.  62,  pp.  20, 
pis.  -'/). — A  test  was  made  of  the  value  of  different  proportions  of  alfalfa  hay 
and  corn  and  of  alfalfa  alone  with  4  lots  of  7  pigs  each.  In  73  days  the  pigs  on 
alfalfa  and  corn  1 :  3  made  an  average  daily  gain  of  1.02  lbs.  per  head,  on  equal 
parts  of  alfalfa  and  corn  of  1.02  lbs.,  on  alfalfa  and  corn  3 :  1  of  0.59  lb.,  and  on 
alfalfa  alone  0.21  lb.  The  feed  required  per  pound  of  gain  ranged  from  4.87  lbs. 
on  alfalfa  and  corn  1 :  3  to  15.67  lbs.  on  alfalfa  alone.     The  gain  was  most 
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cheaply  made  at  a  cost  of  4.51  cts.  per  pound  on  alfalfa  and  corn  3 :  1  and  was 
most  expensive  on  alfalfa  alone,  costing  5.48  cts.  per  pound. 

In  a  supplementary  period  of  31  days  the  lot  which  had  been  fed  alfalfa 
alone  was  given  a  ration  of  alfalfa  and  corn  1 :  1.2,  and  made  an  average  daily 
gain  per  head  of  0.85  lb.  at  a  cost  of  G  cts.  per  pound,  and  requiring  G.7S  lbs.  of 
feed  per  pound  of  gain. 

The  calculated  return  per  ton  of  alfalfa  hay  ranged  from  .$4.03  for  the  lot  fed 
alfalfa  hay  ;ilone  to  .$34.68  on  alfalfa  and  corn  1  :  3. 

"  Hog  raising  in  New  ^Mexico  is  an  undeveloped  industry,  although  the  condi- 
tions are  very  favorable  in  many  sections. 

"  Alfalfa,  the  leading  crop  in  New  Mexico  at  the  present  time,  forms  an 
excellent  pig  feed  when  combined  with  grain. 

"Alfalfa  fed  alone  is  a  very  poor  food  for  fattening  i)igs. 

"  In  order  to  preAent  undue  waste  when  feeding  alfalfa  to  pigs,  the  hay  should 
be  fed  in  a  slatted  rack  placed  in  a  flat  bottomed  trough.  The  spaces  between 
the  slats  should  not  exceed  2.5  inches  and  the  trough  should  extend  at  least 
18  in.  beyond  the  rack  in  every  direction.  The  coarse  stems  left  by  the  pigs  may 
be  fed  to  stock  cattle." 

The  bulletin  contains  some  notes  on  swine  diseases,  though  the  authors  state 
that  up  to  the  present  New  Mexico  pigs  have  not  been  seriously  menaced  by 
diseases. 

Animal  husbandry,  ,J.  ,J.  A'ernon  {Ncuv  Mealco  tit  a.  Rpt.  1!)06,  pp.  2/1-29). — 
An  experiment  on  jiig  feeding  is  reported  which  has  been  noted  from  another 
publication.      (See  p.  3(i6.) 

Finishing  hogs  for  market,  C  L.  Willoughby  and  1'.  N.  Flint  {Geonjia 
ifsta.  Circ.  61,  pp.  8,  figs.  2). — With  a  view  to  studying  the  possibilities  of  produc- 
ing fat  and  lean  carcasses  a  pig  weighing  138  lbs.  was  started  on  a  ration  of 
5  lbs.  shorts,  2  lbs.  bran,  and  6  lbs.  skim  milk  in  comparison  with  a  similar  pig 
on  a  ration  of  7  lbs.  of  shelled  corn  per  day,  the  quantities  in  each  case  being 
increased  as  the  test  continued.  In  61  days  the  pig  fed  the  mixed  ration  made 
an  average  daily  gain  of  1.08  lbs.,  while  the  pig  fed  the  fattening  ration  of  corn 
gainetl  on  an  average  1.07  lbs.  per  day.  The  cost  of  a  pound  of  gain  in  the  2 
cases  was  8.7  and  8.8  cts.,  respectively,  and  the  digestible  nutrients  required 
per  pound  of  gain  4.67  and  5.59  lbs.  The  proportion  of  dressed  weight  to  live 
weight  was  practically  the  same  for  the  2  pigs,  being  77  and  78  per  cent,  respec- 
tively. The  pig  fed  corn  showed  considerably  more  lard  and  body  fat  than  the 
pig  fed  the  mixed  ration.    The  authors'  conclusions  follow  : 

"  Hogs  fed  on  protein  material  such  as  shorts  and  skim  milk  will  make  more 
nmscle  and  better  bone  than  hogs  fed  on  a  diet  of  corn. 

"  It  requires  less  feed  (digestible)  to  produce  the  same  gain  when  using  a 
large  percentage  of  protein  than  when  feeding  corn  alone. 

"  A  large  share  of  the  flesh  is  converted  into  lean  meat  when  feeding  a  pro- 
tein ration  ;  a  corn  ration  produces  considerably  more  lard  and  cheap  body  fat. 

'*  The  cheapest  method  of  raising  pigs  from  weaning  time  is  to  use  good  range, 
pasture,  forage  and  root  crops,  with  a  small  quantity  of  grain.  This  gives  a 
start  toward  lean  meat  production. 

"  Although  certain  breeds  belong  pre-eminently  to  the  bacon  or  lean  meat 
type,  yet  all  hogs  at  present  grown  in  Georgia  can  be  fed  so  as  to  produce  the 
lean  type  of  carcass  by  i)roperly  balancing  their  feed  with  protein  materials 
during  the  final  finishing  or  fattening  ])eriod. 

"  Local  butchers  and  the  consumers  of  pork  should  be  educated  as  to  the 
superior  merits  of  animals  finished  by  the  'lean  meat'  method  of  feeding;  and 
tlie  producers  of  this  class  of  meat  should  soon  ask  and  secure  a  higher  price 
per  pound  for  their  product  than  for  pork  that  is  fattened  by  the  exclusive  corn 
method." 
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Poultry  experiments,  J.  Dryden  {Utah  Sta.  Bui.  102,  pp.  203-228.  fif/s.  ,S).— 
Coutinuiiig  earlier  work  (E.  S.  R.,  17,  p.  390)  studies  were  made  of  the  effects 
of  housing  ou  egg  fertility  and  of  the  effects  of  a  number  of  conditions  during 
incubation  on  the  proportion  of  eggs  which  hatched,  and  related  questions. 

The  average  fertility  of  eggs  laid  by  hens  in  a  house  artificially  heated  in 
winter  and  in  an  open-front  house  was  each  70  per  cent,  in  a  house  with  no 
artificial  lit-at  77  per  cent,  and  in  a  colony  house  with  free  range  74  per  cent. 
The  i)erceiitage  of  fertile  eggs  hatched  ranged  from  33  with  the  hens  in  a  house 
artificially  heated  to  55  in  the  case  of  those  in  an  open-front  house,  and  the 
weight  per  egg  from  1.89  oz.  in  the  case  of  pullets  in  an  open-front  house  to 
2.15  oz.  in  the  colony  house  with  the  free  range.  On  the  whole  the  results  are 
in  favor  of  the  colony  house  as  regards  egg  yield.  The  fowls  in  the  colony 
house  had  free  range,  and  in  every  other  case  they  had  access  to  yards,  and 
during  the  winter,  when  snow  was  on  the  ground,  were  given  no  water.  "  They 
a])parently  did  not  suffer  from  the  eating  of  snow  or  the  lack  of  water." 

In  tests  to  determine  the  eft'ect  of  medium  and  maximum  moisture  content 
of  the  air  of  incubators  as  compared  with  no  moisture,  it  was  found  that 
"Nearly  100  per  cent  better  hatches  were  obtained  by  the  use  of  moisture,  and 
there  was  no  contradiction  in  all  of  the  tests."  Tlie  I'elative  humidity  of  the 
air  in  the  "no  moisture"  machines  was  about  51°  and  in  the  other  incubators 
about  57°.  The  relative  weiglit  of  the  chickens  liatched  in  the  "  maximum 
moisture  "  incubator  was  1.184  oz..  in  the  "  medium  moisture  "  incubator  1.159 
oz.,  and  in  the  "  no  moisture  "  incubator  1.072  oz.  The  weight  of  a  hen-hatched 
chick  was  1.258  oz.  The  results  of  these  weighings  "  would  indicate  that  vigor 
in  the  chicks  demands  a  greater  amount  of  moisture  during  incubation  than 
the  incubator,  as  at  present  made,  can  furnish."  The  author  also  believes  that 
proper  germ  development  does  not  take  place  unless  the  humidity  conditions 
are  favorable,  for  the  records  obtained  sliow^'that  a  larger  number  of  eggs 
were  removed  as  infertile  or  having  dried  germs  from  the  dry  than  fi-om  the 
moist  -incubatoi-s. 

The  evaporation  from  the  eggs  in  the  machine  with  maximum  moistui'e  was 
12.28  per  cent,  in  that  with  medium  moisture  14.05  per  cent,  and  in  that  with 
no  moisture  17.78  per  cent. 

When  trays  of  water  were  used  as  a  source  of  moisture  instead  of  trays  of 
moistened  sand,  the  relative  loss  of  weight  in  eggs  during  incubation  was  16.13 
as  compared  with  12.28  per  cent.  "The  sand  is  therefore  more  effective  as  an 
evaporating  surface  than  water." 

Tests  were  made  of  the  amount  of  carbon  dioxid  in  the  air  of  the  incubators, 
but  in  the  author's  opinion  the  values  obtained  apparently  do  not  bear  any 
relation  to  the  number  of  chicks  hatched.  Tests  of  the  air  under  sitting  hens 
showed  Ml.l  parts  of  carbon  dioxid  per  10.000  parts  of  air,  and  practically 
the  same  amounts  of  carbon  dioxid  were  found  with  a  hen  sitting  on  china 
eggs  as  on  heus'  eggs,  so  "  there  seems  to  be  no  question  from  these  results 
that  the  hen  gives  off  large  quantities  of  carbon  dioxid  from  her  body."  The 
fact  that  in  incubators  the  carbon  dioxid  found  comes  largely  from  the  eggs, 
while  in  natural  incubation  it  comes  from  the  hen's  body  "  indicates  a  vital 
difference  in  the  conditions  of  artificial  and  natural  incubation."  Ou  the 
whole,  the  investigations  "  have  shown  large  quantities  of  carbon  dioxid  in 
natural  incubation  and  relatively  small  amounts  in  artificial  incubation,  but 
increasing  artificially,  the  supply  of  carbon  dioxid  seems  rather  to  have  an 
injurious  effect  in  artificial  incubation." 

Poultry  division,  F.  B.  Linfield  (Montana  Sta.  Rpt.  1906,  pp.  12Ji-127).— 
Improvements  in  the  station  poultry  plant  are  described  and  the  egg  records  of 
14  pens  of  station  poultry  recorded.  The  iirincipal  object  of  the  station  poultry 
work  is  the  development  of  large  laying  strains  of  different  breeds. 
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A  gasoline  heated  colony  brooder  house,  J.  E.  Rice  and  R.  C.  Lav/ry  (Xew 
Yoih-  Cornell  «S7«.  Bid.  .i-'/d.  in>-  137-116,  figs.  22,  plans  7). — Detailed  plans  are 
given  for  the  construction  of  a  brooder  house  and  heating  appliances  using 
gasoline  ;is  fuel,  which  have  given  good  results.  Data  are  also  included  regard- 
ing the  evolution  of  gasoline  heaters,  the  construction,  operation,  and  compara- 
tive value  of  different  burners,  and  related  (luestions. 

In  the  authors'  opinion  tliere  is  no  danger  in  operating  a  gasoline  burner  pro- 
vided ordinary  care  is  observed.  "  The  conunon  points  of  error  often  resulting 
disastrously  are:  («)  Allowing  too  much  gasoline  to  run  into  the  generating 
cup;  {h)  applying  a  match  to  the  generating  cup  before  the  control  valve  is 
closed;  (r)  attempting  to  light  the  burner  after  it  has  been  blown  out  by  the 
wind  or  in  some  other  manner  and  the  bottom  of  the  burner  box  is  covered  with 
gasoline."' 

New  poultry  appliances,  J.  E.  Rice  and  11.  C.  Lawry  {Sew  York  Cornell  >S7«. 
Bui.  2-i8,  pp.  20o-228.  fiys.  37). — Detailed  descriptions  are  given  of  a  number 
of  poultry  appliances,  including  a  trap  nest,  a  feed  and  a  gravel  hopper,  feed 
supi)ly  can,  egg  distributing  table  and  carrying  box,  combination  ci-ate  foi-  eggs 
and  dressed  poultry,  water  pan  and  cover,  device  for  carrying  kerosene  oil  to 
incubator  cellar,  catching  hook,  chicken  feed  trough,  a  removable  floor  for 
chicken  shelter,  and  a  system  for  keeping  laying  records. 

Different  methods  of  preserving  eggs,  R.  Nourisse  (Les  Divers  Procedes  de 
Conserrutioii  dcs  Ocufs.  Paris:  Societe  d'Editions  Techniques.  1907;  rev.  in 
HiKj.  Monde  et  halt,  1  (1907),  No.  5,  pp.  222,  23.3).— The  preservation  of  eggs 
liy  cold  storage  and  by  different  preservative  solutions,  evaporated  eggs,  and 
related  questions  are  considered. 
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Feeding  sugar  beets  and  sugar-beet  pulp  to  dairy  cows,  R.  W.  Clark 
(rtali  Sin.  Bui.  101.  lip.  l-j9-li;.j,  dgiiis.  2). — In  experiments  on  the  feeding  of 
sugar  beets,  the  quantity  of  beets  fed  was  small  at  the  l)eginning  l)ut  grad- 
ually increased  until  the  cows,  averaging  about  1,100  lbs.  in  weight,  consumed 
30  to  40  lbs.  of  the  beets  each  per  day.  The  total  ration  per  cow  in  the  average 
of  the  experiments  of  2  years  was  21  lbs.  of  alfalfa,  5.9  lbs.  of  grain,  and  33  lbs. 
of  beets  per  day.  The  corresponding  ration  without  beets  was  2.5  lbs.  of  alfalfa 
and  5.9  lbs.  of  grain.  The  cows  produced  a  little  more  milk  and  butter  fat  on 
the  ration  with  beets  than  on  that  without  them.  The  food  cost  of  the  milk 
was  77  cts.  per  hundred  pounds  and  of  the  l)utter  fat  18.9  cts.  per  pound  with 
the  former  ration,  wherea.s  it  was  .jO  cts.  per  hundred  pounds  for  the  milk  and 
12.8  cts.  per  pound  for  the  butter  fat  with  the  latter  ration.  The  milk  flow  was 
maintained  as  well  with  one  ration  as  with  the  other. 

In  similar  experiments  with  beet  pulp,  cows  consuming  25  lbs.  of  alfalfa,  5.3 
lbs.  grain,  and  28  lbs.  of  pulp  each  produced  milk  at  49.2  cts.  per  hundred  pounds 
and  butter  fat  at  12.9  cts.  per  pound,  whereas  on  the  same  ration  without  pulp 
they  i)roduced  milk  at  44  cts.  i)er  hundred  pounds  and  butter  fat  at  12.3  cts.  per 
pound. 

From  his  exjteriments  the  author  concludes  that  (1)  sugar  beets  and  beet 
pulp  for  dairy  cows  are  nearly  ecpial  in  value;  (2)  the  milk  from  beet  and  pulp- 
fed  cows  was  a  trifle  higher  in  butter  fat,  the  increased  percentage  being  very 
small,  and  (3)  the  milk  flow  and  daily  yield  of  butter  were  maintained  as  well 
without  beets  and  pulp  as  with  them. 

Feeding  different  amounts  of  g^ain  to  dairy  cows,  R.  W.  Clark  (Utah  i^ta. 
Bui.  101,  pp.  179-188). — Cows  averaging  1,178  lbs.  in  weight  produced  more  milk 
and  butter  fat  on  a  ration  of  12  lbs.  of  alfalfa  and  15  lbs.  of  grain  per  day  than 
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with  a  ration  of  25  lbs.  of  alfalfa  and  4  lbs.  of  grain,  but  in  the  former  case 
the  food  cost  of  the  milk  was  83  cts.  per  hundred  pounds  and  of  the  butter  fat 
18.7  cts.  per  pouud  as  compared  with  53  cts.  per  hundred  pounds  for  the  milk 
and  13  cts.  per  jwund  for  the  butter  fat  in  the  latter  ration. 

Cows  averaging  1,035  lbs.  in  weight  produced  milk  at  a  food  cost  of  53  cts. 
per  hundred  povuids  and  butter  fat  at  12.9  cts.  per  pound  on  a  daily  ration  of 
23.1  lbs.  of  alfalfa  and  8  lbs.  of  grain,  whereas  on  a  ration  of  26.3  lbs.  of  alfalfa 
and  4  lbs.  of  grain  they  produced  milk  at  So  cts.  per  hundred  pounds  and  butter 
fat  at  11.3  cts.  per  pound. 

With  cows  averaging  1,015  lbs.  in  weight  and  receiving  a  daily  ration  of  17.1 
lbs.  of  alfalfa,  9.8  lbs.  of  grass  hay,  and  4  lbs.  of  grain  the  food  cost  of  100  lbs. 
of  milk  was  47  cts.  and  of  1  lb.  of  butter  fat  12.4  cts.  On  a  daily  ration  of  16.0 
lbs.  of  alfalfa,  10  lbs.  of  grass  hay,  and  8  lbs.  of  grain  the  cost  was  57  cts. 
per  hundred  pounds  for  the  milk  and  15  cts.  per  pound  for  the  butter  fat. 

The  author  concludes  from  his  experiments  that  the  daily  yield  of  milk  and 
of  butter  fat  was  greater  and  the  millc  flow  was  maintained  better  on  the  larger 
than  on  the  smaller  amount  of  grain  fed  with  alfalfa,  but  that  the  milk  and  the 
butter  fat  were  produced  cheaper  with  the  smaller  grain  ration.  In  these  ex- 
periments 13  lbs.  of  good  alfalfa  hay  was  nearly  equal  in  value  to  11  lbs.  of 
grain,  as  a  supplement  to  a  basal  ration  of  4  lbs.  of  grain  and  12  lbs.  of  hay. 

Milking  machines,  W.  A.  Stocking,  Jr.,  C.  J.  Mason,  and  C.  L.  Reach  {Co)i- 
ncciicul  Siorr.s  ,St(i.  Bui.  .',7,  pp.  101-138.  fif/.s.  10). — Part  1  of  this  bulletin,  by 
W.  A.  Stocking,  jr.,  and  C.  J.  Mason,  gives  the  results  of  studies  of  the  effect 
of  milking  machines  upon  the  quality  of  milk  and  part  2,  by  C.  L.  Beach,  studies 
of  the  effect  upon  milk  yield. 

Effect  ii])Oii  quaJity  of  milk. — In  9  experiments  the  milking  machine  was 
treated  in  different  ways  and  the  bacterial  content  of  the  machine-drawn  milk 
was  compared  with  that  of  hand-drawn  milk.    * 

In  the  first  experiment  the  machine  was  at  night  simply  rinsed  by  pumping 
warm  water  through  it  and  after  use  in  the  morning  taken  apart,  scrubbed  with 
hot  w^ater  and  washing  powder,  and  rinsed  with  clean  water.  The  pails  were 
sterilized  by  steam.  The  bacterial  content  of  the  machine-drawn  milk  averaged 
15.524  per  cubic  centimeter  and  of  the  hand-drawn  milk  3,144. 

The  machine  was  next  treated  as  in  the  first  experiment  but  in  addition  the 
rubber  tubes  and  teat  cups  were  kei)t  from  morning  until  evening  in  a  1 :  300 
solution  of  a  washing  powder.  The  bacterial  content  of  the  machine-drawn 
milk  averaged  43.122  per  cubic  centimeter  and  of  the  hand-drawn  milk  18,729. 

In  the  third  experiment  the  tubes  and  cups  were  kept  in  a  2.5  per  cent  solu- 
tion of  formalin  between  milkings,  other  conditions  being  the  same  as  in  the 
previous  experiments.  The  tubes  were  made  practically  sterile  by  this  treat- 
ment and  the  rubber  w-as  not  injured.  The  tin-covered  teat  cups,  however, 
were  somewhat  corroded.  The  average  bacterial  content  of  machine-drawn  and 
hand-drawn  milk  was  respectively  20,225  and  23,.329  bacteria  per  cubic  centi- 
meter. 

In  the  fourth  experiment  all  parts  of  the  juachine  were  sterilized  by  steam. 
This  was  found  very  injurious  to  the  rubber.  The  average  bacterial  content  of 
the  machine-drawn  and  hand-drawn  milk  was  respectively  19,984  and  18,172 
bacteria  pe;r  cubic  centimeter. 

In  the  fifth  and  following  experiments  a  new  style  of  connector  was  used, 
which  admitted  air  into  the  teat  cups  to  relieve  suction.  The  tubes  and  cups 
were  kept  in  a  10  per  cent  salt  solution  between  milkings.  This  treatment 
did  not  render  the  tubes  sterile,  and  the  brine  itself  was  found  to  increase  in 
germ  content  from  day  to  day.  The  machine-drawn  milk  contained  on  an  aver- 
age 12,962  bacteria  per  cubic  centimeter  and  the  hand-draw'u  milk  10,306. 
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The  tubes  tind  cups  were  next  kept  iu  a  borax  solution  made  by  dissolving 
1  lb.  of  borax  iu  15  qt.  of  water.  This  did  not  sterilize  the  appai'atus.  The 
machine-drawn  milk  contained  17,817  bacteria  per  cubic  centimeter  and  the 
hand-drawn  milk  8,767. 

In  the  seventh  experiment  the  authors  returned  to  the  formalin  treatment, 
uging  3.5  per  cent,  but  still  the  machine-drawn  milk  contained  more  bacteria 
than  the  hand-drawn  milk,  the  averages  being,  respectively,  7,857  and  6,355  bac- 
teria per  cubic  centimeter. 

The  formalin  treatment  was  continued  in  the  next  experiment,  but  the  air 
taken  into  the  teat  cups  was  filtered  through  absorbent  cotton.  This  reduced 
the  bacteria  in  the  machine-drawn  milk  to  1,578  per  cubic  centimeter,  while  the 
average  number  in  the  hand-drawn  milk  was  4.560.  In  a  second  series  in  which 
the  cotton  filters  were  omitted  the  average  bacterial  content  of  the  machine- 
drawn  milk  was  11,521,  and  of  the  hand-drawn  milk  7,467. 

In  the  final  experiment  lime  water  was  used  in  the  place  of  the  formalin 
solution.  The  bacterial  content  of  the  machine-drawn  milk  was  55,367  and  of 
the  hand-drawn  milk  5,908. 

The  formalin  treatment  was,  therefore,  the  only  one  tried  which  was  efficient 
in  sterilizing  the  apparatus  and  at  the  same  time  was  not  injurious  to  the 
rubber. 

In  most  cases  the  machine-drawn  milk,  notwithstanding  the  bacterial  con- 
tent was  frequently  higher,  kept  sweet  longer  than  the  milk  drawn  by  hand. 

Effect  upon  milk  yield. — This  part  of  the  bulletin  gives  the  yield  of  cows 
milked  by  hand  and  by  machine.  The  results  are  submitted  without  discussion 
or  comment,  the  work  being  considered  too  limited  to  warrant  any  conclusions. 

Comparative  studies  with,  covered  milk  pails,  W.  A.  Stocking,  Jr.  {Con- 
necticut Storrs  *S7«.  Bid.  JfS,  pp.  73-103,  figs.  12). — The  author  has  tested  sev- 
eral styles  of  covered  milk  pails  taking  the  number  of  bacteria  in  the  freshly 
drawn  milk  as  an  indication  of  the  amount  of  external  contamination.  The 
different  pails  used  are  described  and  illustrated.  The  general  conclusions 
drawn  from  the  work  as  a  whole  are  as  follows : 

"  The  use  of  the  covered  milk  pail  is  of  gi'eat  advantage  in  any  stable  in 
excluding  dirt  and  bacteria  from  the  milk.  The  relative  advantage  gained  by 
the  use  of  the  cover  depends  upon  the  sanitary  condition  of  the  stable. 

"  The  special  form  of  cover  does  not  seem  to  be  important  provided  it  is  a 
device  practical  for  use  and  the  area  through  which  dirt  can  gain  access  to  the 
milk  is  reduced  as  much  as  possible. 

"  Whether  or  not  a  strainer  on  the  covered  pail  is  desirable  depends  upon 
the  style  of  the  straining  device. 

"  The  use  of  the  strainer  in  a  pail  where  the  dirt  which  falls  into  the  open- 
ing is  likely  to  be  driven  through  by  the  succeeding  streams  of  milk  is  not 
desirable.  Its  use  tends  to  increase  the  germ  content  of  the  milk  and  injure 
its  keeping  quality. 

"  In  pails  where  the  dirt  which  falls  in  does  not  remain  where  the  succeed- 
ing streams  strike  against  it  a  strainer  cloth  aids  in  keeping  down  the  number 
of  Ijacteria  which  gain  access  to  the  milk.    .  .  . 

"  The  use  of  absorbent  cotton  as  a  strainer  ...  is  a  decided  advantage  in 
preventing  the  entrance  of  bacteria  into  the  milk." 

Biological  and  biochemical  studies  of  milk.  V,  Enzyms,  C.  J.  Koning 
{Milchic.  Zenthl.,  3  {1901),  IVo.  6,  pp.  235-261,  figs.  2).— The  catalase  content 
of  milk,  according  to  the  author,  increases  with  the  age  of  the  cow  and  with 
the  bacterial  content  of  the  milk.  His  experiments  indicated  that  this  enzym 
is  not  produced  by  lactic-acid  bacteria  but  by  other  oi'ganisms,  sueh  as  those 

17305— No.  4—07 6 


372  EXPEKIMENT    STATION    EECORD. 

of  the  subtilis  group,  and  for  that  reason  he  thinks  that  the  determination  of 
catalase  may  be  made  of  value  in  judging  the  quality  of  milk,  especially  for 
infant  feeding. 

Biological  and  biochemical  studies  of  milk.  VI,  Colostrum,  C.  J.  Koning 
(Pharm.  Weekbh,  1901;  ahs.  in  Rev.  Gen.  Lait,  6  {1901),  No.  12,  pp.  282-283).— 
According  to  the  author's  conclusions  colostrum  is  at  first  very  rich  in  catalase 
and  diastase  and  poor  in  reductase.  The  percentages  of  albumin,  solids-not-fat, 
and  ash  are  at  first  high  and  the  fat  and  sugar  low.  The  colostral  period  for  the 
cow  ought  to  be  placed  at  3  weeks.  Just  before  the  end  of  the  lactation  period 
the  milk  becomes  abnormal,  a  notable  feature  being  an  increase  in  the  diastase, 
catalase,  and  reductase.  In  both  colostrum  and  fresh  milk  the  content  of  cata- 
lase and  reductase  is  independent  of  the  action  of  bacteria. 

From  studies  of  human  milk  and  of  the  colostrum  and  milk  of  goats,  sheep, 
and  other  animals  the  author  concludes  that  it  is  not  possible  to  prepare  a 
milk  for  infants  which  shall  possess  the  biochemical  properties  of  human  milk. 

Some  diastases  of  m.ilk,  A.  Monvoisin  {Rev.  G^n.  Lait,  6  {1907),  No.  12,  pp. 
265-272). — The  author  has  studied  the  effect  of  oxygen  upon  the  reductase  in 
milk.  This  enzym  was  found  to  be  reduced  in  amount  but  not  destroyed  by 
the  treatment  of  milk  with  hydrogen  peroxid  for  the  purpose  of  sterilizing  it. 
The  use  of  formaldehyde  with  methylene  blue  as  a  test  for  reductase  was  found 
more  delicate  than  the  use  of  ethyl  aldehyde  or  methyl  aldehyde. 

The  acidity  of  milk,  its  relation  to  coagulation  by  heat  and  alcohol,  its 
determination  and  its  course  during  souring,  I  and  II,  T.  Henkel  {Milclno. 
ZcitthL,  3  {1907),  Nos.  8,  pp.  3J,0-369;  9,  pp.  378--'/0J).— The  acidity  of  fresh 
milk  varied  in  10,000  determinations  from  5.5  to  9°  (cubic  centimeters  of  N/4 
sodium  hydroxid  solution  required  to  neutralize  100  cc.  of  milk).  The  varia- 
tions in  the  mixed  milk  of  a  herd  were  between  6.8  and  7.5°.  The  variations 
between  the  morning  and  evening  milk  were  very  small.  The  acidity  of  the 
first  and  last  portions  of  a  milking  was  generally  the  same.  Occasionally  there 
were  marked  differences  in  the  acidity  of  the  milk  from  the  different  quarters. 
In  general  there  was  a  slight  decrease  in  the  acidity  of  milk  during  the  coiu'se 
of  lactation.  The  acidity  of  colostrum  was  very  high,  in  one  instance  23.6°. 
The  acidity  was  not  affected  by  sexual  heat  but  was  by  diseased  conditions. 
No  marked  influence  could  be  attributed  to  changes  in  rations  fed. 

Fresh  milk  was  not  coagulated  in  any  instance  by  the  use  of  68  to  70  per  cent 
of  alcohol  in  the  ordinary  amount.  Samples  of  milk  coagulating  with  alcohol 
under  identical  conditions  often  showed  marked  differences  in  acidity. 

The  milk  and  cream  supply  of  cities,  J.  Moldenhaweb  {fialem,  N.  Y.: 
Author,  [1907's,  pp.  SO,  figs.  10). — In  this  little  book  the  author  discusses  in  a 
popular  manner  a  great  many  topics  bearing  upon  the  improvement  of  city  milk 
supplies  and  makes  many  suggestions  based  upon  his  own  experience.  The  pas- 
teurization of  milk  is  especially  urged. 

Municipal  regulation  of  the  milk  supply,  G.  W.  Goler  {Jour.  Amer.  Med. 
Assoc,  Ji9  {1907),  No.  13,  pp.  1077-1079).— The  author  outlines  what  city  ordi- 
nances should  require  in  regard  to  milk  supplies  and  discusses  the  means  of 
enforcing  them. 

Sanitary  milk  production  {U.  8.  Dept.  Af/r.,  Bur.  Anim.  Indus.  Giro,  ll.'i, 
pp.  38). — This  is  a  report  of  a  conference  appointed  by  the  Commissioners  of 
the  District  of  Columbia  to  consider  and  report  upon  the  local  milk  supply,  to 
advise  what  steps  should  be  taken  to  improve  it.  and  to  suggest  legislation  to 
that  end. 

The  conference  recommends  that  3  grades  of  milk  be  recognized  by  law, 
namely,  certified  milk,  inspected  milk,  and  pasteurized  milk.     These  terms  are 
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clearly  defined.  Numerous  recommendations  are  made  with  a  view  to  securing 
a  better  supervision  of  the  milk  supply  of  the  District  and  suggestions  are  made 
concerning  the  duties  of  consumers. 

The  following  papers  are  included  in  the  report:  Diseases  and  Conditions  of 
Cattle  that  may  Affect  the  Quality  of  the  Milk,  by  ,J.  R.  Mohler ;  Milk  Sediments 
or  Dirty  Milk  in  Relation  to  Disease,  by  G.  ISI.  Kober ;  Sanitary  Inspection  of 
Dairies  and  Distributing  Depots,  by  E.  II.  Webster;  The  Water  Supply  of 
Dairy  Farms,  by  G.  L.  Magruder;  Milk  during  Transportation,  by  E.  Berliner; 
Commercial  Classes  of  Milk,  by  A.  D.  Melvin ;  and  Pasteurization,  by  M.  J. 
Rosenau. 

Several  committee  reports  are  also  included. 

The  milk  supply  of  Washington,  D.  C,  G.  L.  Magruder  {Jour.  Amer.  Med. 
Assoc,  JfO  {1901),  Ao.  13,  pp.  1088,  1089).— A  brief  statement  relating  to  the 
studies  being  made  of  the  milk  supply  of  Washington. 

Boston's  campaign  for  clean  milk,  J.  O.  Jordan  {Jour.  Amer.  Med.  Assoc, 
.'(9  {1907).  No.  13,  pp.  1082-1087,  figs.  2).— In  19U4  the  board  of  health  of  Bos- 
ton adopted  milk  regulations  prohibiting  the  sale  of  milk  having  more  than 
500,000  bacteria  per  cubic  centimeter  or  a  temperature  above  50°  F.  Of  the 
samples  examined  during  1905,  87.6  per  cent  conformed  to  the  bacteriological 
standard,  and  of  those  examined  during  1906,  89.98  per  cent.  The  percentage 
of  infected  samples  as  indicated  by  the  presence  of  streptococci  or  pus  was 
10.48  per  cent  in  1905  and  4.9  per  cent  in  1906.  The  article  gives  much  data 
concerning  the  work  done,  and  shows  that  a  decided  improvement  of  the  city 
milk  supply  has  resulted  from  the  vigorous  efforts  made  by  the  board  of  health. 

The  methods  of  dealing  with  the  milk  supply  of  New  York  City,  T.  Dar- 
lington {Jour.  Amer.  Med.  Assoc,  J,9  {1907),  2Vo.  13,  pp.  1079-1082) .—An  out- 
line of  the  methods  employed  by  the  board  of  health  in  regulating  the  milk 
supply  of  New  York  City. 

The  quality  of  Danish  milk  sold  in  Berlin,  B.  Proskauer,  E.  Seligmann, 
and  F.  Croner  {Ztschr.  Uyn.  u.  hifelctlonsknuik.,  57  {1907),  No.  2,  pp.  173- 
2.'i7). — Chemical  and  biological  examinations  were  made  of  13  samples  of  winter 
milk  from  Denmark  and  8  samples  of  summer  milk. 

The  specific  gravity  of  the  summer  milk  averaged  1.032  and  of  the  winter 
milk  1.033.  The  fat  content  averaged,  respectively,  3.04  and  3.20  per  cent. 
The  bacterial  content  of  the  summer  milk  was  about  5,000,000  per  cubic  centi- 
meter and  of  the  winter  milk  about  2,100,000.  This  was  much  higher  than 
Berlin  market  milk.  The  catalyzing  power  of  the  Danish  milk  was  much  lower 
than  that  of  the  Berlin  milk.  Coagulation  with  alcohol  and  on  heating  occurred 
earlier  with  Danish  than  with  Berlin  milk.  On  the  whole,  the  Danish  milk 
was  superior  to  Berlin  market  milk  as  regards  composition,  but  inferior  as 
regards  biological  i)roperties. 

Dairy  department,  W.  J.  Elliott  {Montana  Sta.  Rpt.  1906,  pp.  168-180,  figs. 
8). — In  experiments  with  cream  kept  for  various  periods  up  to  4  days  before 
churning  it  was  found  that  the  churnability  of  the  cream  was  not  affected  by 
the  lengths  of  time  the  cream  was  kept.  There  was  some  difference  in  melting 
point  between  the  butter  fat  from  the  fresh  cream  and  that  from  the  older 
cream,  but  in  all  cases  the  melting  point  was  higher  2  weeks  after  the  butter 
was  made  than  while  it  was  fresh ;  then  it  decreased  on  keeping  for  6  or  8 
weeks. 

As  a  result  of  experiments  it  was  found  that  with  the  same  separator  and  the 
same  cows  the  percentage  of  fat  in  the  cream  may  vary  more  or  less  from  day 
to  day  in  accordance  with  differences  in  the  following  factors:  (1)  Temperature 
of  milk  separated;  (2)  high  or  low  speed  of  separator  crank,  or  speed  of  sepa- 
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rator  bo\sl;  (3)  rate  of  Inflow  of  milk;  (4)  milk  of  varyiug  butter  fat  content; 
(5)  amount  of  skim  milk  or  water  used  to  flush  the  bowl ;  (6)  acidity  of  the 
milk  separated,  and  (7)  irregular  sjteed  of  separator. 

A  study  of  the  bacterial  content  of  cream,  L.  L.  Lewis  aud  W.  R.  Wright 
{Okhthonia  Sta.  Bill.  7,3,  pp.  16,  charts  13). — Bacteriological  examinatious  were 
made  of  cream  as  delivered  by  patrons  of  the  college  creamery  during  July  and 
August,  and  again  during  December,  January,   and  February. 

The  cream  delivered  in  summer  at  an  age  of  3.3  days  contained  on  an  average 
462,G00,tX)0  bacteria '  per  cubic  centimeter,  and  that  delivered  in  winter  at 
an  age  of  5  days  contained  134,800,000.  The  bacterial  content  was  found  to 
increase  for  the  first  3  days  in  summer  and  4  days  in  winter,  after  which  there 
was  a  steady  decrease.  More  than  50  per  cent  of  the  cream  delivered  during 
the  summer  months  contained  an  excessive  number  of  gas-producing  bacteria. 
The  digesting  bacteria  were  also  present  in  large  numbers.  The  average  cream 
more  than  2  days  old  in  summer  could  not  be  handled  at  the  creamery  with 
good  results.     Rich  cream  contained  .less  acid  than  this  cream. 

The  practical  use  of  starters,  L.  D.  Bushnell  and  W.  R.  Wkight  {Michigan 
Sta.  Bui.  2.'{6,  pp.  139-151,  figs.  7). — A  practical  method  of  using  starters  is 
described  in  a  popular  manner  in  this  bulletin. 

Quart  bcttles  of  milk  are  plugged  with  cotton  and  sterilized  by  steam.  One 
bottle  is  inoculated  with  a  pure  culture  of  lactic-acid  bacteria,  and  after  a  trans- 
fer has  been  made  from  this  on  the  second  day  it  is  used  for  inoculating  a 
large  can  of  recently  pasteurized  milk  which  may  be  used  the  next  day  as  a 
starter. 

The  advantages  of  the  method  are  stated  by  F.  O.  Foster  as  follows : 

"  The  method  of  carrying  mother  starters  in  sterilized  milk  in  glass  jars  has 
been  given  a  thorough  trial  in  practical  work  in  the  college  creamery  in  com- 
parison with  the  method  commonly  employed,  jyhich  is  to  inoculate  a  starter 
each  day  from  the  one  prepared  the  preceding  day.  The  new  method  has  the 
following  advantages: 

"  The  starter  can  be  kept  pure  for  a  niuch  longer  period,  thus  saving  one-half 
or  more  of  the  cost  of  pure  cultures. 

"  The  milk  is  always  ready  for  inoculation  and  the  mother  starter  can  be 
transferred  each  daj'  when  in  the  best  condition  and  kept  vigorous. 

"  In  case  a  starter  is  not  needed  every  day,  the  mother  starter  can  be  carried 
along  conveniently  without  the  trouble  of  sterilizing  milk. 

"After  a  thorough  trial  we  have  adopted  the  method  for  our  daily  use.  We 
find  it  no  great  task  to  sterilize  the  bottles  of  milk  once  or  twice  a  month,  and 
the  little  extra  labor  thus  occasioned  is  more  than  offset  by  the  convenience  and 
sureness   of  the  new    method." 

Butter  making  on  the  farm,  G.  H.  Barr  (Canada  Dept.  Agr.,  Branch  Dairy 
and  Cold  .Storage  Conn:  Bill.  11,  pp.  13,  figs.  11). — This  is  a  popular  bulletin  on 
farm  butter  making.  The  principal  suggestions  made  are  summarized  in  the 
following  statements:  (1)  Keep  good  cows,  (2)  feed  them  liberally,  (3)  keep 
them  comfortable  and  clean  when  in  the  stable,  (4)  skim  a  rich  cream,  (5) 
keep  the  cream  cool.  (6)  churn  at  the  temperature  that  will  give  a  flaky  granule 
in  the  butter,  (7)  use  clean,  pure  water  for  washing  butter,  not  more  than  3° 
colder  or  warmer  than  the  buttermilk,  (8)  put  the  butter  up  in  neat,  clean, 
attractive  packages,  and  (9)  keep  everything  in  and  about  the  dairy  clean  and 
attractive. 

Mottled  butter,  L.  Marcas  and  C.  Huyge  {Bid.  Agr.  [BrusseJs'\.  23  {1901), 
No.  1,  pp.  IiS6-.'i91). — Experiments  are  reported  from  the  results  of  which  the 
authors  conclude  that  mottles  in  butter  are  due  to  the  presence  of  buttermilk 
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in  conjunction  with  an  uneven  distribution  of  salt.  In  mottled  portions  of 
butter  the  authors  found  regularly  more  casein  and  less  salt  than  in  uonmottled 
portions  of  the  same  lot.  The  mottling  is,  therefore,  considered  due  to  the  action 
of  salt  on  casein. 

Regulations  prescribed  in  regard  to  renovated  butter  in  accordance  with 
the  act  of  Congress  approved  May  9,  1902  {U.  S.  Dept.  Ayr.,  Bur.  Aitini. 
Indus.  Order  l.'il,  pp.  8). — A  pamphlet  issued  jointly  by  the  Secretary  of  the 
Treasury  and  the  Secretary  of  Agriculture,  giving  SO  regulations  under  which 
"  reno\ated  "  or  "  process  "  butter  may  be  manufactured  and  marketed.  These 
regulations,  which  became  effective  August  15,  1907,  supersede  all  previous  regu- 
lations pertaining  to  the  same  subject. 

The  practice  of  soft  cheese  making,  C.  W.  Walker-Tisdale  and  T.  R.  Robin- 
son (London,  1903,  pp.  IV+.Jl,  fi(/.s.  9). — This  is  a  brief  popular  outline  of 
essential  points  In  the  production  and  handling  of  milk,  the  preparation  and 
marketing  of  cream,  and  the  manufacture  of  several  varieties  of  soft  cheese, 
including  cream,  Gervais,  Bondon,  Coulommier,  Cambridge  or  York,  Pont 
I'Eveque,  and  Camembert. 

Note  on  rennet  and  its  preparation,  O.  Jensen  (Rev.  Gen.  Lait,  6  (1901), 
A'o.  12,  pp.  212-281). — The  rennet  preparation  which  has  given  the  best  results 
in  the  author's  experience  in  Emmenthal  cheese  making  is  made  by  extracting 
the  calves'  stomach  with  dilute  lactic  acid.  The  extract  is  then  inoculated  with 
a  vigorous  culture  of  lactic-acid  organisms  and  used  within  2  or  3  days.  Very 
great  importance,  in  the  opinion  of  the  author,  should  be  attached  to  the  prepa- 
ration of  the  rennet  extract. 

Officials,  associations,  commissions,  and  educational  institutions  con- 
nected with  the  dairy  interests  of  the  United  States  for  the  year  1907  ( V.  S. 
Dept.  Ayr..  Bur.  Anim.  Iiidii-'<.  Circ.  11.'),  pp.  22). 

The  preparation  of  vinegar  from  Kieffer  pears,  H.  C.  Gore  (Jour.  Amer. 
Chem.  Soc,  29  (1901),  Ko.  5,  pp.  159-164,  dym.  i).— The  juices  of  Kieffer  pears 
at  ordinary  market  ripeness,  according  to  the  author's  investigations,  "  are  so 
low  in  sugar  that  it  is  impossible  to  produce  from  them  a  vinegar  of  standard 
strength  (i  per  cent  acetic  acid).  The  juices  of  very  ripe  Kieffer  pears  prob- 
ably do  contain  sufficient  sugar  to  produce  a  standard  vinegar,  providing 
methods  of  fermentation  are  employed  which  will  give  the  maximum  yield  of 
acetic  acid  from  the  sugar  present. 

"  The  method  of  fermentation  of  the  juice  into  vinegar  which  will  give  the 
maximum  of  acetic  acid  consists  in  the  production  of  the  maximum  of  alcohol 
from  the  sugar  by  dominant  fermentation  with  selected  yeasts,  followed  by  the 
conversion  of  the  alcoholic  liquor  into  vinegar  by  the  quick  process  of  vinegar 
making. 

"  The  vinegar  obtained  is  of  excellent  quality.  Its  cimiposition  is  similar  to 
that  of  cider  vinegar,  save  for  its  high  content  of  solids  and  content  of 
pentosans." 

Chemical  methods  for  utilizing  wood,  F.  P.  Veitch  (JJ.  S.  Dept.  Ayr.,  Bur. 
Chem.  Circ.  36,  pp.  J/l,  flys.  16). — This  bulletin  has  been  prepared  to  satisfy  "the 
demand  for  information  as  to  the  nature  and  uses  of  the  chemical  compounds 
manufactured  from  wood  and  the  processes  and  equipment  used  in  their  produc- 
tion," especially  with  reference  to  the  disposition  of  waste  material.  Attention 
is  given  particularly  to  the  destructive  distillation  of  wood,  the  recovery  of  tur- 
pentine, rosin,  and  paper  pulp,  the  iireparation  of  alcohols,  and  the  manufacture 
of  acids.  An  attemjit  has  been  made  to  explain  the  processes  as  simply  as  the 
subject-matter  will  permit. 
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Handbook  of  comparative  microscopic  anatom.y  of  domesticated  animals, 
AV.  Ellenberger  {Ilaudbucli  ilcr  ycrgleichcndcii  Mikroakopischen  Anatomic  der 
Hausticre.  Berlin,  1906,  vol.  1,  ijp.  yiII-\-G01,  figs.  .'/J7). — The  present  volume 
is  an  outgrowth  of  the  work  published  under  the  same  editorship  in  1887,  under 
the  title  "  Histology  of  Domestic  Mammals."  The  histological  anatomy  of  man 
has  been  very  thoroughly  worked  out  and  presented  in  convenient  form  for 
reference.  Reliable  descriptions  of  microscopic  anatomy  of  domestic  animals, 
however,  had  not  been  sufficiently  available. 

The  present  volume  contains  an  elaborate  account  of  the  microscopic  anatomy 
of  all  domesticated  animals  from  a  comparative  standpoint.  The  material  is 
arranged  according  to  the  kind  of  tissues  concerned  and  has  been  prepared  by 
various  specialists.  Abundant  bibliographical  references  are  given  throughout 
the  text. 

Results  of  investigations  in  the  field  of  general  pathology  and  patholog- 
ical anatomy,  O.  Lubarsch  and  K.  Ostertag  (Ergeh.  Allg.  Path.  Menscli.  u. 
Ticrc,  11  (190G),  pt.  1,  pp.  XIV-\-l-10'S,  pis.  .5,  pgs.  18). — An  extensive  summary 
is  given  of  the  recent  literature  relating  to  diphtheria,  syphilis,  pathogenic 
molds,  protozoan  diseases  of  animals,  hemolysins,  and  theories  of  immunity.  A 
large  part  of  the  volume  is  occupied  with  a  discussion  of  immunity  and  proto- 
zoan diseases  of  animals.  The  literature  on  the  older  theories  of  immunity  is 
given  less  attention  than  that  relating  to  the  recent  theories  of  immunity  as 
based  on  opsonins,  and  bacteriotropins. 

Progress  in  the  study  of  immunity  and  the  specific  nature  of  bacteria 
since  1870,  ■with  particular  reference  to  tubercle  bacilli,  R.  P.  van  Calcar 
(Prog.  Bot.,  1  (1901),  No.  3,  pp.  53S-GU,  figs.  20).— A  detailed  critical  review  is 
given  of  the  literature  relating  to.  theories  of  i^nmunity  and  the  classification 
of  bacteria  in  connection  with  a  classified  bibliography.  Particular  attention 
is  given  to  the  develoinnental  forms  of  the  tubercle  bacillus  and  other  acid-fast 
bacilli. 

Course  of  instruction  in  the  Kazan  veterinary  institute  (XJchen.  Zap. 
Kazan.  Tet.  Inst.,  2'i  (1907),  Xo.  2-3,  pp.  77-iJ4). — A  detailed  outline  is  given 
of  the  course  of  instruction  offered  at  the  Kazan  veterinary  institute.  The  sub- 
jects covered  by  the  course  include  dissection,  physiology,  histology,  stock  judg- 
ing, stock  breeding,  farm  hygiene,  feeding  of  animals,  general  and  special 
pathology,  pharmacology,  general  and  special  therapeutics,  bacteriology,  veteri- 
nary  surgery,    and   clinics. 

Report  of  the  chief  of  the  cattle  bureau,  Massachusetts  (,Sciniann.  Rpt. 
Cattle  Bur.  Mast^.,  10  (1906),  pp.  215-219). — During  lOOG,  rabies  continued  to 
prevail  to  an  unusual  extent.  Nearly  GOO  dogs  were  killed  on  account  of  being 
infected  with  the  disease,  and  a  number  of  other  animals  also  became  infected 
through  dog  bites.  Attention  is  called  to  the  difficulty  of  regulating  this  disease 
satisfactorily  on  account  of  the  long  period  of  incubation. 

Glanders  appears  to  be  somewhat  on  the  decrease  as  compared  with  the  year 
previous  to  this  report.  The  work  of  inspection  for  glanders  is  presented  in  a 
tabular  form. 

An  account  is  also  given  of  the  work  of  the  cattle  bureau  in  the  control  and 
eradication  of  tuberculosis.  The  financial  statement  accompanying  the  report 
indicates  the  amounts  paid  as  indemnity  for  various  diseased  animals. 

[Veterinary  work]  (Oklahoma  Sta.  Rj)t.  1906,  pp.  38-^1).— Since  1900,  the 
station  has  distributed  more  than  625,000  doses  of  blackleg  vaccine.  Brief 
directions  are  given  for  the  use  of  this  vaccine. 
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Canker  of  pigs  is  clue  to  a  mange  mite.  The  disease  may  be  treated  with  car- 
bolic acid,  iodin,  or  a  solution  of  tobacco. 

Intestinal  parasites  in  hogs  may  be  expelled  by  the  use  of  a  mixture  of  spigelia 
and  senna,  wormseed,  cedar  apples,  areca  nut,  or  turpentine.  Two  teaspoonsful 
of  turpentine  may  be  given  in  milk  twice  dally. 

Conditions  which  render  the  mucous  lining  of  the  digestive  tract  perme- 
able to  bacteria,  J.  Bassett  and  H.  Carre  (Coixpt.  Rend.  hioc.  Biol.  [Paris],  62 
(1907),  Nu.  11,  PI).  890,  S91). — The  experiments  reported  in  this  paper  were 
carried  out  on  20  dogs,  which  were  given  doses  of  podophyllin  in  order  to  cause 
irritation  of  the  digestive  mucosa. 

In  18  of  the  20  dogs  positive  identification  was  made  of  intestinal  bacteria  in 
the  blood  of  the  portal  vein,  in  the  chyle,  or  in  both.  The  bacteria  were  cocci, 
.staphylococci,  and  streptococci,  such  as  are  found  in  the  intestines  of  normal  dogs. 
It  appears,  therefore,  that  any  irritation  such  as  is  set  up  by  the  use  of  podo- 
phyllin is  sufficient  to  render  the  alimentary  tract  permeable  to  ordinary  intesti- 
nal bacteria. 

A  preliminary  note  on  neutral  red  reaction  in  the  infected  red  cells  of 
protozoal  diseases,  F.  S.  II.  Baldrey  and  W.  A.  Mitchell  [Jour.  Trap.  Vet. 
8ci.,  2  (1907),  No.  2,  pp.  169-171,  pi.  1). — In  the  use  of  neutral  red  an  excellent 
means  has  been  found  for  demonstrating  protozoa  in  blood  corpuscles  after  the 
digestive  action  set  up  in  such  cases  has  led  to  the  production  of  an  acid  cytase. 
The  method  may  be  used  successfully  both  in  cases  of  red  blood  corpuscles,  the 
substance  of  which  is  being  digested  by  parasitic  -protozoa,  and  in  white  blood 
corpuscles  which  are  digesting  enclosed  protozoa.  Illustrations  are  given  of  the 
results  of  applying  this  method  in  a  study  of  Piroplasma  can  is. 

The  effect  of  glycerin  upon  tuberculous  lesions,  V.  Galtier  (Jour.  Med.  Vet. 
(t  Zoolccli.,  58  (1907),  21a ij,  pp.  263-266). — Tuberculous  organs,  including  lungs, 
livers,  spleens,  etc.,  when  completely  submerged  in  glycerin  for  periods  of  8  to 
18  months  become  entirely  sterile.  An  immersion  of  7  months  is  usually  suf- 
ficient to  destroy  the  virulence  of  tubercle  bacilli.  The  bacilli  are  gradually 
attenuated,  as  shown  by  inoculation  experiments  made  with  them  after  they  had 
been  kept  in  glycerin  for  a  few  days. 

Bovine  tuberculosis,  L.  Van  Es  (Xorth  DaJcota  Sta.  Bill.  77.  pp.  379-430,  pis. 
11). — A  discussion  is  presented  of  tuberculosis  in  its  varied  relations  to  animal 
industry  and  human  health.  Particular  attention  is  given  to  bovine  tubercu- 
losis, including  its  lesions,  prevalence,  distribution  in  the  body,  cause,  symp- 
toms, and  diagnosis,  the  tuberculin  test,  the  economic  importance  of  tuberculo- 
sis, and  the  methods  of  eradication.  A  brief  bibliography  of  tuberculosis  is 
also  given. 

Tuberculosis  in  swine,  W.  J.  Kennedy  et  al.  (Iowa  >Sta.  Bui.  92,  pp.  2Jf, 
figs.  2). — The  experiments  recorded  in  this  bulletin  were  undertaken  for  the 
purpose  of  determining  the  effect  of  feeding  pigs  skim  milk  containing  tubercle 
bacilli,  as  compared  with  pasteurized  skim  milk.  The  pigs  used  in  the  experi- 
ments numbei'ed  40  and  were  divided  into  4  equal  lots.  Two  lots  received 
pasteurized  milk,  one  on  pasture  and  the  other  in  a  dry  yard.  The  other  2  lots 
received  tuberculous  milk,  one  on  pasture  and  the  other  in  a  dry  yard.  All  of 
the  pigs  which  were  fed  tuberculous  milk  became  infected  and  also  2  of  the 
pigs  which  received  pasteurized  milk. 

It  appears  that  tuberculosis  is  not  readily  spread  among  pigs  by  mere  prox- 
imity of  diseased  to  healthy  animals.  The  authors  conclude  that  tuberculous 
milk  is  almost  sure  to  infect  pigs,  while  milk  pasteurized  at  a  temperature  of 
200°  F.  is  a  safe  feed.  Pigs  confined  in  clean  dry  yards  are  apparently  no  more 
susceptible  to  tuberculosis  than  those  which  are  kept  at  pasture. 
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Tuberculosis  in  swine,  L.  E.  Carter  (Iowa  St  a.  Bnl.  92.  popular  ed.,  pp. 
11). — A  popular  edition  of  the  above. 

The  use  of  Eontgen  rays  in  the  inspection  of  tuberculous  meat,  H.  Martel 
(Coinpt.  Rend.  Acad.  Sci.  [Paris].  IJ,',  (1907),  Ao.  23,  pp.  1208-1.300).— The 
tuberculous  lesions  of  pork  and  beef  commonly  contain  deposits  of  lime  salts. 
It  was  suggested  to  the  author  to  test  the  possible  value  of  X-rays  in  tbe  Identi- 
fication of  tubercles,  particularly  in  lymphatic  glands  so  situated  that  their 
examination  by  the  ordinary  methods  would  necessitate  so  cutting  the  meat  as 
to  depreciate  its  market  value.  It  was  found  that  the  shadows  obtained  from 
the  use  of  X-rays  were  very  different  in  the  case  of  tuberculous  glands  from 
those  of  glands  surrounded  by  large  quantities  of  fat.  While  dense  masses  of 
fat  produce  a  shadow,  the  shadow  is  uniform  rather  than  granular,  as  is  the 
case  when  lime  salts  are  deposited. 

Anthrax,  W.  C.  Patrick  (Jour.  Roy.  Inst.  Pul).  Health,  15  (1901),  No.  5, 
pp.  279-285.) — The  symptoms  and  post-mortem  lesions  of  this  disease  are  briefly 
described.  Attention  is  called  to  its  prevalence  in  the  various  parts  of  Great 
Britain  and  to  its  occurrence  in  man.  It  is  suggested  that  on  account  of  the 
imperfect  system  of  meat  inspection  in  England,  excejit  in  large  cities,  it  is  pos- 
sible for  the  meat  of  the  animals  affected  with  anthrax  to  be  offered  for  sale 
in  public  markets. 

The  filterability  of  hog  cholera  bacilli,  L.  F.  D.  E.  Lourens  (Centbl.  Bakt. 
{etc.].  1.  AM.,  Orifj.,  U  (1907),  Xo.s.  5,  pp.  J,20-J,27 ;  6,  pp.  50^-512;  7,  pp.  630- 
GJi8,  figs.  5). — An  elaborate  review  is  given  of  the  results  obtained  by  different 
investigators  in  the  study  of  the  biology  and  pathogenic  properties  of  the  hog 
cholera  bacillus.  Recently  an  unusual  interest  has  been  added  to  this  study 
by  reason  of  the  discovery  by  the  Bureau  of  Animal  Industry  of  this  Depart- 
ment that  hog  cholera  may  be  produced  by  inoculating  susceptible  animals  with 
filtrates  from  infected  organs  and  from  pure  cultures  of  the  hog  cholera  bacil- 
lus. These  results  have  been  confirmed  by  a  number  of  investigators  in  other 
countries.  In  fact  in  South  Africa,  A.  Theiler  was  unable  to  find  the  hog 
cholera  bacillus  in  the  form  of  the  disease  which  prevails  in  that  country. 

At  the  beginning  of  his  investigations  the  author  suspected  that  aggressins 
might  be  present  in  the  filtrates  from  infected  organs  and  cultures  of  hog 
cholera  bacilli,  which  render  the  animals  so  susceptible  to  the  disease  that  the 
slightest  infection  with  the  hog  cholera  bacillus  would  produce  the  symptoms 
of  the  disease,  while  without  the  influence  of  aggressins  no  infection  would 
have  taken  place.  To  this  end  material  obtained  from  the  organs  of  hogs  af- 
fected with  chronic  or  acute  hog  cholera  was  passed  through  various  filters 
including  the  Chamberland,  Berkefeld,  and  Kitasato  forms.  In  inoculation  ex- 
periments with  this  material  the  results  were  sometimes  positive  and  some- 
times negative.  Further  experiments  were  then  carried  on  to  determine 
whether  the  hog  cholera  bacilli  could  themselves  pass  through  the  filters.  It 
was  found  that  hog  cholera  could  be  produced  in  hogs  as  a  result  of  inoculation 
with  filtrates  which  were  apparently  free  from  bacteria  at  the  time  of  inocula- 
tion and  that  subsequently  hog  cholera  bacilli  appeared  in  these  animals. 

A  number  of  other  experiments  were  carried  on  with  filtrates  from  pure 
cultures  of  hog  cholera  bacilli  and  positive  infections  were  produced.  In  the 
author's  opinion  the  hog  cholera  bacillus  may  pass  through  the  Chamberland, 
Berkefeld,  or  Pukall  filter.  The  extent  to  which  such  passage  through  filters 
takes  place  depends  largely  upon  the  treatment  of  the  filters  and  the  fluid  in 
which  the  filtrate  is  diluted. 

The  explanation  of  the  passage  of  hog  cholera  bacilli  through  filters  pre- 
viously shown  to  be  too  fine  for  the  passage  of  bacteria  of  normal  size  is  be- 
lieved to  be  found  in  the  granulation  of  these  bacilli,  as  repeatedly  observed 
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by  the  antboi*.  The  bacilli  appear  to  exist  at-  times  in  the  form  of  granules, 
which  may  be  regarded  as  the  resting  stage  of  the  bacillus.  These  granules 
appear  lilve  cocci,  and  the  single  bacillus  may  become  divided  into  as  many  as 
three  of  them.  The  granules  are  highly  retractile  and  appear  at  first  at  either 
end  of  the  bacillus,  where  they  might  be  mistaken  for  spores.  It  is  apparent, 
therefore,  that  the  extent  to  which  bacilli  pass  through  filters  depends  largely 
on  the  degree  of  granular  disintegration  of  the  bacilli.  In  a  too  highly  diluted 
scrum  they  failed  to  pass  through  the  filters. 

A  similar  granulation  and  passage  through  filters  was  observed  in  the  case 
of  Staphylococcus  aureus.  S.  albus,  the  typhoid  bacillus,  blackleg  bacillus,  and 
Bacillus  eiiteritidis. 

As  a  result  of  these  experiments,  the  author  comes  to  the  following  conclu- 
sions:  The  hog  cholera  bacillus  under  certain  conditions  may  pass  through 
unvitrified  porcelain  filters.  Its  power  of  passing  through  filters  depends  upon 
its  property  of  dividing  up  into  granules,  which  in  turn  is  considered  as  a  natu- 
ral peculiarity  of  the  hog  cholera  bacillus.  In  all  cases  of  true  hog  cholera. 
Bacillus  suipestifer  may  be  demonstrated,  and  this  is  considered  as  the  only 
cause  of  the  disease. 

The  nature  of  Spirochaeta,  G.  Marotel  (Jour.  Med.  Vet.  et  Zootech.,  58 
(1901),  May.  pp.  20.'i-S(iG.  figs.  4). — A  list  is  given  of  the  species  of  Spirochteta 
which  are  known  to  produce  disease  in  man,  chickens,  dogs,  cattle,  sheep,  horses, 
etc.  At  first  no  doubt  was  entertained  that  these  organisms  belonged  with  the 
bacteria.  Later,  evidence  was  presented  in  favor  of  grouping  them  with  the 
jirotozoa.  The  facts  for  and  against  such  a  classification  are  presented  by  the 
author,  who  comes  to  the  conclusion  that  the  affinities  of  Spirochteta  have  not 
been  definitely  determined,  but  in  the  case  of  most  species  the  evidence  is  rather 
in  favor  of  their  being  bacteria. 

Immunity  in  spirochaete  septicemia  of  fowls  and  the  question  of  the  clas- 
sification of  Spirochseta  with  protozoa,  F.  Neufeld  and  von  Prowazek  (Arb. 
K.  Gs-ndhtsanit..  2.1  {1007),  lYo.  2,  pp.  49.'f-r,0Jf,  fig.  1) . — The  serum  of  fowls 
which  have  recovered  from  septicemia  due  to  infection  with  Spirochreta  pos- 
sesses, in  vitro  at  least,  a  very  strong  immunizing  effect,  but  this  power  varies  to 
a  striking  extent.  The  authors'  study  of  the  Spirochjeta  found  in  cases  of  fowl 
septicemia  has  led  them  to  the  opinion  that  these  organisms  are  more  closely 
related  to  the  protozoa  than  to  bacteria. 

The  treatment  of  tsetse-fly  disease  with  brilliant-green,  Wendelstadt 
{Sitzbcr.  Naturhist.  Vcr.  Preuss.  Rheinlande  u.  Westfalnis,  1906,  I,  pt.  B,  pp. 
-'/-7). — Previous  experiments  in  the  use  of  trypanrot  and  other  substances  for 
the  destruction  of  the  trypanosomes  of  tsetse-fly  disease  have  shown  that  these 
organisms  may  temporarily  disappear  in  the  blood  as  the  result  of  curative  in- 
jections, but  that  they  subsequently  reappear.  Similar  results  were  had  with 
brilliant-green.  The  ti'ypanosomes,  even  in  bad  eases  of  infection  in  rats, 
entirely  disappeared  within  24  to  36  hours  after  a  subcutaneous  injection  of 
1  cc.  of  an  aqueous  solution  of  brilliant-green,  but  within  a  few  days,  however, 
they  reappeared.  It  was  found  that  subsequent  injections  would  cause  them  to 
disappear  again,  but  it  is  not  safe  to  repeat  the  injections  of  brilliant-green 
indefinitely  for  the  reason  that  it  causes  necrosis  of  the  tissues.  In  1  rat  and 
also  in  1  ape  a  complete  cure  was  brought  about. 

Transmission  of  yaws  by  ticks,  E.  E.  Moddeb  (Jour.  Trop.  Med.  and  Hyg. 
[London],  10  (1907),  No.  11,  p.  187). — A  disease  known  as  yaws  has  been  ob- 
served by  the  author  in  fowls,  cattle,  and  man.  Some  evidence  is  presented  in 
favor  of  the  belief  that  the  disease  is  transmitted  by  ticks  belonging  to  the 
species  la-odes  hovis. 
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The  action  of  tetanus  bacilli  and  their  toxins  upon  the  alimentary  tract, 
M.  Rabinowitch  {Arch.  Hiju..  Gl  (1907),  A"o.  2,  pp.  103-150). — In  experiments 
with  laboratory  animals  it  is  found  that  the  gastric  juice  under  normal  condi- 
tions destroys  the  virulence  of  tetanus  bacilli  and  tetanus  toxin,  the  latter  being 
affected  more  promptly.  This  action  of  the  gastric  juice  is  more  efficient  the 
higher  its  content  of  common  salt,  A  1  per  cent  solutloh  of  normal  hydro- 
chloric acid  will  destroy  the  virulence  of  tetanus  bacilli  within  2  hours  at  a 
temperature  of  37°  C. 

When  tetanus  bacilli  are  fed  to  rabbits  and  guinea  pigs  in  large  doses  they  do 
not  produce  symptoms  of  tetanus,  but  the  animals  may  be  affected  by  a  pi-o- 
gressive  marasmus  which  sometimes  terminates  fatally.  In  rabbits  the  intro- 
duction of  tetanus  toxin  into  the  stomach  sometimes  causes  peculiar  cerebral 
symptoms.  The  presence  of  tetanus  bacilli  and  tetanus  toxin  in  the  stomach 
of  animals  may,  therefore,  be  dangerous  or  even  fatal,  notwithstanding  the  fact 
that  the  gastric  juice  exercises  a  vigorous  action  upon  them. 

Infectious  granular  vaginitis  of  cattle;  its  treatment  and  prophylaxis, 
H.  Raebiger  (Rev.  Geii.  Med.  Vet.,  9  (1901),  No.  101,  pp.  625-635;  108,  pp. 
689-691). — The  continued  prevalence  of  infectious  granular  vaginitis  has  ren- 
dered necessary  certain  quarantine  and  therajieutic  regulations  in  order  to  con- 
trol the  disease.  It  is  recommended  that  no  cow  be  introduced  into  a  herd 
without  first  subjecting  her  to  a  veterinary  inspection  for  the  possible  jjresence 
of  the  di.sease.  In  order  to  insure  the  further  safety  in  herds  where  an  out- 
break of  the  disease  has  occurred,  it  is  recommended  that  all  bulls  and  cows 
should  receive  proper  antiseptic  treatment. 

Vaccination  against  rinderpest  by  the  combination  method  in  1906, 
V.  TvARYANovicH  (Arcli.  Vet.  XaitJc  [St.  Peter.sb.].  31  (1901).  No.  3,  pp.  211- 
225). — During  the  maintenance  of  quarantine  for  rinderpest,  vaccination  ex- 
periments were  made  on  a  number  of  bulls,  cotvs,  ;ind  calves,  using  the  com- 
bination method  of  serum  and  virulent  blood.  The  results  obtained  were  very 
satisfactory.  It  appeared  that  the  method  not  only  has  a  vaccinating  effect,  but 
also  exercises  a  curative  effect  in  a  certain  percentage  of  cases. 

Ticks  and  tick  fever  conference  (Queensland  Agr.  Jour.,  IS  (1901),  No.  6, 
pp.  281-320). — A  conference  was  held  in  Brisbane  on  May  7,  1907,  at  which 
many  representatives  of  scientific  and  agricultural  organizations  were  present 
for  the  purpose  of  discussing  the  status  of  Texas  fever  and  the  means  for  com- 
bating it.  It  appears  that  the  history  of  the  disease  in  Queensland  has  been 
very  similar  to  that  of  its  progress  in  the  United  States. 

The  dip  recommended  for  freeing  cattle  of  ticks  contains  8  lbs.  of  arsenic,  4 
lbs.  of  caustic  soda,  1  gal.  of  Stockholm  tar,  and  8  lbs.  of  tallow  in  400  gals,  of 
water.  Various  modifications  of  this  dip  have  also  been  tested.  The  problems 
connected  with  the  prevalence  of  Texas  fever  in  Queensland  are  discussed  from 
various  standpoints  by  C.  J.  Pound,  R.  S.  Archer,  C.  J.  Booker,  S.  Kelly,  and 
others.  A  resolution  was  adopted  recommending  compulsory  dipping  of  cattle 
in  all  tick-infested  districts.  It  was  also  urged  that  a  government  subsidy  be 
granted  to  priyate  dipping  plants  provided  these  are  open  to  the  public. 

A  note  on  a  new  species  of  trypanosoma  discovered  in  the  blood  of  an 
Indian  bullock  at  Singapore,  P.  S.  Falshaw  and  A.  Lingard  (Jour.  Trop. 
Vet.  8ci.,  2  (1901),  No.  2,  pp.  211-220,  pi.  1).—A  zebu  affected  with  a  chronic 
disease  accompanied  with  fever  was  examined  by  the  authors  after  the  animal 
had  died  from  the  disease.  The  blood  obtained  from  the  diseased  animal  was 
inoculated  into  dogs  without  obtaining  any  infection.  An  examination  of  the 
blood  showed  the  presence  of  a  very  large  trypanosome,  parasites  of  Texas  fever, 
and  a  number  of  other  protozoan  organisms.  A  description  is  given  of  the 
large  species  of  trypanosome  found,  but  no  descriptive  name  is  used. 
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Strongylus  contortus  and  blue  tongue,  A.  Grist  (Orange  River  Colony, 
Dci)t.  At/r..  \  ct.  Dir.  Leaflet  Jf,  pp.  17). — The  life  history  of  Strongylus  contortus 
is  briefly  outlined.  In  combating  this  pest  attention  should  be  given  to  the 
quality  of  the  drinking  water  and  the  condition  of  pastures.  Some  benefit  is 
derived  from  the  administration  of  a  solution  of  copper  sulphate  or  arsenic  to 
infested  sheep. 

Blue  tongue  of  sheep  appears  to  be  a  catarrhal  fever  which  affects  the  mucous 
membrane  of  the  mouth  and  other  parts  of  the  alimentary  tract.  The  period 
of  incubation  is  2  to  5  days.  An  attempt  is  being  made  to  produce  a  vaccine  for 
the  prevention  of  blue  tongue. 

Infectious  inflammation  of  the  spinal  cord,  or  azoturia,  M.  Schlegel 
(ZtseJir.  Infektionskrank.  u.  Hyg.  Haustiere,  2  (1907),  No.  6,  pp.  459-5Jto,  pis. 
3). — In  a  long  continued  study  of  various  cases  of  disease  in  horses,  known  as 
inflammation  of  the  spinal  cord,  meningo-myelitis,  infectious  paralysis,  hemo- 
globinemia.  hemoglobinuria,  azoturia,  and  black  ischuria,  the  author  has  accu- 
mulated conclusive  evidence  that  these  are  merely  names  of  one  and  the  same 
disease,  which  is  of  an  infectious  nature,  due  to  Streptococcus  nielanogcnes,  dis- 
covered by  the  author  in  1900.  This  organism  occurs  as  a  i-egular  saprophyte  in 
the  intestines  of  healthy  horses  and  often  in  cases  of  diseases.  Under  especially 
favorable  conditions  it  may  become  highly  virulent,  gain  entrance  to  the  blood, 
and  produce  the  symptoms  which  are  characteristic  of  infectious  spinal  paralysis 
or  azoturia. 

The  pathological  lesions  which  are  noted  in  cases  of  this  disease  include  a 
black  tarry  condition  of  the  blood  which  does  not  coagulate  regularly,  pro- 
nounced disintegration  of  the  blood  corpuscles,  transformation  of  the  hemo- 
globin into  melanin,  and  also  various  alterations  in  the  structure  and  composi- 
tion of  the  liver,  kidneys,  bones,  and  other  tissues. 

The  pathogenic  organism  of  the  disease  has  been  isolated  and  studied  from 
pure  cultures  in  various  nutrient  media. 

In  combating  this  disease  according  to  the  new  conceptions  furnished  by  the 
author's  investigations,  it  is  desirable  to  isolate  affected  horses  and  to  disinfect 
all  excretions,  since  the  organism  of  the  disease  may  be  carried  in  them. 

Becovery  from  glanders,  Mouilleron  (Bui.  Soc.  Cent.  Med.  Vet.,  SJf  (1907), 
No.  10,  pp.  223-230). — The  repeated  application  of  the  mallein  test  to  a  glan- 
dered  horse  gave  a  gradually  diminishing  reaction,  and  during  the  last  4  years 
of  his  life  no  reaction  took  place.  The  horse  was  under  continuous  observation 
for  8  years.  At  the  end  of  this  time  the  animal  was  killed  and  carefully  ex- 
amined. All  organs  were  perfectly  healthy  and  entirely  or  nearly  without  the 
evidence  of  previous  lesions. 

The  etiology  of  pneumonia,  Lorenz  (Berlin.  Tierdrztl.  Wchnschr.,  1907, 
Nos.  23,  pp.  Jilf7-.'i50 :  24,  pp.  Jpi-jpJi,  pis.  2). — In  a  study  of  the  micro-organisms 
found  in  cases  of  this  disease  the  author  finds  undoubted  evidence  of  transfor- 
mation stages  from  streptococci  to  branched  threads  of  streptothrix,  and  under 
certain  conditions  a  retransformation  of  these  threads  into  streptococci.  The 
streptothrix  threads  with  numerous  branchings  appear  most  regularly  when 
the  original  streptococci  are  inoculated  into  pure  cultures  of  Aspergillus.  When 
these  cultures  in  turn  are  inoculated  into  ordinary  nutrient  media,  the  strepto- 
cocci reai)pear.  The  author  considers  that  the  ai)pearance  of  branched  threads 
of  streptothrix  in  the  lungs  and  skin  of  horses  affected  with  the  disease  is 
undoubted  evidence  of  the  causal  connection  of  this  organism  with  pneumonia. 

Preliminary  note  on  a  parasite  found  in  connection  with  "  the  irritable 
summer  skin  disease  "  of  horses  in  India,  V.  B.  Nesfield  (Jour.  Trop.  Vet. 
Sci.,  2  (1907),  No.  2,  tip.  172-176,  fig.  i).— In  various  parts  of  India  a  quite 
serious  skin  disease  of  horses  has  been  observed  which  is  confined  strictly  to 
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horses  of  Australian  origin.  The  disease  occurs  only  in  hot  and  rainy  weather 
and  disappears  entirely  In  cold  weather.  The  hair  breaks  off  leaving  bald  scaly 
patches  somewhat  like  those  which  occur  in  ringworm.  An  examination  of  the 
hair  on  diseased  areas  revealed  fhe  presence  of  large  numbers  of  minute  highly 
refractive  bodies  in  the  substance  of  the  hair.  These  bodies  resist  the  solvent 
action  of  hot  caustic  potash  and  stain  readily  with  basic  anilin  dyes. 

The  nervous  form  of  distemper  in  dogs,  Ohler  (Wchnschr.  Tierheilk.  u. 
Viehziicht,  51  {1901),  No.  21,  pp.  ^Oi-JO'/). — For  many  years  text-books  have 
contained  descriptions  of  the  symptoms  of  nervous  distemper  in  dogs  In  which 
nervousness  appears  in  advance  of  any  other  lesions  or  symptoms  which  char- 
acterize distemper.  According  to  the  author's  investigations  the  term  nervous 
distemper  is  perhaps  a  misnomer.  In  no  Instance  was  he  able  to  ol)serve  any 
nervous  condition  in  advance  of  other  symptoms  of  distemper  and  connected  with 
this  disease.  In  all  cases  in  which  pronounced  nervousness,  comparable  with 
the  symptoms  so  described  for  nervous  distemper,  occurred,  it  was  more  easily 
explained  as  due  to  other  causes. 

The  diagnosis  of  rabies  from  the  standpoint  of  veterinary  police  ■work, 
LuBKE  (Berlin.  TierdrzU.  ^V(■1nl■sclll•.,  1901.  Ao.  21.  pp.  Jil5-.',20). — Statistics  are 
given  regarding  the  prevalence  of  rabies  in  various  parts  of  Europe  with  pax'- 
ticular  reference  to  some  of  the  more  serious  outbreaks  of  the  disease.  Even 
during  the  progress  of  these  serious  outbreaks,  but  particularly  at  times  when 
the  disease  occurs  only  sporadically,  there  are  many  individuals  who  doubt  the 
existence  of  the  so-called  dumb  foriii  of  the  disease  and,  therefore,  give  protec- 
tion to  affected  dogs  which  are  largely  responsible  for  the  spread  of  the  disease. 
A  number  of  instances  are  mentioned  in  which  such  dogs  have  occasioned  the 
wide  distribution  of  rabies. 

Negi-i  corpuscles  and  their  relation  to  rabies,  V.  Babes  (Ztsclir.  Hmi.  it. 
Itifektionskranlc,  56  {1901),  No.  3,  pp.  Ji35-i52^  ph.  2). — On  the* basis  of  his 
experiments  with  rabies  the  author  comes  to  the  conclusion  that  certain  minute 
corpuscles,  which  appear  in  cases  of  rabies  and  which  may  be  stained  black  or 
blue  by  the  method  of  Ca.ial-Giemsa  and  are  exclusively  found  in  the  cytoplasm 
of  disintegrated  nerve  cells,  are  the  parasitic  organisms  of  rabies  in  an  active 
condition.  Negri  corpuscles,  on  the  other  hand,  are  not  always  present  and 
are  evidently  not  closely  enough  associated  with  the  progress  of  rabies  to  be 
considered  the  active  cause  of  the  disease.  They  appear  to  be  encapsulated 
forms  of  the  rabies  organism  in  a  process  of  involution  or  transformation. 
Possibly  they  are  the  result  of  an  intense  local  reaction  of  the  tissues  against 
the  presence  of  the  rabies  parasites. 

Negri  corpuscles  in  the  salivary  glands  of  rabid  dogs,  Elise  Stefanescu 
(Compt.  Rend.  Soc.  Biol.  [Paris],  62  {1901).  No.  11,  pp.  SS6-888).—A  consid- 
erable number  of  investigators  have  already  demonstrated  the  presence  of  Negri 
bodies  in  different  parts  of  the  nervous  system.  On  account  of  the  extreme 
virulence  of  the  saliva  of  rabid  animals  the  author  made  a  study  of  the  sali- 
vary glands  in  order  to  determine  whether  Negri  corpuscles  occurred  in  these 
structures.  Negri  bodies  were  found  in  the  parotid  glands.  In  demonstrating 
these  bodies  the  author  fixed  small  pieces  of  tissue  in  formaldehyde  and  sec- 
tioned them  upon  tlie  freezing  microtome. 

Spontaneous  recovery  of  dogs  from  rabies  and  the  persistence  of  the 
virus  in  the  saliva,  P.  Remlinger  {Bid.  Soc.  Cent.  Med.  Yet.,  S.'/  {1901), 
No.  10,  pp.  269-215). — It  has  long  been  known  that  rabid  dogs  and  other  ani- 
mals may  recover  from  the  disease.  It  has  been  believed,  however,  that  the 
virus  is  not  virulent  after  recovery.  The  author  cites  a  case  in  which  the  virus 
was  extremely  virulent  for  some  time  after  recovery  from  the  disease. 

Antirabies  serum,  P.  Remlinger  {Compt.  Rend.  Soc.  Biol.  [Paris],  62  {1901), 
No.  18,  pp,  961-963). — The  activity  of  serum  is  not  proportional  to  the  quantity 


VETERINARY  MEDICINE.  383 

of  virus  injected  into  the  animal  used  for  the  production  of  the  serum.  In  one 
instance  a  sheep  which  had  received  hypoderniically  loO  rabbit  brains  furnished 
a  less  active  serum  than  another  sheep  which  had  received  only  81.  Quite  often 
rapid  and  unexplained  changes  take  place  in  the  activity  of  the  serum  of  ani- 
mals used  for  experimental  purposes.  This  matter  has  not  yet  received  satis- 
factory explanation. 

Leukemia  of  the  common  fowl,  A.  S.  Warthin  (Jour.  Infect.  Diseases,  4 
{1907),  Xo.  3,  pi».  S69-SS1,  pi.  1,  figs.  8). — Brief  mention  is  jnade  of  the  cases 
which  have  previously  been  reported  of  leukemia  in  domesticated  animals.  The 
outbreak  studied  by  JMoore.(E.  S.  R.,  9,  p.  890)  and  referi-ed  to  under  the  name 
infectious  leukemia  is  believed  by  the  author  not  to  be  leukemia  but  a  leucocyto- 
sis  due  to  some  bacterial  infection. 

The  author  has  had  opportunity  to  study  two  forms  of  lymphocytoma  which 
are  referred  to  as  aleukemic  and  leukemic.  In  the  aleukemic  form  of  lymphocy- 
toma no  increase  in  the  number  of  white  cells  is  observed  in  the  blood  vessels. 
In  the  leukemic  form  of  the  disease  the  ratio  of  the  red  cells  to  the  white  in  the 
blood  may  be  less  than  2 :  1  and  a  differential  count  of  the  white  cells  shows  that 
on  an  average  84.5  per  cent  are  large  lymphocytes.  In  normal  hens'  blood  the 
proportion  of  red  blood  corpuscles  to  white  is  105-22.5 :  1  and  only  14  per  cent 
of  the  white  cells  are  large  lymphocytes.  The  tissue  changes  which  occur  in 
leukemic  lymphocytoma  consist  in  tumorous  nodules  and  infiltration  of  lym- 
phoid cells  in  liver,  spleen,  bone  marrow,  and  other  organs.  The  normal  white 
cells  of  the  blood  are  replaced  by  large  lymphocytes  and  a  secondary  degenera- 
tion of  the  organs  takes  place. 

The  action  of  atoxyl  on  spirillosis  of  fowls,  C.  Levaditi  and  J.  McIntosh 
{Compt.  Rend.  Soc.  Biol.  [Paris],  62  (1901),  No.  21,  pp.  1090-1092) .—When 
atoxyl  is  mixed  with  the  virus  of  spirillosis  in  vitro,  it  does  not  exercise  a  very 
pronounced  effect  upon  the  virus.  In  living  fowls,  however,  atoxyl  causes  re- 
gressive alterations  in  the  spirilla  of  the  disease.  The  specific  effect  of  atoxyl 
seems  to  be  an  exaggeration  of  the  means  normally  employed  by  the  organism 
in  self-defense. 

Immunization  against  fowl  cholera  with  bacterial  extracts,  E.  Weil 
(Ztsclir.  Hiju.  a.  Infektionskrank.,  56  {1901),  No.  3,  pp.  509-51.)).— Thin  article 
is  largely  of  a  controversial  nature.  The  author  maintains  that  the  action  of 
aggresslns  and  bacterial  extracts  are  by  no  means  the  same  in  the  case  of  fowl 
cholera. 

The  value  of  gaseous  disinfectants,  L.  L.  Lewis  and  Maude  English 
{Oklahoma  Sta.  Circ.  6.  pp.  8). — Experiments  were  made  to  determine  the  dis- 
infectant power  of  sulphur  dioxid,  vaporized  carbolic  acid,  and  formaldehyde 
gas  toward  anthrax  spores,  staphylococcus  pyogenes  aureus,  typhoid  bacilli, 
glanders  bacilli.  Bacillus   hoviscpticits,   etc. 

Sulphur  fumes  have  the  disadvantage  of  decolorizing  fabrics  and  attacking 
metals.  They  can  not  be  depended  upon  to  disinfect  in  a  dry  atmosphere.  In 
a  moist  atmosphere  5  lbs.  of  sulphur  burned  in  1,000  cu.  ft.  of  space  will  kill 
anthrax  bacilli  if  allowed  to  act  for  4  hours. 

Anthrax  spores  were  not  killed  by  e*ftosure  for  6  flours  to  the  fumes  of  car- 
bolic acid  ((525  cc.  being  vaporized  in  1,000  cu.  ft.  of  space). 

Formaldehyde  does  not  injure  fabrics  or  metals  and  is  most  effective.  Under 
ordinary  conditions  240  cc.  per  1,000  cu.  ft.  of  space  will  give  good  results. 
Notes  are  given  on  the  use  of  formaldehyde  candles  and  generators.  Formal- 
dehyde does  not  penetrate  fabrics  very  vigorously.  The  room  should  show  a 
temperature  of  about  98°  F.  and  a  moisture  content  of  90  jier  cent. 

The  disinfection  of  skins  infected  with  anthrax,  Xylander  {Arh.  K. 
Gsndhtsamt.,  25   {1901),  No.  2,  i)p.  Ji51-Jfll).— In  the  practical  destruction  of 


384  EXPERIMENT    STATION    RECORD. 

untbrax  spores  on  skins  in  tanneries  it  is  considered  necessary  that  they  be 
treated  with  formaldebyde  for  from  6  to  14  days  by  the  addition  of  0.5  to  1  per 
cent  of  formaldehyde  to  the  liquid  in  which  the  skins  are  kept.  This  strength 
of  formaldehyde  will  destroy  the  anthrax  spores,  but  unfortunately  it  injures 
the  skins  to  such  an  extent  that  they  are  not  suitable  for  commercial  use  there- 
after. Formaldehyde  is,  therefore,  not  a  practical  disinfectant  for  use  in  this 
connection.  Similarly  in  using  corrosive  sublimate,  lysol,  lysoform,  and  cresols 
the  objection  is  found  that  poisonous  effects  are  experienced  by  workmen  who 
handle  skins  treated  in  this  manner,  and  also  that  the  leather  is  somewhat 
injured.  The  experiments  thus  far  carried  on  have  not  led  to  a  practical 
method  for  the  disinfection  of  skins. 

RURAL  ENGINEERING. 

Irrigation,  J.  J.  Vernon  (Xeic  Mexico  8ta.  Rpt.  1906,  pp.  2-9-38).— This 
report  covers  the  irrigation  experiments  made  at  the  New  Mexico  Station  in 
cooperation  with  this  Office  during  190.5.  The  experiments  included  a  compari- 
son of  cost  and  results  in  irrigating  with  river  water  and  with  water  pumped 
from  wells.  With  alfalfa  the  yields  were  slightly  larger  where  river  water  was 
used,  although  the  cost  of  producing  the  alfalfa  was  but  62  cts.  per  ton  with 
river  water  and  $4.40  per  ton  with  pumped  water.  On  the  other  hand,  the 
yield  of  tomatoes  irrigated  with  well  water  was  three  times  as  large  as  that 
from  i)lants  irrigated  with  river  water,  while  the  expense  was  but  50  per  cent 
larger. 

Evaporation  records  were  kept,  the  total  evaporation  for  the  year  being  58 
in.,  estimating  the  evaporation  for  two  weeks  in  July  not  covered  by  the  records. 

Tests  were  made  of  four  pumping  plants,  one  using  a  steam  engine  and  three 
with  gasoline  engines,  in  two  of  which  naphtha,  was  used  for  fuel  instead  of 
gasoline.  Efficiencies  of  the  engines  were  remarkably  uniform,  varying  from 
71  to  78.54  per  cent.  The  efficiencies  for  the  entire  plants  are  not  given.  The 
fuel  cost  per  foot-acre-foot  with  the  steam  engine  with  coal  at  .$5  per  ton  was 
G.89  cts.,  with  gasoline  at  19.5  cts.,  7.27  cts.,  and  with  naphtha  at  1.3.5  cts.,  5  cts. 
for  one  of  the  plants,  and  17  cts.  for  the  other. 

Irrigation  investigations,  E.  Nelson  (Idaho  *S7o.  Bill.  58.  pp.  J/G,  ftos.  2). — 
This  bulletin  gives  the  results  of  irrigation  investigations  carried  on  in  1900  in 
cooperation  with  this  Office.  The  work  was  confined  to  the  Twin  Falls  tract  in 
south  central  Idaho  on  the  Snake  River  and  included  soil-moisture  determina- 
tions before  and  after  irrigating,  in  connection  with  observations  on  the  condi- 
tions of  the  crops  to  determine  the  water-holding  capacity  of  the  soil,  the 
degree  of  wetness  most  conducive  to  plant  growth,  and  the  amount  of  w^ater 
which  can  be  applied  at  a  single  irrigation  without  waste. 

It  v,'as  found  that  the  maximum  water  capacity  of  the  Twin  Falls  vsoils  was 
24.72  per  cent  by  weight  and  43.69  per  cent  by  volume,  or  sufficient  to  cover 
the  land  to  a  depth  of  5.24  in.  for  each  foot  of  soil.  The  unbroken  soil  was 
found  to  be  moist  at  a  depth  of  only  18  in.  and  contained  5.78  in.  of  water  in 
the  first  3  ft.  Land  irrigated  the  preceding  season  contained  in  the  spring  10 
in.  of  water  in  the  first  3  ft.  It  was  found  that  irrigated  land  can  hold  by 
capillarity  10  in.  of  water  in  3  ft.  The  average  quantity  of  water  used  on  first- 
year  land  was  21.88  in.  and  on  the  second-year  land  17.84  in.,  the  average 
amount  applied  in  a  single  irrigation  being  7.84  in. 

The  furrow  system  of  irrigation  is  used  on  90  per  cent  of  the  land  in  the 
Twin  Falls  tract,  the  furrows  being  made  20  to  24  in.  apart.  The  cost  of  clear- 
ing land  and  preparing  it  for  irrigation  and  for  seeding  is  given  as  $10.50  per 
acre.  The  average  yields  per  acre  reported  are :  Wheat,  45  bu. ;  oats.  80  bu. ; 
potatoes,  250  bu. ;   corn,  30  bu. ;   alfalfa,  first  year,  1  ton ;  second  year,  0  tons. 
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Seepage  measurements  were  made  ou  the  main  canal  and  several  of  the 
laterals,  the  results  in  average  percentage  of  loss  per  mile  being  as  follows : 
Main  canal.  1.17  per  cent;  low  line,  1.95  per  cent;  high  line,  1.41  per  cent; 
main  laterals,  3.29  per  cent ;  coolies,  0.9  per  cent.  The  natural  channels  therefore 
show  the  smallest  loss,  and  the  percentage  of  loss  in  the  artificial  channels 
increases  as  the  volume  of  water  decreases. 

Weir  experiments,  coefficients,  and  formulas,  R.  E.  Morton  ( U.  S.  Geol. 
Siirrci/.  Wdtcr-SiiitpUj  aud  Irruj.  Paper  Xo.  2(iO.  pp.  193,  pis.  38,  figs.  17). — This 
is  a  revision  of  Paper  No.  150  of  the  same  series,  the  change  consisting  in  the 
addition  of  tables  giving  the  discharge  over  thin-edge  weirs  by  Bazin's  formula, 
and  tables  giving  multipliers  for  the  determination  of  the  discharge  over  broad- 
crested  weirs,  all  prepared  by  E.  C.  Murphy. 

Report  on  the  drainage  of  the  eastern  parts  of  Cass,  Traill,  Grand  Forks, 
Walsh,  and  Pembina  counties.  North  Dakota,  J.  T.  Stewart  ( f '.  *S'.  Dcpt.  Agr., 
Office  Expi.  Stas.  Bid.  ISO,  pp.  77,  pis.  6.  figs.  2). — The  surveys  reported  in  this 
bulletin  dealt  with  lands  which  represent  an  area  of  about  3.0()(),0(M)  acres  in 
the  valley  of  the  Red  River  of  the  North,  which  has  so  little  fall  that  in  many 
years  the  soil  is  too  wet  for  crop  production. 

The  surveys  were  made  for  the  purpose  of  determining  the  feasibility  of 
draining  the  valley,  the  location  and  size  of  drains  necessary,  and  the  cost  of 
their  construction.  The  work  was  done  by  this  Office  in  cooperation  with  the 
State  of  North  Dakota,  the  counties  in  which  the  surveys  were  made,  and  the 
Great  Northern  Railway  Company. 

The  report  deals  with  the  general  topographical  and  climatic  conditions  and 
characteristics  of  streams  tributary  to  Red  River,  the  size,  form,  and  silting  of 
ditches,  the  erosion  of  channels,  the  effect  of  straightening  natural  drainage 
channels,  and  estimates  and  recommendations  in  general  and  in  detail  for  each 
separate  county  represented.  It  is  shown  that  faulty  drainage  can,  in  great 
measure,  be  overcome  by  increasing  the  efficiency  of  existing  natural  water 
courses,  by  sti*aightening  the  channels,  removing  obstructions,  and  building 
levees  at  low  points. 

"  Where  banks  of  streams  are  higher  than  the  land  a  short  distance  away 
from  them,  as  is  true  of  nearly  all  of  the  streams  in  the  valley,  they  act  as 
natural  levees  to  hold  the  streams  within  their  channels  and  should  not  be  cut 
to  furnish  an  outlet  for  a  drainage  ditch  unless  it  is  impossible  to  secure  such 
outlet  in  any  other  way.  There  are  usually  coulees  and  natural  channels 
running  parallel  to  the  streams,  back  of  the  bank  ridge,  which  finally  enter  the 
main  stream,  into  which  ditches  may  be  discharged.  Wherever  it  is  possible  all 
ditches  should  enter  the  streams  through  these  natural  channels.  It  would 
greatly  facilitate  drainage  movements  in  the  area  surveyed  if  tributary  streams 
were  declared  drainage  channels  and  placed  under  the  supervision  of  drainage 
authorities." 

Examination  and  classification  of  rocks  for  road  building,  including  the 
physical  properties  of  rocks  with  reference  to  their  mineral  composition 
and  structure,  E.  C.  E.  Lord  {I.  H.  Dcpt.  Agr.,  Office  Pub.  Roads  Bui.  31.  pp. 
2!),  pis.  10,  fig.  1). — This  bulletin  describes  in  some  detail  the  more  important 
quantitative  methods  of  microscopic  rock  analysis  used  in  the  Office  of  Public 
Roads,  and  reports  the  results  of  such  examinations,  proposes  a  classification 
of  road  material  suited  to  the  requirements  of  road  builders  and  engineers,  and 
discusses  the  relation  of  the  physical  properties  of  rocks  to  their  mineral  com- 
l)osition    and    structure. 

The  road-making  rocks  examined  are  graded  into  classes,  types,  families, 
and  subfamilies  or  varieties,  and  the  various  distinguishing  features  of  each 
group  explained  at  length. 
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In  the  application  of  tlie  results  of  these  tests  to  the  correlation  of  the  phys- 
ical properties  of  the  rock  families  with  their  mineral  components  the  following 
conclusions  have  been  reached: 

"(1)  Igneous  and  metamorphic  roclis,  owing  to  a  higher  degree  of  crystalliza- 
tion and  a  preponderance  of  silicate  minerals,  offer  a  greater  resistance  to 
abrasion  than  nearly  all  varieties  of  sedimentary  rocks. 

"(2)  The  coarse-grained  intrusive  rocks  of  the  igneous  class  are  harder,  but 
break  more  readily  under  impact  than  the  finer-grained  volcanic  varieties  of  like 
mineral   composition. 

"(3)  The  deleterious  effect  of  atmospheric  weathering  on  the  wearing  qual- 
ities of  rocks  has  been  demonstrated. 

"(4)  The  cementing  value  of  rocks  is,  to  a  certain  degree,  measured  by  the 
abundance  of  secondary  minerals  resulting  from  rock  decay. 

"(5)  Metamorphic  rocks  have,  as  a  rule,  a  low  binding  power,  owing  to  a 
regeneration  of  secondary  minerals  and  to  the  effects  of  heat  and  pressure.  The 
foliated  types  part  readily  along  planes  of  schistosity,  and  therefore  are  not 
well   adapted  to  I'oad  construction. 

"(6)  The  quantitative  mineral  analysis  of  rocks  serves  to  a  certain  extent 
as  a  measure  of  their  useful  properties  for  i-oad  construction." 

The  construction  of  macadam  roads,  A.  B.  Fletcher  ([7.  8.  Dept.  Agr., 
Office  Pub.  Roads  Bui.  29,  pp.  56,  pis.  6,  figs.  10). — This  bulletin  describes  in 
some  detail  the  best  practice  in  macadam  road  construction,  and  especially  that 
followed  by  the  Massachusetts  highway  commission. 

"  It  is  intended  as  a  brief  description  and  discussion  of  the  several  processes 
and  essential  features  entering  into  the  construction  of  macadam  roads  in  rural 
sections.  Some  data  as  to  costs,  especially  for  the  information  of  road  officials 
who  have  not  undertaken  such  work,  are  included. 

"  The  details  of  construction  may  require  modification  to  some  extent  to  be 
suitable  for  different  parts  of  the  country,  depending  upon  amount  of  rainfall, 
temperature,  and  topography,  but  the  general  type  of  road  to  which  this  bulletin 
relates  is  adaptable  to  nearly  all  parts  of  the  United  States  where  suitable 
stone  exists  or  to  which  such  stone  may  be  carried  without  excessive  cost." 

Corn-harvesting  machinery,  C.  J.  Zintheo  {U.  S.  Dept.  Agr.,  Fai-mers'  Bill. 
303,  pp.  32,  figs.  20).— This  is  a  condensation  of  Bulletin  IT."^  of  this  Office 
(E.  S.  R.,  18.  p.  785). 

Farm  buildings,  {Chicago,  1907,  rev.  ed.,  pp.  310,  pi.  1,  figs.  515). — This  is 
a  new  and  thoroughly  revised  edition  of  this  book,  and  consists  of  "  a  compila- 
tion of  plans  for  general  farm  barns,  cattle  barns,  dairy  barns,  horse  barns, 
sheep  folds,  swine  pens,  poultry  houses,  silos,  feeding  racks,  sheds,  farm  gates, 
portable  fences,  etc.,  all  representing  construction  in  actual  use." 

Ventilation,  heating,  and  lighting,  W.  H.  Maxwell  {London,  1907,  2.  ed., 
rev.  and  oil,  pp.  yi  +  151:  rcr.  in  \afure  [London],  76  {1907),  No.  1968,  p. 
26S). — "The  simple  principles  and  practice  of  ventilation,  heating,  and  lighting 
are  described  in  this  volume  from  the  point  of  view  of  the  sanitary  engineer." 

RURAL  ECONOMICS. 

West  Virginia  agriculture  and  its  possibilities,  J.  B.  Garvin  et  al.  {Rpt. 
W.  Va.  Bd.  Agr.,  1907,  No.  6,  pp.  //S,  figs.  18,  maps  -J).— As  a  means  of  fur- 
nishing information  to  prospective  agricultural  settlers,  this  bulletin  describes 
the  topography  of  the  State,  including  descriptions  of  its  natural  and  mineral 
resources,  the  origin  and  distribution  of  its  soils,  and  the  crops  grown  thereon. 
The  live-stock  industry  of  the  State  is  also  described. 

It  is  claimed  that  there  are  5.ir)5.5o2  acres  of  virgin  land,  or  about  P>0  per  cent 
of  the  total  area  of  the  State,  which  are  capable  of  being  brought  under  cultiva- 
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tion.  The  railroads  and  industries  are  said  to  l)e  drawing  the  population  from 
the  land  into  the  towns  and  cities  by  their  demand  for  labor.  "  Young  and 
middle-aged  men  have  been  attracted  thither  by  the  inducement  of  better  wages 
than  the  fai-m,  managed  after  the  old  way,  could  provide.  In  some  cases  the  old 
folks  are  left  to  care  for  the  farm  as  best  they  can,  and. such  farms  as  well  as 
virgin  lands  could  be  bought  for  a  reasonable  sum.  AVith  energy  and  a  little 
capital  these  lands  could  be  made  to  produce  a  comfortable  living,  provide  a 
home  free  from  the  cares  and  anxieties  experienced  in  the  strenuous  life  in  the 
city."  This  movement  toward  the  cities  centralizes  a  large  uonproducing  popu- 
lation which  must  buy-  their  food  supplies,  and  to  meet  this  demand  affords 
abundant  opportunity  for  the  development  of  agriculture  throughout  the  State. 

Agriculture  and  agricultural  services  [in  Jamaica],  J.  A.  Swkttenham 
{Colon.  Rpts.,  An<n.  [Gt.  Brit.],  Xo.  52-'f,  pp.  S-23). — The  agricultural  conditions 
of  Jamaica  in  1905-6  are  described,  and  statistics  relating  to  the  exports  and 
imports  of  products  are  reported  and  compared  with  similar  data  for  preced- 
ing years. 

There  has  been  a  steady  Improvement  in  the  general  agricultural  conditions 
of  the  colonj'  during  the  year.  The  wages  of  farm  laborers  range  from  Is.  to 
Is.  6d.  per  day.  The  agricultural  society  reports  498  members  in  the  central 
organization  and  50  branch  societies  with  2,.580  members.  Its  objects  are  "  to 
obtain  useful  information  and  to  disseminate  it,  to  encourage  improved  culti- 
vation of  products  and  improved  breed  of  stock,  and  to  watch  over  the  agri- 
cultural industry  generally." 

Irish  migratory  agricultural  laborers,  1906,  W.  G.  S.  Adams  (Dept.  Agr. 
and  Tech.  Instr.  Ireland,  Agr.  Statu.,  1906,  pp.  ^2). — This  is  a  report  on  the 
number  of  agricultural  laborers  migrating  for  work  to  England  and  Scotland 
in  1900,  the  parts  of  Ireland  from  which  drawn,  the  number  and  classes  of 
landholders  among  the  emigrants,  their  distribution,  conditions  of  work  and 
living,  earnings  and  savings  in  England  and  Scotland,  etc. 

The  returns  show  the  number  of  migrants  in  1906  to  have  been  about  25,000, 
of  whom  1,000  were  women.  Three-fourths  are  natives  of  the  Province  of 
Connaught,  and  half  the  number  are  from  the  county  of  Mayo  alone.  As  re- 
gards landholding,  definite  returns  by  the  constabulary  show  that  of  15,286  mi- 
gratory laborers  in  1906,  11,914  did  not  hold  any  land,  497  had  holdings  not 
exceeding  5  acres,  while  2,875  had  holdings  of  over  5  acres.  The  quantity  of 
land  held,  therefore,  was  in  most  instances  not  sufficient  to  provide  a  living 
without  other  source  of  income.  The  chief  work  of  the  emigrants  was  as 
potato  growers  and  harvesters,  while  wages  ranged  "  from  a  lower  limit  of 
15s.  a  week,  with  lodging  and  some  food,  to  piece-work  earnings,  which  at  the 
busy  season  in  several  districts  reach  30s.,  and  in  some  cases  even  £2  a  week." 
It  is  estimated  that  the  agricultural  migratory  laborers  remitted  or  brought 
back  to  Ireland  in  1906  savings  amounting  approximately  to  £275,000. 

The  scarcity  of  farm  help,  Heinrichsen  (Filhling's  Laiidtr.  Ztg.,  56  {1901), 
'So.  13,  pp.  }fl0-lt~i5). — The  author  calls  attention  to  the  depopulation  of  rural 
districts  in  Bavaria,  and  assigns  as  causes  of  this  movement  the  higher  wages 
received  by  laborers  and  servant  girls  in  cities  and  the  freer  life  and  easier 
or  more  congenial  employment  to  be  found  there. 

Among  the  remedies  suggested  to  bring  about  the  return  of  the  people  to  the 
land  may  be  mentioned  the  application  of  industrial  methods  to  agriculture, 
especially  in  the  use  of  improved  implements  and  machinery,  better  food  and 
shelter  for  laborers,  the  erection  of  small  houses  for  the  use  of  laborers'  fami- 
lies, the  granting  of  small  holdings,  and  the  creation  of  a  class  of  peasant 
proprietors. 
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The  comparative  costs  of  the  cultivation  of  land  by  power  machinery 
and  animals,  W.  Claassen  (Deut.  Laudic.  Presse,  3^  (1907),  Xo.  63,  pp.  oil, 
512). — The  author  compares  the  cost  of  plowing  and  cultivatiug  different  kinds 
of  lands  by  meaus  of  steam  aud  other  power  machinery  with  the  cost  of  culti- 
vating land  with  horses  or  oxen.  The  cost  of  power  machinery  for  the  small 
farmer  is  regarded  as  prohibitive,  but  where  the  character  of  the  land  permits 
and  a  steam  plow  can  be  procured  through  cooperative  societies  it  is  believed  to 
be  of  unquestionable  advantage.  Team  plowing  and  cultivation,  however, 
rather  than  working  with  a  single  animal,  are  believed  to  be  best  for  the  average 
farmer. 

Agricultural  cooperation  in  Belgium  {BuJ.  Hens.  Off.  Renseig.  Agr.  [Paris'\, 
6  (1907).  So.  5.  pp.  073-080). — The  data  presented  in  this  article  were  fur- 
nished by  the  different  cooperative  societies  to  the  minister  of  agriculture  in 

1906,  and  are  grouped  under  5  general  divisions. 

The  returns  at  the  close  of  1905  show  814  agricultural  federations,  composed 
of  those  who  are  engaged  in  one  particular  industry,  as  hop  raising,  beet  cul- 
ture, the  production  of  goats,  horses,  dairy  cows,  pigs,  etc.  In  addition  there 
were  907  societies  with  53,01()  members  for  the  cooperative  purchase  of  seeds, 
fertilizers,  feeding  stuffs,  and  machinery,  552  cooperative  dairies  with  55,118 
members  controlling  the  products  of  140,674  cows,  and  960  live  stock  insurance 
societies  with  84.983  members  insuring  249,273  head  of  stock.  Statistics  are 
also  given  on  the  progress  of  the  agricultural  banks  and  credit  societies,  includ- 
ing their  number,  loans,  deposits,  forms  of  security,  number  and  classes  of 
borrowers,  etc. 

Agricultural  credit  in  Sicily  and  its  application  according  to  law, 
C.  Grimaldi  (BoL  Quiiid.  Soc.  Agr.  Ital,  12  (1907),  Xo.  12-13.  pp.  -',7.J-494)-— 
A  brief  sketch  is  given  of  the  laws  relating  to  agricultural  credit  in  Sicily,  and 
the  different  credit  societies  formed  under  the  laws  with  the  means  of  giving 
and  securing  credit  to  different  classes  of  peasants  are  discussed. 

Agricultural  exchanges,  F.  Xicolle  (Jour.  Agr.  Prat..  11.  ser.,  13  (1907), 
No.  2^,  pp.  749-752). — The  author  advocates  the  organization  of  cooperative 
agricultural  exchanges  in  France  for  the  sale  particularly  of  cereal  products  in 
order  to  bring  larger  returns  to  producers  by  eliminating  in  great  measure  the 
profits  of  middlemen.  He  believes  that  the  cooperative  associations  now  iu 
active  operation  are  the  proper  means  to  this  end. 

Crop  Reporter  (V.  8.  Dept.  Agr.,  Bur.  Statis.  Crop  Reporter,  9  (1907),  No. 
10,  pp.  73-80). — Statistics  on  the  condition,  acreage,  yields,  and  prices  of  agri- 
cultural products  in  the  United  States  and  foreign  countries  are  summarized 
and  discussed. 

Official  report  on  the  condition  of  crops,  also  tables  of  agricultural  sta- 
tistics for  1905  and  1906  (Ohio  Dept.  Agr.,  Div.  Crops  and  Htock  Htatis.  Rpt., 

1907,  pp.  .'/}). — The  condition  of  crops  on  August  1,  1907,  and  statistical  data 
for  2  years  collected  by  county  auditors  and  reported  to  the  State  secretary  of 
agriculture  are  reported. 

Preliminary  returns  of  the  agricultural  census  of  Austria  from  June  3, 
1902,  F.  K.  vox  .JuRASCHEK  and  W.  Schiff  (Osterr.  Statis..  83  (1907).  Sup., 
pp.  45).— Tabulated  data  on  the  acreage  devoted  to  different  forms  of  agricul- 
tural production,  yields  of  crops,  number  of  live  stock,  use  of  machinery,  num- 
ber of  persons  of  both  sexes  engaged  in  agriculture,  etc.,  are  reported. 

Report  on  the  profitableness  of  agriculture  in  Switzerland  during  1905 
(Ann.  Agr.  Suisse,  S  (1907),  No.  2,  pp.  13-112).— lu  addition  to  reviewing  the 
agricultural  conditions  of  Switzerland  for  1905,  a  detailed  report  is  presented 
of  the  receipts  and  expenditures  from  different-size  farms.  The  receipts 
from  206  farms  averaging  13.35  hectares  in  size  were  at  the  rate  of  477.85 
francs  per  hectare,   while  the   average  expenses   per   hectare  were   for   labor 
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2SG.O0  francs  and  miscellaneous  141.55,  a  total  of  428.20  francs.  The  calculated 
average  profit,  therefore,  amounted  to  49.05  francs  i>er  hectare.  The  results  of 
the  investigations  are  tabulated  and  discussed  in  detail. 

AGRICULTURAL  EDUCATION. 

Country  life  education,  A.  C.  True  (Ann.  Rpts.  Bd.  Af/r.  Del.,  n.  set:,  5-6 
(lD0)-6),  pp.  .'{l--')0). — An  address,  followed  by  a  discussion,  made  before  the 
agricultural  conference  held  at  Dover,  Del..  December  18  and  19.  190<i.  in  which 
a  brief  outline  is  given  of  a  system  of  agricultural  education  beginning  with  the 
common  school  and  going  up  to  the  high  school  and  into  the  college,  with  the  ex- 
periment station  back  of  these  to  obtain  the  new  knowledge  that  is  needed.  In 
the  opinion  of  the  speaker  public  education  should  be  supported  primarily  by  the 
State,  but.  local  communities  should  be  taxed  sufBciently  to  maintain  an  acitve 
Interest  in  educational  matters. 

Agricultural  education  in  Delaware,  11.  IIaywakd  [Ann.  Rpts.  Bd.  A[/r.  Del., 
n.  ser..  o-G  {1905-6).  pp.  50-61). — This  paper,  read  at  the  agricultural  confer- 
ence noted  above,  discusses  briefly  the  advantages  of  agricultural  education, 
how  agricultural  education  takes  the  drudgery  out  of  farm  life,  competition  in 
agriculture,  agricultural  conditions  to-day,  what  is  to  be  done  in  Delaware  in 
the  way  of  education  and  experimentation  as  shown  by  a  careful  study  of 
what  is  being  done  in  other  States,  what  Delaware  has  done  for  her  agricul- 
tural interests,  the  farmers'  institute,  the  equipment  of  the  agricultural  depart- 
ment of  Delaware  College  as  compared  with  that  of  the  department  of  mechanic 
arts,  the  needs  of  the  agricultural  department  of  the  college  and  station,  and 
particularly  the  need  of  a  farm. 

Report  of  the  committee  on  children's  gardens  for  the  year  1906, 
H.  S.  Adams  (Trans.  Mass.  Hurt.  Soe..  1906.  II.  pp.  176-216.  pis.  7).— This  re- 
port contains  brief  accounts  of  the  Children's  Garden  Conference  held  Decem- 
ber 15,  11X)6,  in  Boston ;  school  garden,  school  grounds,  and  children's  home 
garden  competitions ;  children's  exhibitions ;  and  abstracts  of  addresses  made 
at  the  conference,  as  follows :  The  Educational  Value  of  School  Gardens,  by 
II.  G.  Martin,  Boston ;  Horticultiu-al  Education  for  School  Garden  Teachers, 
F.  A.  Waugh.  Amherst:  School  Garden  Work  and  the  Normal  School.  W.  A. 
I'aldwin.  H.vannis ;  Children's  Gardens  and  the  Public,  F.  M.  Marsh.  Fair- 
haven :  and  The  School  Farm  at  De  Witt  Clinton  Park.  H.  G.  Parsons.  New 
York  City.  Reports  are  given  on  the  South  End  industrial  school  garden, 
lioxbury ;  Orphans'  Home  garden.  New  Bedford ;  South  Xatick  garden  club ; 
Wellesley  village  school  gardens;  Cobbett  School  garden,  Lynn;  and  school 
gardens.  Fairhaven :  on  the  improvement  of  the  Tracy  School  grounds.  Lynn, 
and  on  children's  home  gardens.  A  list  of  prizes  and  gratuities  awarded  in 
19nt;  is  added. 

Hints  for  school  gardens,  A.  II.  Kirby  (Imp.  Dept.  A  [jr.  West  Indies  Pant- 
phUt.  .}>!,  19in,  pp.  56.  dgm.  1). — This  is  a  revision  of  a  pamphlet  published  in 
1!K)1,  and  contains  general  instructions  as  to  size  of  plats,  discipline,  distances 
for  planting  and  period  of  growth,  directions  for  box  and  pot  cultivation,  eight 
preliminary  lessons  in  the  garden,  special  instructions  for  growing  different 
vegetables,  and  directions  for  budding,  grafting,  and  pruning.  Practically 
every  primary  school  in  the  West  Indies  now  includes  elementary  agriculture 
in  its  curriculum,  and  this  pamphlet  is  intended  for  the  use  of  the  teachers  in 
these  sr-hools. 

Spring  in  the  school  garden,  Susan  B.  Sipe  (Atlantie  Ed.  .Jour..  2  (1907). 
A'o.  ,S.  /)/).  22-2 '1.  fit/x.  5). — Suggestions  are  given  for  planting  the  school  garden, 
conducting  the  work,  and  correlating  it  with  other  instruction. 
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rarm  arithmetic  and  field  investigations,  G.  F.  Garrett  {Jour.  Ed. 
[Boston],  65  (1907),  Nos.  IJ,,  pp.  311,  381,  382;  15,  pp.  J,10,  J,ll;  11,  pp.  1^58, 
459). — In  part  1  of  this  article  11  farm  problems  and  investigations  are  given. 
These  relate  to  land  measurement.-!,  cost  of  in-oduction.  net  profits,  relative  feed 
values,  losses  in  storage,  weights  and  measures,  dairy  problems,  and  the  condi- 
tions of  growing  wheat.  I*art  2  shows  how  some  Iowa  boys  make  money, 
namely,  by  entering  a  corn  contest  at  the  State  fair,  by  milk  testing  during  sum- 
mer vacations,  and  by  caring  for  a  cow  and  selling  clean,  rich  milk.  Part  3 
gives  an  explanation  of  how  the  earth  breathes. 

The  soil  and  its  relation  to  plants,  B.  M.  Davis  {Miami  Bui.,  6.  ser.,  1901, 
No.  3,  pp.  35,  figs.  6). — This  is  Teachers'  Bulletin  No.  1  of  the  Department  of 
Natural  History  and  Elementary  Agriculture,  Ohio  State  Normal  College,  Miami 
University,  Oxford,  Ohio.  The  exercises  outlined  represent  work  that  has  actu- 
ally been  done  by  pupils  of  the  sixth  to  eighth  grades.  The  bulletin  is  intended 
as  an  aid  to  teachers  in  introducing  elementary  agriculture  into  their  schools, 
and  includes  21  experimental  studies  relating  to  the  root  systems  of  plants, 
water  in  soils,  soil  formation,  kinds  or  types  of  soils,  some  of  the  physical 
characteristics  of  soils,  and  the  relation  of  soils  under  different  conditions  to 
plant  growth.  Lists  of  reference  books  and  pamphlets  and  apparatus  required 
for  the  work  outlined,  as  well  as  means  for  keeping  plants  alive  during  cold 
weather,  are  appended. 

Western  Illinois  State  Normal  School  soil  experiment  field,  J.  T.  Johnson 
{[West.  III.  tStatc  Normal  School]  Circ.  1,  pp.  J). — A  statement  of  the  purpose, 
location,  and  plans  of  conducting  the  field. 

The  Grout  farm  encampment,  A.  J.  Bill  {Agr.  Col.  Ext.  Univ.  III.  [Circ], 
1906,  Dec,  pp.  Jt2,  figs.  10). — This  is  an  account  of  an  agricultural  education 
encampment  by  54  boys  on  the  farm  of  A.  P.  Grout,  Winchester,  111.  Besides 
various  forms  of  entertainment,  regular  lessons  ii*  agriculture  were  provided. 

[Dairy  lessons  for  public  schools],  W.  J.  Fraser  {Agr.  Col.  Eat.  Vniv.  III., 
1901,  Dairy  Lessons  1.  pp.  //,  figs.  J,:  2,  pp.  S.  figs.  5;  3,  pp.  -'/,  figs.  3;  //,  irp.  J,, 
figs.  2). — These  4  circulars  treat  of  the  following  topics :  Story  of  Gold  and  Gilt, 
when  the  cows  come  home,  cow  paths  that  lead  far  apart,  and  the  bondage  of 
the  dairyman. 

Nebraska  corn  book,  E.  C.  Bishop  {Lincoln,  Nehr.:  Dept.  Puh.  Iiistr..  1906, 
pp.  80,  figs.  Jf8). — This  is  a  manual  pi'epared  for  the  boys  and  girls  of  Nebraska 
taking  part  in  the  corn-growing  and  cooking  contest  of  1907.  It  gives  directions 
for  contestants  and  exhibitors,  and  information  concerning  the  history  of  corn, 
its  use  as  food,  its  structure  and  composition,  the  selection  and  testing  of  seed 
corn,  the  growing  of  corn,  and  rules  for  judging  corn  exhibits.  Less  detailed 
information  is  given  for  wheat,  oats,  rye,  barley,  rice,  potatoes,  and  sugar  beets. 

For  exhibitors  in  the  domestic  science  work  there  are  directions  for  the  prepa- 
ration of  exhibits,  recipes  for  cooking  and  canning,  and  some  instructions  in 
needlework. 

Nebraska  Boys'  and  Girls'  Associations — Organization,  E.  C.  Bishop 
(Vniv.  [Nehr.]  Bid.,  12.  ser.,  1901,  No.  16,  pp.  3,  J,). 

Corn  cultivation,  V.  Keyser  {Vniv.  [Nebr.]  Bnl.,  12.  ser.,  1901,  No.  16,  pp. 
5-12,  figs.  2). — For  instruction  of  boys  who  entered  the  Nebraska  corn  contests. 

Corn,  cotton,  and  chicken  contests  for  Georgia  schools  and  school  chil- 
dren, 1907  {Bui.  Univ.  Ga.,  1  {1901),  No.  .'/,  pp.  .}S,  figs.  21). — Announcements 
concerning  the  contests  for  1907  are  followed  by  suggestions  for  the  study  of 
corn,  cotton,  and  poultry,  including  score  cards  for  each  of  these. 

A  little  lesson  in  judging  cattle,  C.  S.  Plumb  {Agr.  Col.  Ext.  Bui.  [Ohio 
State  Univ.],  2  {1901),  No.  9,  pp.  J,-10,  figs.  10). 
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Local  weather  signs,  J.  W.  Smith  {Agr.  Col.  Ext.  Bui.  [Ohio  State  Univ.]. 
2  {Iii(>7).  yo.  9.  pp.  11-13). — The  following  subjects  are  considered:  Clouds, 
barometer  chanses,  humidity,  sun  spots  aud  the  weather,  and  the  moon  antl  the 
weatlior. 

Mosquitoes,  II.  Oshokn  {Agr.  Vol.  Ext.  Bui.  [Ohio  iitatc  Unic],  J  {1907), 
No.  10,  pp.  -^-12,  figs.  8). — An  account  of  where  mosquitoes  lay  eggs,  what  changes 
take  place  before  they  can  fly,  how  the  number  may  be  diminished,  and  how 
malaria  may  be  spread' by  mosquitoes. 

Drainage,  A.  G.  McCall  {Agr.  Col.  Ext.  Bui.  [Ohio  State  Lnii;.],  3  {1907), 
Xo.  1,  pp.  .'i-lO,  figs.  9). — An  elementary  lesson  in  drainage,  with  illustrations  to 
suggest  experiments  in  drainage. 

MISCELLANEOUS. 

Twentieth.  Annual  Report  of  Maryland  Station,  1907  {Maryland  Sta.  Rpt. 
1907,  pp.  XX-\-318). — This  contains  the  organization  list,  a  report  by  the 
director  on  the  work  and  expenditures  of  the  station,  a  financial  statement  for 
tlie  fiscal  year  ended  .June  30,  1!)07,  and  reprints  of  Bulletins  110-118. 

Thirteenth  Annual  Report  of  Montana  Station,  1906  {Montana  Sta.  Rpt. 
1906,  pp.  99-lS^). — This  contains  the  organization  list  and  financial  statement 
for  the  fiscal  year  ended  June  30,  1900,  a  report  of  the  director  on  the  general 
work  of  the  station  during  the  year,  lists  of  station  publications,  donations, 
loans,  and  exchanges,  and  departmental  reports,  the  experimental  work  of  which 
is  noted  elsewhere  in  this  issue. 

Seventeenth  Annual  Report  of  New  Mexico  Station,  1906  {New  Mexico  Sta. 
lipt.  1906.  pp.  66). — Tills  includ<'s  tlie  t)rganization  list,  a  report  of  the  director 
on  the  worlv  and  publications  of  the  station,  a  list  of  station  publications  avail- 
able for  distribution,  departmental  reports  on  the  various  lines  of  station  work 
conducted  during  the  year,  and  a  financial  statement  for  the  fiscal  year  ended 
June  30,  1900.  Reports  of  the  work  in  horticulture,  irrigation,  -and  animal 
husbandry  are  noted  elsewhere  in  this  issue. 

Sixteenth  Annual  Report  of  Oklahoma  Station,  1907  {Oklahoma  Sta. 
Rpt.  19(17.  pp.  6-'i). — This  contains  a  report  of  the  director,  a  list  of  station  pub- 
lications available  for  distribution,  a  summary  of  the  press  bulletins  issued  dur- 
ing the  year,  meteorological  observations  noted  elsewhere  in  this  issue,  and  a 
financial  statement  for  the  fiscal  year  ended  June  30,  1907.  The  press  bulletins 
are  in  part  a  repetition  of  matter  published  in  the  regular  bulletins  of  the 
station.  Those  not  abstracted  elsewhere  in  this  issue  treat  of  Oklahoma  wheat 
experiments,  wheat  pasture  experiments,  dairy  work  at  the  college  and  station, 
and  summer  forage  crops. 

Experiment  Station  Work,  XLII  {U.  S.  Dept.  Agr..  Farmers'  Bui.  305, 
])l).  3.i). — This  mmibcr  contains  articles  on  the  following  subjects:  Extension  of 
rice  culture,  growing  seed  potatoes  under  mulch,  manure  as  a  sunnuer  mulch  in 
forcing  houses,  renewal  of  old  orchards,  injury  by  Bordeaux  mixture,  gluten 
flours  and  similar  foods,  laxative  properties  of  wheat  bran,  emmer  as  a  feeding 
stuff,  roots  for  farm  animals,  cabbage  as  stock  feed,  pasturing  hogs,  cull  beans 
as  a  feed  for  hogs,  and  healthy  poultry. 

Accessions  to  the  Department  Library,  April-June,  1907  ( U.  S.  Dept. 
Agr.,  Library  Bui.  6.'/,  pp.  75). 

Annals  of  the  royal  agricultural  high  school  of  Portici  {Ann.  R.  Scuola 
Sup.  Agr.  Portici.  2.  scr..  6  (1906).  pp.  .',02,  pis.  9,  figs.  .',9.  map  i).— The  first 
series  of  these  annals  cover  the  period  1875  to  1898.     The  second  series  brings 
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the  reports  of  investigations  up  to  1906  and  includes  mainly  papers  on  the 
effect  of  electricity  on  plants,  chemical  studies  of  volcanic  i-ocks  and  soils,  par- 
ticularly those  of  Vesuvian  origin,  effect  of  fluorlds  on  germination  of  seeds, 
histological  and  chemical  studies  of  plants,  malaria  and  sanitation,  and  studies 
on  Anajupi/x  resiciilosus,  Litoiiiastix  triincateUus,  a  new  species  of  CoccidiX?, 
classification  of  Leucaspis,  and  polymelia  of  the  ilium  and  Polydactyly  in 
cattle. 

Sixth  annual  general  report  of  the  department  of  agriculture  and  tech- 
nical instruction  for  Ireland  {Dept.  Agr.  and  Tech.  Instr.  Ireland,  Ann.  Gen. 
Rpt.,  6  (1905-6).  pp.  VI -{-551). — This  repoi't  gives  the  administration  and  work 
of  the  department  for  the  year  1905-G. 


NOTES 


California  College. — Aruoug  the  short  courses  announced  for  the  coming 
winter  at  the  university  farm  at  Davis  is  one  in  wine  making  and  wine  test- 
ing from  January  2  to  8,  which  is  intended  for  wine  maimers  of  some  experience. 

Connecticut  State  Station. — Harry  R.  Stevens  has  been  appointed  chemist. 

Illinois  University  and  Station. — Eugene  Funli  has  been  elected  a  member  of 
the  board  of  trustees.  An  appropriation  of  $7,500  annually  was  granted  by  the 
last  legislature  for  investigations  in  floriculture.  An  advisory  committee  of 
five  members  of  the  State  florists'  association  and  the  director  is  to  decide  upon 
the  lines  of  work  to  be  carried  on.  A.  C.  Beal  has  been  appointed  assistant  in 
floriculture  in  the  station. 

Indiana  Station. — A  horticultural  and  soil  improvement  special  train  was  run 
through  the  southern  part  of  the  State  from  November  19-22,  as  the  result  of 
cooperation  by  the  railway  companies  in  equipi)ing  and  operating  the  train, 
and  the  station  and  State  horticultural  society,  which  furnished  the  speakers. 
The  horticultural  lectures  were  in  charge  of  C.  G.  Woodbury,  and  the  soil 
improvement  work,  which  dealt  largely  with  the  use  of  fertilizers,  was  under 
the  supervision  of  Director  Goss.  A  dairy  special  train,  operated  along  similar 
lines  and  in  charge  of  members  of  the  dairy  department  of  the  station  and  rep- 
resentatives of  the  State  Dairy  Association,  was  operated  from  December  9-13. 

Kansas  College  and  Station. — The  new  State  fertilizer  law,  under  which  the 
fertilizer  control  work  is  transferred  from  the  State  board  of  agriculture  to  the 
station,  went  into  effect  Septeml)er  30.  A  text-book  on  elementary  agricul- 
ture, written  by  different  members  of  the  college  faculty,  will  be  issued  in  a 
series  of  monthly  jiamphlets  under  tlie  direction  of  the  superintendent  of  col- 
lege extension.  A  pamphlet  on  Soils  has  already  been  issued,  and  others  will 
follow  on  How  IMants  Feed,  Tree  Culture,  Birds  and  Insects,  Hygienic  Cook- 
ery, Live  Stock  on  the  Farm,  etc.  The  Industrialist  notes  the  recent  death  of 
Rev.  Elbridge  Gale,  professor  of  botany  and  horticulture  from  1870-1878. 

Louisiana  Stations. — .J.  G.  Lee  has  resumed  his  duties  as  assistant  director 
of  the  Calhoun  Station,  after  a  year's  leave  of  absence  on  account  of  ill  health, 
and  J.  B.  Garrett,  who  has  been  acting  director,  has  taken  up  entomological 
work  in  the  sugar-cane  district. 

Some  cooperative  experiments  have  been  arranged  by  this  station  with  the 
Forest  Service  of  this  Department  in  the  preservation  of  fence  posts,  and  the 
use  of  loblolly,  or  old  field  pine,  for  this  purpose.  Good  fence-post  timber  is 
becoming  rather  scarce,  and  it  is  expected  that  this  species  of  pine,  which  is 
quite  al)undant,  can  be  profitably  used  for  fence  posts,  shingles,  and  other  farm 
purposes.  E.  J.  Watson,  for  many  years  horticulturist  of  the  station,  and  J.  R. 
Hall,  chemist  at  the  Audubon  Park  Station,  have  resigned  to  engage  in  com- 
mercial work.  .T.  G.  Grossenbacker,  of  the  New  York  State  Station,  has  been 
appointed  plant  pathologist  of  the  liaton  Rouge  Station. 

The  Audubon  Park  Station,  with  the  assistance  of  the  New  Orleans  Park 
Commission,  has  succeeded  in  producing  more  than  one  hundred  seedling  sugar 
canes  during  the  past  year,  some  of  which  made  remarkable  growth.  The  cut- 
tings are  now  being  planted  for  the  next  year's  crop. 
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Massachusetts  Station. — The  station  is  forming  plans  for  substation  experi- 
ments in  fruit  culture,  especially  apples,  in  a  number  of  different  localities.  A 
3-acre  cranberry  bog  has  been  lea.sed  in  Wareham  for  a  term  of  .5  years,  and 
will  be  used  primarily  for  experiments  in  methods  of  control  of  cranberry 
insects.     Walter  E.  Dickinson  has  resigned  as  assistant  chemist. 

Missouri  Station. — L.  D.  Haigh,  a  graduate  of  the  University  of  Michigan,  has 
been  appointed  assistant  in  agricultural  chemistry. 

Nebraska  University. — The  forest  club  of  the  university  is  holding  a  series 
of  lectures  dealing  with  the  forest  trees  of  the  world,  forest  insects,  fungus 
diseases  of  trees,  forest  conditions,  the  handling  and  utilizing  of  the  National 
forest  reserves,  and  related  topics. 

North  Dakota  College. — A  correspondence  course  in  agriculture  has  been  estab- 
lished for  residents  of  the  State.  It  is  stated  that,  while  the  course  is  open  to 
all  classes,  it  "  should  appeal  especially  to  teachers  who  will  soon  be  teaching 
agriculture  in  the  schoolroom." 

Pennsylvania  College  and  Station.— The  new  group  of  agricultural  buildings 
was  dedicated  with  appropriate  ceremonies  on  November  22,  which  was  desig- 
nated as  Pennsylvania  day.  The  principal  dedicatory  address  was  made  by 
Director  Jordan,  of  the  New  York  State  Station.  Governor  Stuart  of  Pennsyl- 
vania, Acting  President  Beaver  of  the  college,  Director  Hunt  of  the  station,  and 
Dr.  N.  C.  Schaeffer.  superintendent  of  public  instruction  and  chairman  of  the 
allied  agricultural  organizations,  were  also  among  the  speakers. 

The  buildings  just  dedicated  are  among  the  most  completely  equipped  for 
agricultural  instruction  in  the  country.  The  main  building  is  a  two  and  one- 
half  story  structure,  158  b^'  73  ft.  .Vdjoining  and  connecting  directly  with  it 
in  the  respiration  calorimeter  building,  a  one-story  structure  56  by  35  ft.  A 
substantial  two-story  dairy  building  completes  the  group.  The  base  in  all  of  the 
buildings  is  of  Hummelstown  brownstone,  with  brick  superstructure  and  terra 
cotta  trimmings,  and  the  main  building  and  the  4airy  building  are  of  fireproof 
construction.     The  cost  of  the  entire  group  was  over  $300,000. 

The  main  building  contains,  in  the  basement,  the  offices,  library,  and  labora- 
tories of  the  Institute  of  Animal  Nutrition,  a  judging  room  for  live  stock,  facil- 
ities for  demonstrating  methods  of  handling  meat,  a  laboratory  for  farm 
machinery,  and  rooms  for  the  mailing  department.  On  the  first  floor  are 
located  the  offices  of  the  dean  and  director  and  of  the  department  of  agricul- 
tural extension,  the  class  rooms  and  laboratories  of  the  department  of  agron- 
omy, the  libraries  of  the  school  and  station,  and  an  assembly  room.  The  sec- 
ond story  will  be  occupied  by  the  departments  of  animal  husbandry  and  agricul- 
tural chemistry,,  the  correspondence  courses,  and,  temporarily,  by  the  depart- 
ment of  horticulture.  The  dairy  building  contains  a  creamery,  with  all  modern 
equipment  for  making  butter,  handling  sanitary  milk,  and  preparing  ice  cream, 
a  cheese-making  room  with  vats,  presses,  and  other  necessary  equipment,  rooms 
for  instruction  in  farm  dairying,  milk-testing  and  bacteriological  laboratories, 
and  several  offices  and  class  rooms. 

South  Carolina  College  and  Station. — C.  E.  Chambliss,  formerly  entomologist, 
has  been  appointed  State  entomologist  with  headquarters  at  Columbia,  where 
he  will  continue  his  investigation  of  the  insects  distributing  the  rice  blast  dis- 
ease.     Dr.  E.  Barnett  has  been  appointed  assistant  State  veterinarian. 

Texas  College  and  Station. — C.  E.  Sanborn,  of  the  Bureau  of  Entomology  of 
this  Department,  has  succeeded  A.  F.  Conradi  as  entomologist. 

Virginia  College. — Short  winter  courses  for  farmers  in  agriculture,  animal 
husbandry,  horticulture,  and  dairying  have  been  offered  for  the  first  time,  begin- 
ning December  2  and  continuing  3  weeks.  Lectures  were  given  in  agricultural 
chemistry  and  fertilizers,  soils  and  maintenance  of  fertility,  stock  breeding  and 
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feeding,  dairying,  fruit  growing  and  marlieting.  farm  crops,  farm  machinery, 
land  measurement  and  leveling,  birds,  insect  pests  and  plant  diseases,  and 
demonstrations  in  stoclc  judging,  dairying,  farm  machinery,  silo  and  ensilage 
machinery,  fruit  spraying,  etc. 

West  Virginia  College. — A  good-roads  school  will  he  opened  February  23,  1908, 
and  continued  for  4  weeks.  The  State  department  of  good  roads,  the  State 
geological  survey,  and  the  inspector  of  highways  will  cooperate  with  the  uni- 
versity in  conducting  this  school. 

New  Experiment  Stations  in  Mexico. — I'ursuant  to  an  offer  of  the  Mexican 
federal  government  to  give  land  for  the  establishment  of  an  agricultural  experi- 
ment station  in  the  State  of  Puebla,  an  estate  of  2.470  acres  at  Xopala,  in  the 
district  of  Zacatlan,  has  been  selected.  The  location  of  this  station  is  about 
60  or  70  miles  from  the  coast  in  a  noi'theasterl.v  direction  from  the  City  of 
Mexico,  where  the  climate  is  moist  and  hot,  and  the  principal  agricultural  pro- 
ductions are  vanilla,  coffee,  cacao,  sugar  cane,  rubber,  medicinal  and  dye  plants, 
sarsaparilla,  citrus  fruits,  etc. 

Petitions  ai"e  being  circulated  in  San  Juan  Bautista  with  the  idea  of  appeal- 
ing to  the  department  of  the  interior  for  cooperation  in  the  establishment  of  an 
agricultural  experiment  station  in  that  State. 

Guam  Experiment  Station. — The  agricultural  experiment  station  organized  in 
Guam  in  190.5  has  begun  the  dissemination  of  information  through  bulletins  for 
free  distribution  to  residents  of  the  island.  Bulletin  No.  1  treats  of  vegetable 
growing,  and  No.  2  of  means  of  coml)ating  the  cocoanut  scale. 

Apiculture  Stations  in  Wurttemberg. — Under  the  leadership  of  Ilerter  a  sys- 
tem of  15  apiculture  stations  has  been  established  in  Wurttemberg  for  the  pur- 
pose of  making  accurate  daily  observations  upon  the  amount  of  honey  gathered 
by  each  swarm,  the  work  of  the  bees,  and  the  weather  conditions.  These  data 
are  tabulated  and  forwarded  to  the  director  at  Hohenheim,  who  collates  and  pub- 
lishes them  for  the  benefit  of  the  beekeepers  in  Wurttemberg. 

New  Journals. — The  members  of  the  Association  for  the  Advancement  of 
Agriculture  and  Animal  Husbandry  for  Venezuela  have  undertaken  the  publi- 
cation of  a  weekly,  entitled  Rerista  de  Agriciiltura  y  Cria. 

The  Journal  of  the  Board  of  Agriculture  of  British  Guiana  has  been  established 
as  a  quarterly,  with  the  object  of  "  supplying  in  a  popular  form  information 
of  an  agricultural  character  suited  to  the  requirements  of  this  colony." 

Forestry  Notes. — At  the  Pennsylvania  State  Forest  Academy,  which  is  con- 
ducted under  the  direction  of  State  Forester  G.  H.  Wirt,  work  has  begun  on  a 
new  Jfl. 5,000  dormitory.  The  school  offers  a  three-year  course  consisting  of 
I)ractical  work  in  the  summer  months  on  the  Mount  Alto  Reservation  and  class 
work  during  the  winter  months.  Ten  students  have  graduated  from  the  insti- 
tution and  29  are  now  enrolled. 

Harvard  University  has  recently  received  a  gift  of  about  2,000  acres  of  forest 
land  in  central  Massachusetts,  besides  $5,000  for  the  repair  and  equipment  of 
buildings.  The  tract,  which  is  considered  one  of  the  best  forests  in  the  State, 
will  be  utilized  for  practical  work  by  the  forestry  school. 

The  British  Government  has  acquired  a  12,000-acre  estate  known  as  Inver- 
liver,  in  Argyllshire,  Scotland,  for  the  purpose  of  converting  it  into  a  state 
forest  station.  The  estate  is  situated  on  the  shores  of  Loch  Awe,  in  one  of 
the  most  sparsely  populated  districts  of  the  Highlands,  and  is  surrounded  by 
mountains  and  moorland. 

A  committee  has  been  appointed  to  inquire  into  and  report  upon  the  ques- 
tion of  the  improvement  of  forestry  in  Ireland.  Among  the  topics  to  receive 
special  attention  will  be  the  present  provisions  for  state  aid  to  forestry,  the 
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means  whereby  vmder  the  present  statutes  existing  woods  may  be  preserved 
and  land  suitable  for  forestry  acquired,  and  the  financial  and  other  provisions 
necessary  for  a  comprehensive  scheme  of  afforestation. 

A  recent  consular  report  states  that  through  the  influence  of  the  Touring 
Club  of  France  a  manual  of  elementary  forestry  has  been  introduced  into  the 
primary  schools  of  that  country.  This  club  has  also  published  a  IManunl  of 
Forests  illustrating  the  advantages  of  preserving  the  forests  of  the  country  and 
containing  a  constitution  and  by-laws  for  tree-planting  societies. 

Agricultural  Education. — A  writer  in  the  London  Times  says:  To  one  very 
important  condition  of  success  both  advocates  and  opponents  of  la  petite  culture 
in  England  pay,  we  suspect,  too  little  regard — namely,  the  improvement  of  agri- 
cultural education,  for  the  heads  as  well  as  for  the  rank  and  file  of  the  industry. 

In  too  many  of  our  country  districts  it  is  hardly  yet  realized  that  education 
is  necessary  at  all.  Landowner  and  tenant  farmer  are  alike  disposed  to  lay 
blame  for  the  rural  exodus  on  such  education  as  is  given,  to  the  laboring 
classes — an  education  which  it  may  be  admitted  has  not  always  been  best 
adapted  to  fit  them  for  a  ccmntry  life  and  pursuits.  But  they  forget  that  educa- 
tion is,  after  all,  but  an  incident  of  the  great  social  and  economic  changes  that 
have  come  over  English  life  in  the  past  half  century,  and  that  if  all  our  ele- 
mentary schools  could  be  restricted  to-morrow  to  teaching  "  the  three  R's " 
and  all  boys  sent  out  to  farm  work  at  10  or  11  years  of  age  there  would  still 
remain  the  daily  newspaper,  the  bicycle,  and  the  excursion  train  to  give  the 
laborer  that  wide  outlook  and  "  progressive  desii'e  "  which  is  what  really  draws 
him  away  from  the  land. 

So  far  from  there  being,  as  Squire  Oldacre  and  Farmer  Ilodge  are  apt  to 
think,  too  much  education  already,  what  is  needed  is  nuich  more  of  it,  but  of  a 
different  kind ;  education  in  the  elementary  school  that  will  bear  directly  on 
country  life  and  inspire  some  taste  for  it ;  education  continued  afterwards  in 
evening  schools  or  technical  instruction  classes  to  widen  the  knowledge  and 
sharpen  the  wits  of  those  who  are  to  cultivate  the  soil  and  to  instill  into  them 
at  least  the  beginnings  of  scientific  method.  The  day  of  rule-of-thumb  is  over, 
in  agricultural  as  in  other  industries ;  the  day  of  science — that  is,  of  trained  and 
organized  knowledge — has  begun,  and  the  nation  or  class  that  despises  it  must 
fall  behind. 

It  is  not  undue  treatment  in  freight  charges  nor  unpatriotic  preference  for 
foreign  goods  that  enables  the  small  Danish  butter  farmer,  for  instance,  to  un- 
dersell the  Englishman  on  his  own  markets,  but  superior  education  and  scien- 
tific method  applied  to  the  organization  of  his  industry ;  and  we  may  be  sure 
of  this,  that  it  will  be  useless  to  keep  a  man  on  the  land,  or  to  bring  him  back 
to  it,  bj"  the  inducement  of  ownership  or  any  other  attractior  unless  we  can 
educate  him  to  do  the  best  for  himself  and  for  the  land,  in  an  age  which  calls 
for  cultivated  intelligence  and  scientific  method. — The  London  Times,  quoted 
in  Hcience. 

First  Agricultural  High  School  in  Michigan. — The  first  county  school  of  agri- 
culture and  domestic  science  to  be  organized  under  the  Michigan  law  of  1907 
was  opened  at  Menominee  on  November  18.  The  two-year  course  recommended 
by  the  State  superintendent  of  public  instruction  will  be  followed.  J.  F.  Wojta. 
formerly  of  the  Minnesota  School  of  Agriculture,  has  been  chosen  superin- 
tendent. 

A  New  County  School  of  Agriculture  in  Wisconsin. — Bulletin  No.  1  of  the 
Winnebago  School  of  Agriculture  and  Domestic  Economy  has  been  received. 
This  school  is  located  at  Winneconne,  Wis.,  and  was  opened  to  students  Novem- 
ber 4.  K.  L.  Hatch,  formerly  superintendent  of  schools  at  Waterloo,  Wis.,  has 
been  elected  principal  and  teacher  of  agriculture.  The  courses  in  agriculture 
and  domestic  economy  will  be  very  similar  to  those  offered  by  the  schools  in 
Dunn  and  Marathon  counties. 
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Agriculture  in  Alfred  University. — Courses  iu  general  agriculture,  horticulture, 
advanced  agronomy,  and  economic  entomology  were  offered  in  Alfred  Univer- 
sity. Alfred.  N.  Y.,  during  1900-7,  and  it  is  announced  that  additional  courses 
will  be  given  as  needed  in  the  future. 

An  Agricultural  School  in  Bolivia. — A  recent  bulletin  of  the  department  of 
coloniza':iun  and  agriculture  of  Bolivia  announces  that  the  legislature  has  appro- 
priated $S,2(K)  for  the  establishment  of  an  agricultural  school  at  Cochabamba. 
The  exact  location  for  this  school  is  now  under  consideration.  It  is  the  inten- 
tion to  develop  this  institution  into  a  national  institute  of  agriculture,  with 
other  institutions  to  be  established  in  the  country,  as  follows :  A  practical  school 
of  agriculture  and  animal  husbandry  at  Tarija,  a  viticultural  and  enological  sta- 
tion or  school  at  Ciuti,  a  special  school  of  tropical  agriculture  at  Santa  Cruz,  an 
office  or  station  of  zootechny  and  veterinary  medicine  at  Trinidad,  and  a  special 
high-altitude  agricultural  school  for  La  Plaz,  Oruro,  and  Potosi. 

Agricultural  Education  in  Scotland. — At  the  annual  conference  of  the  Scottish 
Chamber  of  Commerce  in  Glasgow,  October  2?>,  resolutions  were  adopted  favoring 
the  inclusion  of  agriculture  in  the  curriculum  of  the  day  schools,  and  instructing 
the  directors  to  take  the  necessary  steps  for  bringing  this  about.  The  Board  of 
Agriculture  and  Fisheries  was  requested  to  consider  the  appointment  of  a 
departmental  commission  to  inquire  into  the  present  condition  of  agricultural 
education  and  research  in  Scotland,  the  commission  to  correspond  in  scope  to 
that  now  in  progress  in  England. 

Agricultural  Education  in  Austria. — According  to  a  note  in  a  recent  number 
of  Wioier  LuiKhrlriscliaftJiclir  Zcituiig,  there  were  in  1000-7  105  institutions 
in  Austria  giving  instruction  in  agriculture  and  forestry. 

These  include  0  institutions  established  within  the  year,  namely,  the  agri- 
cultural division  of  the  Royal  Imperial  Technical  High  School  at  Prague,  the 
Royal  Imperial  Agricultural  Educational  and  Experimental  Institute  at  Spalato, 
the  farm  school  at  Mikozin.  agricultural  winter  schools  at  Judenburg  and 
Friesach,  and  the  domestic  science  school  at  Chrudim. 

The  schools  making  up  the  total  include  the  following:  Thi'ee  high  schools, 
3  higher  agricultural  institutes  or  academies,  0  agricultural  secondary  schools, 
5  higher  forestry  institutes,  2  higher  institutes  for  viticulture,  pomology,  and 
horticulture,  1  higher  institute  for  the  brewing  Industry,  43  lower  agricultural 
schools,  75  agricultural  winter  schools,  10  lower  forestry  schools,  17  dairy  and 
domestic  science  schools,  23  lower  special  schools  for  gardening,  pomology,  viti- 
culture, and  hop,  alpine,  and  bee  culture,  2  brewing  schools,  and  2  di.stillery 
schools. 

The  Growth  of  People's  High  Schools  and  Agronomic  Schools  in  Denmark. — 
According  to  figures  I'ecently  published  by  the  Danish  bureau  of  statistics,  the 
number  of  people's  high  schools  in  that  country  has  increased  from  3  in  1844  to 
71  in  1900,  while  the  attendance  in  these  institutions  has  grown  from  30  to  0,282. 
Of  agronomic  schools,  there  were  5  in  1844,  while  now  there  are  14  and  the  at- 
tendance has  increased  from  42  to  l,12f). 

Elementary  Agriculture  and  Forestry  in  Belgium.^ — The  communal  council  of 
Schaerbeck  has  decided  to  give  instruction  in  the  elements  of  horticulture  and 
forestry  in  one  of  the  parks  of  Brussels  to  pupils  from  the  primary  schools. 

During  the  winter  of  1007-8  short  courses  in  elementary  agriculture  will  be 
held  iu  340  communes  of  the  Kingdom,  each  course  to  be  accessible  to  not  more 
than  20  pupils. 

Proposed  Scheme  of  Agricultural  Education  in  the  Argentine  Republic. — An 
advisory  commission  has  reported  to  the  minister  of  agriculture  of  the  Argentine 
Republic  a  scheme  for  a  system  of  agricultural  education  in  that  country,  in- 
cluding different  grades  of  theoretical   instruction  in  agriculture,  schools  for 
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instruction  in  special  branches  of  agriculture,  practical  instruction  in  agricul- 
ture, etc.,  and.  has  drawn  up  a  proposed  law  embodying  its  recommendations. 

Agricultural  Education  in  Victoria,  Australia. — The  farmers'  classes  organized 
by  the  department  of  agriculture  in  1902,  when  they  were  held  in  3  centers, 
have  increased  in  number  until  in  190G  they  were  held  at  18  centers,  with  an 
attendance  of  1,320  persons.  During  the  present  year  arrangements  have  been 
made  for  conducting  the  classes  in  20  centers. 

Attached  to  the  viticultural  station,  at  Rutherglen,  is  an  area  of  800  acres 
which  it  has  been  decided  to  work  as  a  general  farm,  and  at  the  same  time  to 
utilize  the  buildings  originally  intended  for  a  college  as  an  educational  center  for 
the  orphans  from  the  neglected  children's  department.  Twenty-two  boys  are  now 
being  trained  in  farm  and  vineyard  work,  and  preparations  are  complete  for 
receiving  15  more  boys.  One  hundred  acres  are  cultivated,  and  there  are  300 
sheep  and  70  cattle,  chiefly  dairy  cows,  on  the  farm. 

The  agricultural  high  schools  which  have  been  recently  opened  at  \Yarrnam- 
bool  and  Sale  are  said  to  be  receiving  good  support,  and  active  steps  are  being 
taken  to  establish  four  others.  The  conditions  for  the  establishment  of  these 
schools  provide  that  half  the  cost  of  the  buildings  shall  be  obtained  locally, 
together  with  20  acres  of  land,  and  that  an  attendance  of  at  least  50  pupils  shall 
be  guaranteed  at  a  fee  of  altout  $40  a  year  each. 

Short  Courses  in  Agriculture  in  the  Transvaal. — Vacation  courses,  comparable 
to  short  winter  courses  in  American  colleges  of  agriculture,  were  held  during 
the  3  weeks  following  June  24  at  the  Rhodes  University  College.  The  subjects 
included  veterinary  science  and  diseases  of  stock,  breeding  of  Merinos  and 
Angoras,  agricultural  chemistry,  agricultural  geology,  farm  irrigation  and  dam 
construction,  law  of  water  and  water  rights,  plant  diseases,  ostrich  raising, 
insects  and  insect  control,  mechanics  and  meteorology,  and  farm  surveying  and 
leveling. 

Extension  of  Agricultural  Institutions  in  Spatn. — An  act  of  October  12  pro- 
vides for  the  establishment  of  an  experiment  field  with  irrigation  equipment 
on  the  Santa  Teresa  Estate,  near  Seville,  for  educational  and  experimental 
purposes,  a  laboratory  and  educational  Institution  in  connection  with  the  agri- 
cultural school  at  Madrid,  and  an  experiment  field  at  Motril,  in  the  Province 
of  Granada.  The  organization  and  equipment  of  these  institutions  has  been 
placed  in  charge  of  the  state  engineer  for  agriculture  of  East  Andalusia,  imder 
the  supervision  of  the  general  director  of  agriculture  of  the  ministry  of  public 
works. 

The  United  States  Consul-General  at  Barcelona  reports  the  promulgation  of 
a  recent  government  order  creating  traveling  schools  of  agriculture  for  the 
remote  districts  of  Spain.  The  order  provides  for  a  course  of  experimental 
and  practical  instruction  to  be  given  every  year  by  itinerant  lecturers  selected 
from  the  agricultural  engineers  of  the  district  schools  of  agriculture  located 
at  Zaragoza,  Jaen,  Palencia,  Badajoz,  and  Barcelona,  and  the  two  stations  at 
Haro  and  Villafranca  del  Panades. 

Itinerant  Agricultural  Instructors  in  Trinidad. — Instruction  in  agriculture  by 
means  of  itinerant  lecturers  has  been  carried  on  in  Trinidad  since  1902.  These 
instructors  visit  any  plantation  upon  application  of  the  owner  and  also  give 
lectures  in  schools  and  other  public  places.  During  the  past  year  260  visits 
were  made  in  52  different  places  and  564  lectures  were  given.  One  hundred 
and  forty  visits  were  made  to  schools  and  32  lectures  were  given  at  the  train- 
ing school. 

Farm  and  Home  Management  School  for  Women. — A  recent  number  of  Illtis- 
trierte  LancliDirtschaftliche  Zeitung  gives  an  interesting  account  of  a  school 
for  women  at  Maidburg,  Germany,  which  affords  training  in  home  economics 
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aiul  .'larioiiltnral  subjects  intended  to  prepare  women  to  take  charge  of  farm 
homes,  hichiding  the  kitchen,  garden,  poultry,  etc.  Adjacent  to  this  school 
is  a  training  school  which  affords  facilities  for  young  women  who  wish  to 
prepare  to  teach  home  economics.  A  similar  school  is  to  be  opened  in  the 
spring  of  IWS  at  Scherpinger.  in  West  Prussia.  One  of  the  possible  develop- 
ments of  schools  of  this  class,  it  is  suggested,  will  be  to  make  them  social  and 
educational  centers  for  the  rural  communities,  with  lectures,  entertainments, 
and  libraries  maintained  In  connection  with  the  schools  for  the  benefit  of  all 
the  people  in  the  vicinity. 

School  Gardens. — A  series  of  articles  on  this  subject  is  contributed  by  H.  J. 
Wright  to  AtiriciiUural  Economist.  Detailed  instructions  for  the  cultivation 
of  different  crops  are  given. 

It  is  announced  in  The  Country  Gentlemun  that  the  Chautauqua  Institution 
offers  to  provide  6  weeks'  preliminary  training  in  school  gardening  next  sum- 
mer to  any  rural  school-teacher  in  Chautauqua  County  who  will  undertake 
this  work  and  carry  it  out  as  a  feature  of  elementary  instruction  in  agriculture. 
The  Chautauqua  Pomona  Grange  will  aid  in  perfecting  plans  for  this  course 
and  will  arrange  for  6  scholarships  to  fui'ther  promote  the  work. 

In  Ceylon  there  are  now  117  government  schools  in  which  gardens  are  being 
carried  on.  The  seeds  and  implements  are  supplied  by  the  government,  and 
the  gardens  are  visited  as  often  as  possible  by  the  superintendent  of  school 
gardens  and  his  assistant. 

State  Department  of  Apiculture  in  Germany. — A  State  department  of  api- 
culture, under  the  direction  of  Dr.  A.  Fleischmann,  was  established  on  Novem- 
ber 1  in  connection  with  the  Zoological  Institute  of  the  University  of  Erlangen. 
This  institution  includes  a  scientific  division  under  the  direction  of  Dr.  Enoch 
Zander,  and  a  practical  division  under  the  direction  of  Karl  Hofmann.  The 
Deutsche  LanfJirirtschaftliche  Pressc  in  its  account  of  this  new  institution  calls 
attention  to  the  fact  that  it  is  the  first  of  its  kind  in  Europe. 

French  Silk  Schools.- — According  to  the  Journal  of  the  Society  of  Arts,  two 
schools  in  Lyon  teach  silk  culture.  One  of  these  (Ecole  Superieur  de  Com- 
merce) receives  pupils  from  foreign  countries  and  teaches  them  the  entire 
silk  business  from  the  raising  of  the  worm  to  making  the  designs,  w^eaving  the 
silk,  and  putting  it  on  the  market.  The  course  of  study  covers  two  years.  The 
second  school  (Ecole  Municipal  de  Tissage  et  de  Broderie)  is  conducted  by 
the  city  and  is  intended  only  for  the  children  of  the  inhabitants,  although 
foreigners  are  received  on  equal  terms  with  the  natives. 

Measures  before  Congress. — Bills  introduced  into  Congress  at  the  opening  of 
the  session  include  the  following:  For  the  maintenance  of  agricultural  colleges 
in  Congressional  districts,  to  establish  branch  experiment  stations,  to  establish 
agricultural  high  schools  and  branch  experiment  stations  connected  therewith, 
to  establish  a  Bureau  of  Public  Roads  in  this  Department,  directing  the  Office 
of  Public  Roads  to  cooperate  under  certain  conditions  in  the  improvement  of 
rural  roads,  to  acquire  national  forest  I'eserves  in  the  Appalachian  Mountains, 
for  national  aid  in  various  drainage  projects,  to  establish  a  national  wood- 
testing  laboratory,  authorizing  further  experiments  and  demonstrations  by  this 
Department  with  the  cotton  boll  weevil  and  other  pests,  and  providing  addi- 
tional funds  for  the  eradication  of  the  Texas  fever  tick  and  the  gips.v  moth. 
Most  of  these  measures  were  introduced  into  the  last  Congress,  but  failed  of 
passage. 

Northwestern  Live  Stock  Show. — The  first  annual  show  of  this  association 
was  held  at  St.  Paul,  November  19-22.  The  North  Dakota  College  won  a  large 
number  of  prizes,  especially  in  the  swine  classes,  and  the  Minnesota  College  of 
Agriculture  had  a  notable  exhibit,  though  not  entered  for  competition.     W.  J. 
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Kennedy,  of  the  Iowa  College  and  Station,  was  one  of  the  judges,  and  among 
the  speakers  and  demonstrators  from  the  colleges  and  stations  were  J.  H.  Shep- 
perd,  of  North  Dakota  ;  Director  Randall,  D.  A.  Gaumnitz,  and  M.  H.  Reynolds, 
of  Minnesota,  and  A.  T.  Peters,  of  Nebraska.  A  student  stock-judging  contest, 
in  which  4  colleges  participated,  resulted  in  the  award  of  first  and  third 
places  to  Minnesota,  second,  fifth,  and  eighth  to  South  Dakota,  fourth  and  fifth 
to  Washington,  and  sixth  to  North  Dakota. 

Miscellaneous. — W.  R.  Buttenshaw,  botanist  in  the  Indian  Agricultural  Serv- 
ice, died  suddenly  September  9,  at  the  age  of  30  years.  He  was  from  1899-1903 
lecturer  in  agricultural  science  in  Jamaica,  and  scientific  assistant  in  charge 
of  publications  at  Barbados  until  May,  1907. 

A  studentship  in  medical  entomology  was  I'ecently  established  at  Cambridge 
University  on  the  basis  of  a  grant  from  the  tropical  diseases  research  fund, 
administered  by  the  British  colonial  office.  A.  H.  Lees,  King's  College,  has  been 
appointed  to  the  position. 

B.  N.  Wall  has  been  appointed  head  of  the  agricultural  department  in  South- 
eastern Agricultural  College,  W.  G.  Godwin  head  of  the  chemical  department, 
and  C.  F.  Gimingham  head  of  the  newly  established  department  of  soil  bac- 
teriology. 

The  Boletim  da  Af/i'iciiUiira,  Yiacao,  Industrla  e  Obras  Publicas  of  Bahia, 
Brazil,  announces  the  establishment  this  year  of  an  agricultural  institute  under 
the  direction  of  Dr.  L.  Zehutner. 

A  department  of  economic  biology  has  been  established  at  Bristol  University 
College  for  the  purpose  of  giving  gratuitous  information  to  farmers,  fruit  grow- 
ers, and  those  engaged  in  fisheries  in  the  western  counties  of  England. 

The  Minister  of  Industries  and  Public  Works  of  Chile  has  ordered  the  estab- 
lishment of  a  veterinary  station  under  the  direction  of  Francisco  Calvanese  in 
connection  with  the  Practical  School  of  Agriculture  at  Concepcion,  similar  to 
the  station  now  connected  with  the  NoruKil  School  of  Agriculture  at  Santiago. 

According  to  a  note  in  fScieiice,  Daniel  Berthelot  has  been  appointed  director 
of  the  laboratory  for  plant  physics  and  A.  Muntz  director  of  the  laboratory  for 
plant  chemistry  at  the  Meudon  Experiment  Station. 

Prof.  M.  Hollrung  has  severed  his  connection  with  the  Experiment  Station 
.for  Plant  Protection  at  Ilalle,  and  the  station  has  been  united  with  the  Agricul- 
tural Chemical  Experiment  Station  at  that  place,  and  transferred  to  the  rooms 
of  the  latter  institution. 

A  x'ecent  number  of  IJlustricrte  Landtcirtsch a f tl ichc  ZcitiDig  states  that  Doctor 
Lubers,  of  the  agricultural  school  at  Dahme,  on  October  1,  has  become  director 
of  the  newly  opened  agricultural  school  at  Bojanowo,  in  the  Province  of  I'osen. 

The  Lieutenant-Governor  at  Libreville,  in  the  French  Kongo,  has  Issued  an 
order  designating  Director  Bories,  of  the  Trial  Garden  at  Libreville,  as  instructor 
in  practical  agriculture  in  the  normal  school  of  the  Colony  of  Gabon. 
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The  position  of  agricultural  chemistry  as  a  teaching  subject  in 
German  universities  and  schools  of  agriculture  has  become  a  matter 
of  apprehension  on  the  part  of  its  followers,  and  has  lately  been  the 
subject  of  discussion  in  the  public  press.  The  chief  parties  to  the 
discussion  have  been  the  Association  t)f  German  Experiment  Sta- 
tions and  the  Director  of  the  Ministry  of  Agriculture,  Domains,  and 
Forests,  Dr.  H.  Thiel.  As  the  birthplace  of  agricultural  chemistry 
and  until  recently  the  place  of  its  highest  development,  this  discus- 
sion and  the  facts  leading  up  to  it  are  matters  of  more  than  local  in- 
terest, as  Avell  as  the  bearing  of  the  subject  on  the  organization  of 
instruction  and  experimentation  in  agriculture. 

There  has  long  been  a  feeling  in  Germany  that  agricultural  chem- 
istry was  not  receiving  the  recognition  due  to  it,  and  Avas  not  main- 
taining the  position  it  formerly  occupied.  Of  late,  it  appears,  it  has 
not  held  out  such  possibilities  for  a  career  as  to  induce  young  men 
to  enter  it.  It  is  thus  considered  to  be  on  the  wane,  as  a  result  of  the 
attitude  toward  it,  and  this  condition  is  felt  to  be  detrimental  alike 
to  agricultural  instruction  and  to  the  future  of  agricultural  research. 

The  importance  of  this  matter  led  to  its  being  made  a  special  topic 
for  discussion  at  the  meeting  of  the  association  last  winter.  On  that 
occasion  Prof.  Th.  Pfeiffer,  of  Breslau,  presented  a  paper  in  which 
he  showed  the  decline  of  agricultural  chemistry  in  German  universi- 
ties, and  maintained  that  at  present  it  does  not  occupy  a  position 
commensurate  with  its  importance  or  equal  to  that  of  other  branches 
of  agricultural  science.  Of  nine  universities  concerned  only  two, 
Konigsberg  and  Breslau,  have  full  {ordinarias)  "  professorships  in 
agricultural  chemistry,  and  four  others  have  only  limited  professor- 
ships, which  do  not  entitle  their  occupants  to  a  voice  in  the  de- 
liberations of  the  faculty,  and  in  only  a  few  instances  permit  them  to 
hold  final  examinations.  Under  the  German  university  system  this 
latter  provision  has  considerable  influence  on  the  courses  elected  by 
students. 


<*  In  German  universities  professors  are  of  two  grades,  ordinariu.'^  (full  or  un- 
limited)  and  extraordinarius   (limited  or  subordinate). 
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The  universities  of  Leipsic,  Kiel,  and  (liessen  oft'er  no  opportunities 
for  the  study  of  agi'icultural  chemistry  under  the  direction  of  special- 
ists. In  two  universities,  Gottingen  and  Halle,  full  professorships 
when  vacated  have  been  reduced  to  limited,  and  in  Leipsic,  where 
such  men  as  Knop  and  Stohmann  labored  with  notable  success, 
agricultural  chemistry  has  been  completely  dropped.  In  Kiel,  Emmer- 
ling  was  permitted  to  lecture  on  agricultural  chemistry  as  a  fr'nmt 
doeent  to  the  end  of  his  life,  and  since  liis  death  no  representative 
of  this  specialty  has  been  ajjpointed.  It  was  mentioned,  furthermore, 
that  at  that  universit,y  not  a  single  full  professorship  in  any  branch 
of  agriculture  is  provided. 

The  conditions  at  the  agriculturnl  high  schools  and  academies 
were  said  to  be  somewhat  better,  although  not  all  that  could  be  wished 
for,  the  position  and  activity  of  the  agricultural  chemist  often  being 
limited.  Professor  Pfeiffer  stated  that  at  present  there  is  not  a 
single  prirdt  doeent  in  agricultural  chemistry  in  all  Germany,  and 
hence  there  are  no  young  men  in  training  for  that  specialty.  This 
condition  was  ascribed  to  the  present  position  of  agTicnltural  chem- 
istry in  Germany,  and  the  small  future  which  it  holds  out  to  a  man 
entering  it. 

From  its  history  this  specialty  was  shown  to  be  a  most  important 
pillar  of  agi'icultural  science,  fully  entitled  to  rank  among  the  fore- 
most subjects  in  agricultural  instruction.  Unless  it  can  be  main- 
tained in  its  former  position,  it  was  predicted  that  the  development 
of  agricultural  investigation  and  agricultural  instruction  in  Germany 
must  surely  be  retarded.  In  vicAv  of  the  importance  of  the  matter 
and  the  inconsistency  of  the  present  attitude,  it  was  decided  to  peti- 
tion the  (xerman  Agricultural  Council  for  assistance  in  bringing 
about  increased  attention  to  the  teaching  of  this  subject,  and  in 
obtaining  fuller  recognition  for  it  in  German  universities. 

Closely  following  the  above  discussion,  Dr.  H.  Thiel,  of  the  Min- 
istry of  Agriculture  at  Berlin,  presented  a  paper  before  the  Inter- 
n.itional  Agricultural  Congress  at  Vienna  on  the  .subject  of  higher 
instruction  in  agriculture.  In  the  course  of  this  paper,  Doctor  Thiel 
laid  down  the  general  proposition  that  the  natural  sciences  in  their 
applications  to  agriculture  should  be  taught  in  the  respective  depart- 
ments of  these  sciences,  and  not  in  such  departments  as  agricultural 
chemistry.  He  contended  that  the  way  should  be  opened  for  the 
agricultural  student  to  learn  the  principles  of  natural  science  on 
which  agriculture  rests  directly  from  the  general  sciences  them- 
selves— that  is,  in  those  departments  of  science.  This  plan,  he  ex- 
plained, is  ideal  at  present,  and  would  presupi30se  the  provision  in 
these  departments  of  facilities  suited  to  the  special  needs  of  the  agri- 
cultural student  in  the  form  of  lectures,  laboratories,  seminars,  and 
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instructors.  Wlien  these  conditions  are  fulfilled,  he  maintained  that 
agricultural  chemistry,  '■■  a  bastard  made  up  of  the  various  sciences," 
can  be  eliminated  from  the  course  of  instruction;  and  he  declared 
that  this  "  stop  gap  "  is  out  of  place  except  where  the  needs  of  the 
agricultural  student  are  not  fully  met  by  the  respective  branches  of 
natural  science. 

This  characterization  of  agricultural  chemistry  and  its  function 
was  quite  naturally  resented  by  the  friends  of  that  specialty,  not  only 
as  being  grossly  unfair  to  that  subject  which  has  in  so  large  a  measure 
furnished  the  basis  for  agricultural  instruction,  but  as  a  reversion 
to  an  obsolete  and  impracticable  system.  The  matter  was  taken  up 
at  the  meeting  of  the  Association  of  German  Stations  in  September, 
1907,  and  Thiel  was  replied  to  in  the  public  j)ress. 

It  was  contended  that  if  Thiel's  characterization  were  true,  Liebig, 
Avith  a  large  part  of  his  life  work,  and  a  long  list  of  other  chemists 
like  Henneberg,  Knop,  Wolff,  Boussingault,  Gilbert,  and  others, 
are  to  be  regarded  as  "  stop  gaps,"  servants  of  a  "  bastard  science," 
which  has  no  place  in  the  ideal  curriculum.  An  army  of  agricultural 
chemists  who  are  carrying  on  a  work  of  recognized  importance  in 
every  country  of  the  civilized  world  would  be  dissolved,  and  those 
in  whose  hands  the  research  in  plant  and  animal  nutrition  has  rested 
since  the  time  of  Liebig  would  have  no  place  in  the  institutions  of 
learning. 

It  was  shown  that  the  same  contention  Avould  apply  equally  well 
to  all  aiDplied  science,  and  that  logically  all  such  branches  must  be 
stricken  from  the  programme  as  individual  departments  of  study 
and  be  restored  to  the  respective  departments  of  pure  science  on 
which  they  rest.  Wliat  the  agricultural  chemists  formerly  taught 
would  fall  to  the  various  branches  of  natural  science — chemistry, 
botany,  zoology,  geology,  etc.  But  in  these  dej^artments  the  student 
of  agriculture  would  not  find  what  he  needs,  for,  it  was  pointed  out, 
at  no  university  have  the  professors  in  general  science  concerned 
themselves  with  the  special  needs  of  the  agricultural  student,  and 
these  professors  already  have  so  broad  a  field  to  cover  that  they 
must  needs  restrict  their  lectlires  to  principles  and  general  facts. 

Furtliermore,  the  association  laid  down  the  broad  principle  that 
it  is  -one  thing  to  know  the  essential  facts  of  a  single  branch  of  nat- 
ural science,  and  quite  another  thing  to  be  able  to  marshal  the  facts 
of  various  sciences  and  to  formulate  from  them  principles  which 
apply  to  the  phenomena  of  agriculture.  Although  agricultural 
chemistry,  like  all  applied  sciences,  draws  its  stock  in  trade  from 
the  primary  sciences  like  chemistry,  botany,  geology,  etc.,  the  man- 
ner in  which  it  handles  these  facts  makes  its  methods  essentially 
distinct  and  gives  it  an  individuality.  It  is  a  characteristic  and  a 
strength  of  every  applied  science,  in  contradistinction  to  the  primary 
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sciences,  that  it  attempts  to  work  out  and  master  the  complex  phe- 
nomena in  the  whole  range  of  its  field  without  regard  to  the  limita- 
tions of  a  single  science,  whereas  the  primary  sciences  view  the  field 
from  a  special  angle.  This  point  of  view  is  not  changed  when  in- 
struction in  chemistry,  physiology,  botany,  etc..  is  presented  to  agri- 
cultural students  with  an  agricultural  color. 

The  association  called  attention  to  the  rapid  rate  at  which  spe- 
cialization is  taking  place  within  pure  as  well  as  applied  science, 
a  condition  which  Avill  continue  to  increase  with  the  development 
of  science.  Agricultural  chemistry  is,  therefore,  entirely  in  accord 
with  the  progress  of  the  times,  and  its  retention  as  one  of  the  special 
divisions  of  chemistry  is  entirely  logical. 

Doctor  Thiel  in  his  reply  to  the  association  maintained  his  con- 
tention that  the  field  covered  by  agricultural  chemistry  should  be 
assigned  to  special  instructors  in  the  basal  sciences,  and  that  when 
these  conditions  were  met  and  the  agricultural  student  received 
thorough  and  sA^stematic  instruction  in  all  the  branches  of  natui'al 
science  with  special  reference  to  agriculture — when  he  had  learned 
the  laboratory  methods  of  chemical,  microscopic,  physiological,  and 
otber  lines  of  work,  then  the  agricultural  chemist  would  have  noth- 
ing new  or  important  to  offer  him;  and.  furthennore.  he  queried 
what  possible  line  of  questions  the  agricultural  chemist  could  put 
in  examination  which  would  not  be  covered  equally  well  by  the 
teachers  of  agriculture  and  the  various  natural  sciences. 

Enlarging  upon  his  plan  he  explained  the  methods  of  mak- 
ing field  and  feeding  experiments,  of  studying  the  soil,  and  the 
like,  the  student  would  receive  in  connection  with  his  study  of  the 
special  sciences,  and  he  refused  to  recognize  in  agricultural  chemistry 
any  method  or  point  of  view  which  difi^ers  in  any  way  from  that  of 
the  respective  sciences  "  in  whose  field  its  investigations  lie." 

From  the  standpoint  of  teaching  Doctor  Thiel  holds  that  the 
recognition  of  such  specialties  as  agricultural  chemistry  brings  with 
it  the  danger  that  the  agricultural  student,  especially  when  he  con- 
tinues his  studies  for  only  a  short  time,  will  be  tempted  to  restrict 
the  lectures  he  hears  to  those  in  specialties  like  agi'icultural  chem- 
istry which  give  him  something  of  the  different  sciences,  rather  than 
to  take  the  more  fundamental  science  courses.  This  apprehension 
is  undoubtedly  well  founded,  and  such  a  preference  seems  so  natural 
for  a  student  with  limited  time  that  the  question  arises.  Why  not? 
It  is  perhaps  one  of  the  strongest  arguments  for  agricultural  chem- 
istry that  it  gives  the  student  an  insight  into  the  applications  to 
agriculture  of  principles  of  science  which  would  otherwise  be  closed 
to  him. 
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This  further  exposition  of  Doctor  Thiel's  views  met  with  equal 
dissension  from  the  agricultural  chemists,  whose  last  reply  he  has 
declined  to  discuss.  The  disagreement  on  the  essential  features  of 
organization  for  agricultural  instruction  seems  to  be  complete.  Some 
good  may,  however,  result  from  the  airing  which  has  been  given 
the  subject. 

The  proposal  to  divide  up  instruction  in  the  principles  of  agri- 
culture among  the  various  primary  sciences  is  a  reversion  to  a  plan 
which  was  long  tried  abroad  as  well  as  in  this  country,  and  proved 
entirely  inadequate.  The  plan  is  not  materially  strengthened  by 
the  supposition  that  these  various  sciences  are  to  be  taught  in  their 
special  relations  to  agriculture,  for  the  limitations  of  the  various 
sciences  considered  individually  would. still  stand  in  the  way.  The 
trouble  lies  with  the  attempt  to  classify  agricultural  instruction 
solely  on  the  basis  of  the  fundamental  sciences. 

A  thorough  grounding  in  the  natural  sciences  is  confessedly  essen- 
tial to  thorough  agricultural  courses;  but  so  long  as  the  instruction 
is  confined  to  the  departments  of  pure  science  it  has  had  and  will 
have  very  little  significance  or  importance  to  agriculture.  The  teach- 
ing of  the  sciences  in  their  relation  and  applications  to  agriculture 
requires  a  broad  outlook  and  a  special  point  of  view  Avhich  the 
teacher  of  general  science  rarely  if  ever  possesses.  It  requires  sym- 
pathetic relations  with  the  various  natural  sciences,  as  well  as  with 
the  i^ractice  of  agriculture,  for  the  problems  are  so  complicated  that 
they  overstep  the  boundaries  of  any  single  primary  science. 

Agricultural  chemistry,  like  agriculture,  is  a  composite,  and  it 
makes  use  of  scientific  facts  outside  the  domain  of  chemistry.  It 
thus  calls  for  broader  interests  and  relationships,  and  for  the  special 
ability  to  marshal  the  facts  of  general  science  and  apply  them  to  the 
solution  of  agricultural  problems.  Analyze  and  separate  it  into  the 
primary  sciences  to  be  taught  separately  and  independently  by  the 
various  departments,  and  we  have  destroyed  the  whole  significance 
and  application  of  this  knowledge  as  far  as  agriculture  is  concerned. 
Either  the  various  departments  of  science  must  do  just  what  agri- 
cultural chemistry  has  been  doing — lap  over  into  the  adjoining 
sciences  and  gather  data  to  help  explain  certain  principles  and  phe- 
nomena, or  the  student  must  be  left  to  work  out  these  things  for 
himself — an  impossible  task. 

The  case  is  no  simpler  with  investigation.  The  attempt  of  the 
botanist  to  work  out  the  theory  of  plant  nutrition  would  at  once 
lead  him  over  into  the  fields  of  chemistry  and  other  branches  of 
science,  with  Avhich  he  must  needs  form  a  combination  quite  as  essen- 
tially a  "  bastard  "  as  Doctor  Thiel  declares  agricultural  chemistry 
to  be.     It  is  the  complicated  character  of  problems  of  the  soil,  of 
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crojD  production,  animal  nutrition,  dairying,  etc.,  which  calls  for 
specialists  who  are  not  confined  to  the  limits  'of  a  single  science,  and 
which  has  developed  special  methods  of  investigation. 

If  the  divisions  of  science  were  strictly  adhered  to  we  should  have 
no  such  thing  as  agricultural  science,  no  systematic  attempt  to  bring 
together  and  classify  scientific  knowledge  in  its  relations  to  agri- 
culture, and  no  scientific  basis  for  agricultural  instruction.  The 
composite  character  of  agricultural  chemistry  and  its  special  point 
of  view  are  the  very  traits  which  give  it  its  great  usefulness  and 
make  its  continued  recognition  extremely  desirable  from  the  stand- 
point of  both  instruction  and  investigation.  It  has  blocked  out  a 
special  field,  which  with  the  further  classification  of  agriculture  will 
doubtless  need  to  be  more  carefully  defined  but  not  eliminated. 

The  classification  of  agriculture  is  no  easy  task,  but  it  is  not  to 
be  accomplished  by  reverting  to  the  basis  of  the  primary  sciences. 
This  much,  Ave  have  learned  from  the  experience  of  the  past.  Any 
system  Avhich  refers  the  instruction  in  agriculture  to  the  depart- 
ments of  pure  science,  even  Avith  agricidtural  specialists  in  those 
departments,  will  fail  of  efficiency  on  account  of  the  restricted  scope 
and  the  special  view  point  imposed  by  the  individual  departments. 
The  facts  of  pure  science  and  the  conditions  of  agricultural  practice 
must  be  brought  together  and  harmonized.  This  can  not  be  left  to 
the  agricultural  student  or  to  the  educated  fittmer. 

The  present-day  plan  for  the  classification  of  agricultural  knowl- 
edge and  its  formulation  into  courses  of  instruction  has  cut  loose 
entirely  from  the  old  academic  idea.  It  is  based  on  the  application 
of  this  knowledge  in  the  natural  divisions  of  agi'iculture,  rather  than 
on  its  scientific  origin.  In  a  large  measure  it  obliterates  for  its  pur- 
pose the  boundary  lines  of  pure  science.  We  have  long  since  ceased 
to  teach  the  subject  of  soils  under  the  head  of  geology,  and  are  be- 
ginning to  group  the  teaching  of  the  theor}'  and  practice  of  crop 
production  into  a  department  of  agronomy.  This  seems  to  be  a 
fairly  logical  and  workable  basis  for  the  arrangement  of  teaching 
courses,  and  a  proposal  to  return  to  the  former  basis  of  the  ])rimary 
sciences  would  find  scant  indorsement  among  men  Avho  have  studied 
the  pedagogics  of  agricidture.  It  would  seem,  moreover,  to  have 
little  support  in  the  courses  pursued  in  other  special  branches  of 
education. 


RECENT  WORK  IN  AGRICULTURAL  SCIENCE. 


AGEICULTURAL  CHEMISTRY. 

Chemistry  and  Canadian  agriculture,  F.  T.  Shutt  (Science,  n.  ser.,  26 
{1901),  No.  661,  pp.  265-276). — This  is  the  address  of  the  chairman  of  the  sec- 
tion of  asricultnral  chemistry  at  the  Toronto  meeting  of  the  American  Chemical 
Society,  reviewing  the  climatic  and  soil  conditions  of  tlie  different  provinces  of 
the  Dominion  of  Canada  and  the  chemical  work  which  has  been  done  under  the 
author's  direction  in  the  laboratory  of  the  Central  Experimental  Farm  at  Ot- 
tawa, more  particularly  on  the  relation  of  organic  matter  and  nitrogen  to  the 
crop  producing  power  of  soils.  The  article  includes  data  relating  to  the  nitrogen 
content  of  various  leguminous  plants,  the  increase  of  soil  nitrogen  due  to  the 
growth  of  such  plants,  and  the  evidence  of  soil  enrichment  from  subsequent 
crop  yields. 

Progress  in  agricultural  chemistry  during  1906,  A.  Stutzek  (Cheni.  Zfg., 
.il  (1907),  Nos.  JfS,  pp.  5J,7-5.'i9;  J,',,  pp.  561,  562;  abs.  in  Clicm.  Zentbl.,  1907, 
II,  No.  5,  p.  Ji2Ji). — ^This  is  a  review  of  the  principal  reports  of  investigations 
(mainly  German)  during  the  year  on  soils,  nutrition  of  plants,  fertilizers,  feed- 
ing of  animals,  feeding  stuffs,  soil  bacteriology,  and  analytical  methods. 

The  constitution  of  the  alkali  salts  of  phenolphthalein  and  the  behavior 
of  phenolphthalein  toward  alkali  solutions  of  high  concentration,  B.  M. 
Margoschks  (Ztsvhr.  Aiigcir.  Vhcui.,  20  (1907),  Nos.  5,  pp.  1^1^191 ;  6,  pp.  226- 
231). — It  is  shown  that  with  an  excess  of  highly  concentrated  alkali  solution 
colorless  alkali  combinations  of  phenolphthalein  are  formed. 

A  new  method  for  the  determination  of  ammonia,  A.  11onch£:se  (Jour. 
I'hann.  et  Chim.,  25  (1907),  pp.  611-617;  Bui.  Soc.  Chtm.  France,  //.  srr.,  1 
(1907),  No.  16-17,  pp.  900-905;  abs.  in  Analyst,  32  (1907),  No.  377,  p.  303;  Jour. 
Chcm.  Soc.  [London],  92  (1907),  No.  538,  II,  p.  651;  Ann.  Chim.  Analyt..  12 
(1907),  No.  9,  pp.  366,  367). — The  method  described  is  based  upon  Delepine's 
observations  that  formaldehyde  reacts  with  anuuonium  chlorid  to  form  hexa- 
methylene-tetramine,  and  that  if  the  formaldehyde  is  in  excess  all  of  the  acid 
of  the  ammonium  salt  is  liberated  and  may  be  titrated  with  standard  alkali 
(tenth-normal  sodium  hydroxid)  using  phenolphthalein  as  indicator. 

Methods  of  estimating  the  metabolism  of  nitrogen  in  subjects  in  health 
and  disease,  M.  and  H.  Labbe  (Coinpt.  Rend.  Soc.  Biol.  [Paris],  62  (1907), 
No.  16,  pp.  826-828). — From  a  series  of  determinations  by  the  Kjeldahl  method, 
the  Ilegnard  urea  method,  and  the  Morner  method  for  total  nitrogen  and  urea 
nitrogen,  the  conclusion  is  reached  that  the  first-mentioned  method  is  superior, 
as  the  others  give  too  low  results. 

The  determination  of  potash  by  the  platinum  chlorid  method,  H.  J.  F. 
DE  Vries  (Chcm.  Weelcbl.,  .',  (1907),  pp.  231-2Ji2:  abs.  in  Jour.  Chcm.  Soc.  [Lon- 
don], 92  (1907),  No.  536,  II,  p.  501/). — "  The  causes  of  error  in  the  estimation  of 
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potassium  by  the  platinum  chlorid  method  are  discussed,  and  the  author's  views 
as  to  the  best  means  of  avoiding  them  are  stated.  A  summary  of  worli  on  this 
subject  is  given." 

The  determination  of  potash  and  soda  in  feldspar,  G.  Dillner  {Jern- 
Koiitorets  Ann.,  62  (1907),  p.  I'/J :  ahs.  in  Chcm.  Ztg.,  31  (1907),  No.  5',.  Repert. 
No.  Ji9,  p.  324). — A  slightly  modified  Lawrence  Smith  method  is  described  and 
recommended. 

Contribution  to  the  determination  of  phosphoric  acid  volumetrically, 
W.  D.  Richardson  {Jour.  Amer.  Cliem.  Soc,  29  (1907),  Nu.  9,  pp.  131.'t,  1315).— 
In  view  of  the  inaccuracy  of  results  obtained  by  the  Pemberton  volumetric 
method  in  the  case  of  superphosphates,  the  author  undertook  some  investiga- 
tions which  indicated  that  the  error  in  this  case  was  due  to  the  presence  of 
sulphuric  acid.  He  therefore  proposes  a  method  in  which  the  sulpliuric  acid  is 
precipitated  as  barium  sulphate  before  the  phosphoric  acid  is  determined. 

The  determination  of  citric-acid  soluble  phosphoric  acid  in  Thomas  slag, 
P.  Wagner,  R.  Kunze,  and  W.  Si.mmermacher  (Landic.  I'ers.  .S7af.,  66  (1907), 
No.  Jt-5,  pp.  257-28.',;  abs.  in  Chem.  Ztg.,  31  (1907),  No.  58,  Repert.  No.  53,  p. 
351;  Jour.  Chem.  Soc.  [London],  92  (1907),  No.  537,  II,  p.  577).— This  article 
describes  and  discusses  5  methods  which  are  believed  to  give  reliable  results 
when  carried  out  strictly  according  to  the  directions  given  in  the  article.  These 
are  the  German  official  method  (separating  silica  by  evaporation  with  hydro- 
chloric acid),  the  Darmstadt  method  (separating  silica  by  heating  with  mag- 
nesium citrate  mixture),  the  Naumann  method,  the  molybdic  method,  and  the 
Lorenz  method. 

The  results  obtained  by  direct  precipitation  agree  with  those  obtained  by  the 
methods  named  only  when  the  slag  extract  gives  no.  or  only  slight,  reaction  by 
the  Kellner  test. 

Of  the  5  methods  the  molybdic  method  requires*"greatest  care.  Then  follows 
the  official  method  (with  se])aration  of  silicic  acid  by  means  of  hydrochloric 
acid),  Xauniann's  method,  Lorenz's  method,  and  the  Dai'uistadt  method. 

The  I>orenz  method  is  not  suited  to  routine  laboratory  work.  The  results 
are  accurate,  but  tlie  method  requires  much  attention  to  details.  The  unavoid- 
able nitric  acid  fumes  are  disagreeable  and  the  weighing  of  the  hygroscopic 
precipitate  must  be  done  with  care. 

Although  the  official  method  with  direct  precipitation  in  extracts  giving  no  re- 
action by  the  Kellner  test  yields  reliable  results,  it  is  recommended  that  in  all 
cases  silicic  acid  be  precipitated  by  beating  with  citrate  of  magnesia  mixture 
and  the  phosphoric  acid  precipitated  by  addition  of  ammonia  to  the  filtrate. 
This  method,  which  is  designated  the  Darmstadt  method,  is  as  follows : 

To  1(K)  cc.  of  the  citric-acid  extract  of  the  slag  in  a  200  cc.  flask  add  50  cc. 
of  a  citrate  of  magnesia  mixture  prepared  by  dissolving  2  kg.  of  citric  acid  and 
400  gm.  of  auuuonium  chlorid  in  2  liters  of  water,  adding  .5  liters  rf  20  per  cent 
annnonia,  cooling,  adding  7\oO  gm.  of  magnesia  chlorid,  and  making  the  volume 
to  10  liters  with  water.  Heat  gently,  for  about  15  minutes,  over  a  small  Buusen 
burner  flame,  until  the  silicic  acid  separates  out.  Swing  the  flask  a  few  times 
in  order  to  collect  the  silicic  acid  in  a  mass,  and  heat  over  a  strong  flame  to  the 
boiling  point.  Cool,  add  25  cc.  of  hydrochloric  acid  of  1.124  sp.  gr.,  and  allow 
to  stand  for  one-half  hour.  Swing  the  flask  twice  during  this  time.  Fill  the 
flask  with  water,  close  with  a  rubber  stopper,  and  shake  repeatedly  and  vigor- 
ously until  the  silicic  acid  floccules  ai-e  flnely  divided.  Filter,  and  to  100  cc.  of 
the  filtrate  (corresponding  to  0.5  gm.  substance)  add  50  cc.  of  10  per  cent  am- 
monia and  .stir  for  one-half  hour  in  a  Stutzer  apparatus. 

The  method  is  recommended  as  accurate  and  well  adapted  to  routine  lab- 
oratorj'  work. 
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Determination  of  nitric  acid  in  the  soil,  S.  Frankfurt  and  A.  Dushechkin 
i]'ii<-stiiik  Sahli.  Piomuinh.,  JD06,  Xo.  .'I'f,  ijp.  (jo^-660 ;  abs.  in  Zhur.  Opuitii. 
Af/roii.  \lii(s.s.  .lour.  Expt.  Landw.],  S  (1907),  No.  2,  />.  250;  Chem.  Ahs.,  1 
(1907),  \().  17,  I).  2285). — The  conchisious  of  the  authors  are  as  follows:  (1) 
The  hitherto  accepted  method  of  determining  nitric  acid  in  soils  by  digesting 
tile  soil  with  water  during  4S  Lours  gives  results  considerably  too  low;  (2)  two- 
hour  digestion  is  sufficieut  to  extract  the  nitric  acid  from  the  soil.  Longer  con- 
tact of  water  with  the  soil  renders  the  use  of  chloroform  or  other  similar  agent 
necessary. — p.  fireman. 
•  The  obtaining  of  the  soil  solution  in  unaltered  condition,  V.  Ischebekov 
(Zhur.  Oiniitit.  Ayntn.  [Nu-ss.  Jour.  Expt.  Landir.l,  S  (1907),  Xo.  2,  pp. 
I'i7-166). — The  method  proposed  consists  in  the  disi)lacement  of  the  aqueous 
soil  solution  by  another  liquid,  such  as  ethyl  or  methyl  alcohol.  The  soil  is 
placed  in  a  glass  tube  covered  at  the  bottom  with  closely  woven  linen  and  the 
alcohol  is  poured  over  it ;  after  some  time,  the  length  of  which  depends  on  the 
height  of  the  alcohol  column  and  the  degree  of  saturation  of  the  soil,  the  aque- 
ous solution  begins  to  flow  out  through  the  linen  Alter.  When  a  layer  of  half 
a  centimeter  of  alcohol  was  poured  on  a  saturated  soil  drops  of  liquid  began  at 
once  to  flow  through  the  linen.  With  a  layer  of  10  to  15  cm.  of  alcohol  there 
was  a  steady  flow  of  drops  of  the  a(pieous  solution.  A^'ith  a  soil  containing, 
for  example,  2-1  cc.  of  water,  about  23  cc.  of  clear  aqueous  solution  was  obtained 
before  the  outflowing  liquid  showed  any  turbidity  indicating  admixture  of 
alcohol.  The  aqueous  solution  was  perfectly  transparent,  without  any  traces 
of  turbidity  or  precipitate,  but  slightly  colored  yellow  by  the  humus  matter.  lu 
case  of  soils  with  varying  degrees  of  humidity,  and  esiiocially  with  sandy  soils, 
it  was  found  necessary  to  pack  the  soil  in  the  tube  in  order  to  prevent  the 
flowing  of  the  alcohol  through  free  passages. 

In  experiments  described  by  the  author  100-gram  samples  of  a  sandy  soil 
received,  respectively,  10  cc.  and  20  cc.  of  water  and  the  aqueous  solution  was 
displaced  by  alcohol.  The  hygroscopic  moistui'e  of  the  soil  was  0.41  per  cent; 
hence  there  was  in  one  sample  10.41  cc.  and  in  the  other  20.41  cc.  of  water. 
In  the  former  case  8  cc.  and  in  the  latter  16.5  cc.  of  aqueous  solution  was 
obtained.  Seven  cubic  centimeters  of  the  first  solution  and  10  cc.  of  the  second 
were  evaporated  and  the  residue  dried  at  105°  C.  The  residue  from  the  7  cc. 
was  0.02(>1  gm.,  indicating  0.0.388  gm.  of  dissolved  substances  in  the  100  gm.  of 
the  soil.  The  residue  from  the  10  cc.  was  0.0187  gm.,  indicating  0.0382  gm.  of 
dissolved  substances  in  100  gm.  of  soil.  Thus  the  addition  of  more  water  did 
not  perceptibly  increase  the  salt  content  of  the  solution. 

In  another  experiment  300  gm.  of  a  sandy  soil  received  53  cc.  of  water.  The 
outflowing  solution  was  collected  in  separate  portions.  I'ortion  1  contained 
15  cc,  portion  2,  20  cc,  and  portion  3,  17  cc,  the  last  portion  being  quite  turbid 
and  mixed  with  alcohol.  The  entire  first  portion  and  an  equal  amount  of  the 
second  were  evaporated  and  dried  at  105°  C.  There  were  obtained,  before 
ignition,  from  portion  1,  0.0411  gm.,  and  from  portion  2,  0.0425  gm.,  and  after 
ignition,  froui  portion  1,  0.0080  gm.,  and  from  portion  2,  O.OOS  gm.  In,  the  third 
portion  the  salt  content  was  greatly  reduced  by  alcohol. — p.  fireman. 

The  interaction  between  minerals  and  water  solutions  with  special  refer- 
ence to  geolog'ic  phenomena,  B.  C.  Sullivan  (U.  <S,'.  Geol.  Survri/  Bui.  312, 
pp.  ()9). — This  bulletin  reports  A-ork  undertaken  in  the  chemical  laboratory  of 
the  I'.  S.  Geological  Survey  "  in  an  attempt  to  apply  chemical  methods  to  the  in- 
vestigation of  geologic  jn'ocesses  and  especially  of  the  secondary  deposition  of 
ores,"  accompanied  by  an  outline  of  earlier  work  along  this  line  on  flltraticn  and 
diffusion  and  clieniical  reaction. 
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The  method  of  procedure  iu  the  experimental  work  was  in  general  as  follows: 
"  The  mineral,  finely  ground  in  an  agate  mortar,  was  left  several  days  at  room 
temperature,  with  occasional  shaking,  in  a  well-stoppered  flask  with  twice  its 
weight  of  the  solution.  Whether  contact  was  for  a  few  hours  or  a  few  months 
made  little  difference.  The  liquid  was  filtered  through  a  double  layer  of  filter 
paper  in  a  Gooch  crucible,  which,  except  in  the  case  of  pure-water  extracts,  re- 
tained the  finest  powders  and  gave  perfectly  clear  filtrates.  A  measured  quan- 
tity of  the  filtrate  was  subjected  to  analysis.  After  addition  of  acid,  silica  was 
removed  by  evajToration,  iron  and  aluminum  were  precipitated  with  ammonia, 
and  calcium  was  separated  with  ammonium  oxalate.  Ammonium  salts  were 
then  driven  off  by  heating,  and  magnesium  was  precipitated  and  washed  with 
barium  hydroxid  solution  and  weighed  as  the  sulphate.  The  barium  hydroxid 
contained  a  trace  (less  than  0.1  per  cent)  of  impurity,  chiefly  potassium  and 
sodium,  for  which  a  correction  was  applied  iu  the  one  or  two  cases  in  which  it 
was  of  significance.  In  the  filtrate  from  magnesium  hydroxid  barium  was  pre- 
cipitated with  ammonium  carbonate,  reprecipitated,  and  the  alkalis  in  the 
filtrate  were  weighed  as  chlorids  and  separated  in  the  usual  way.  Repeated 
tests  of  the  alkali  chlorids  for  magnesium  gave,  as  a  rule,  an  unweighable  trace 
at  most — rarely  a  few  tenths  of  a  milligram." 

The  determination  of  numic  acid  in  soils,  G.  H.  Coops  {Chem.  Weekbl. 
J,  (1907).  PI).  315-S21;  aljs.  in  .Jour.  Chcm.  Soc.  [London],  92  (1907),  No.  537, 
II,  p.  590). — The  method  employed  was  as  follows:  Boil  about  10  gm.  of  the  soil 
repeatedly  with  absolute  alcohol,  recovering  the  bulk  of  the  alcohol  by  dis- 
tillation and  restoring  the  original  volume  by  addition  of  water  (Freseuius's 
method).  Filter  off  the  solution  containing  the  soluble  humic  acids  from  the 
waxy  and  resinous  matters  and  titrate  with  tenth-normal  barium  hydroxid. 

"  The  precipitate  fox'med,  which  may  be  converted  into  barium  sulphate,  repre- 
sents those  humic  acids  which  form  insoluble  barium  compounds.  The  filtrate 
on  addition  of  sulphuric  acid  yields  a  further  quantity  of  barium  sulphate  rep- 
resenting soluble  barium  salts  of  humic  acids.  The  residue  from  the  alcoholic 
extraction  contains  other  humic  acids.  It  must  be  remarked,  however,  that 
humic  compounds  are  present,  which  under  the  influence  of  alkalis  gradually 
yield  additional  humic  acids." 

Heat  the  mass  with  addition  of  a  little  water  on  the  water-bath  for  half  an 
hour,  with  careful  addition  of  teuth-uormal  potassium  hydroxid  until  neutral. 
Filter  the  solution  and  wash  the  residue  a  few  times  (this  is  much  assisted  by 
centrifugal  action),  and  then  digest  with  an  equivalent  amount  of  tenth-normal 
sulphuric  acid,  uniting  the  two  extracts.  As  a  check,  mix  one-half  of  the  solu- 
tion with  a  saturated  solution  of  potassium  sulphate,  thus  precipitating  certain 
humic-  acids,  and  titrate  the  filtrate  with  tenth-normal  potassium  hydroxid. 
Shake  the  other  half  well  with  ether,  which  removes  any  colloidal  silica  as  an 
emulsion.  After  submitting  to  centrifugal  action  siphon  off  the  bottom  layer 
and  divide  it  into  three  portions.  Mix  one  of  these  with  a  saturated  solution 
of  potassium  sulphate,  and  titrate  the  filtrate  witt  tenth-normal  potassium 
hydroxid.  Titrate  the  second  portion  with  tenth-normal  barium  hydroxid.  Con- 
vert the  soluble  and  insoluble  barium  salts  formed  into  sulphate  and  weigh. 
Carefully  neutralize  the  last  portion  with  tenth-normal  potassium  hydroxid  and 
precipitate  with  ferrous  ammonium  sulphate,  collecting  and  weighing  the  pre- 
cipitate, which,  allowing  for  the  iron  oxid  contained  therein,  represents  gallic 
acid  derivatives.     Finally  calculate  all  results  on  air-dry  and  ash-free  soil. 

Extracting'  with  citric  acid  as  a  means  of  determining  the  fertility  of  soils, 
S.  Frankfurt  and  I.  Novikov  (Vi/rstnilc  ,sv//,-7i.  Proniids]!.,  1906,  Xos.  .'/6, 
pp.  721-726;  .',7,  pp.  758-765;  48,  pp.  801-808;  49,  pp.  838-81,6;  abs.  in  Zhiir. 
Opuitn.  Agron.   [Russ.  Jour.  E.vpt.  Landw.],  8   (1907),  No.  2,  pp.  2.',9,  250).— 
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The  authors  describe  numerous  investigations  which  lead  them  to  the  conclu- 
sion that  the  application  of  weak  acid  extractions  in  general  and  of  citric  acid 
extraction  in  particular  as  a  means  of  determining  the  fertility  of  soils  and 
of  their  responsiveness  to  fertilizers,  does  not  have  sufficient  basis. — p.  fireman. 

Determination  of  carbon  dioxid,  W.  II.  Waggaman  (Abs.  in  Science,  n,  so:, 
2C>  (1007).  Xo.  660,  p.  2'/-'/). — This  is  an  abstract  of  a  paper  read  before  the 
Toronto  meeting  of  the  American  Chemical  Society,  giving  an  account  of  a 
modification  of  an  a])paratus  previously  described  by  Cameron  and  Rreazeale 
and  of  results  obtained  with  it  on  a  number  of  organic  compounds  and  car- 
bonate minerals. 

The  determination  of  nitrogen  in  water  by  elementary  analysis,  M. 
RuBNEB  (Arch.  Hyg.,  62  {1901),  No.  1,  pp.  83-91).— As  a  result  of  tests  of  this 
method  the  author  proposes  as  a  substitute  for  it  a  colorimetric  modification 
of  the  K.ieldahl  method. 

A  rapid  method  for  the  determination  of  calcium  in  water,  and  its  sig- 
nificance in  connection  with  the  analysis  of  water  for  boiler  pui-poses,  F.  E. 
Hale  (Jour.  Amer.  Chem.  fioc,  29  (1907),  No.  7,  pp.  i 078-/ 08-5). —The  method 
proposed  is  an  adaptation  of  the  old  and  standard  method  based  upon  the  pre- 
(•!l)itation  of  the  calcium  as  oxalate,  the  decomposition  of  the  calcium  oxalate 
with  sulphuric  acid,  and  the  titration  of  the  liberated  oxalic  acid  with  potas- 
sium permanganate.  It  is  claimed  that  .the  modified  method  is  very  accui'ate 
and  gives  a  complete  analysis  in  30  minutes. 

"  The  method  is  admirably  suited  for  the  routine  analysis  of  large  numbers 
of  samjiles,  may  be  considered  accurate  to  2  parts  per  million,  is  applicable  to 
all  quantities  of  calcium  including  that  of  sea  water,  is  equally  accurate  with 
large  and  small  quantities  of  calcium,  furnishes,  in  eonibination  with  the  soap 
method,  a  rapid  method  of  determining  the  total  magnesium,  and  hence  is  ex- 
tremely valuable  in  the  rapid  analysis  of  mineral  and  boiler  waters." 

Determination  of  the  hardness  of  water,  P.  Nawiasky  and  S.  Korschux 
(.4 /•(■/(.  Hyg..  61  (1907).  No.  .',.  pp.  3-'fS-35-'f ;  ahs.  in  Jour.  Chem.  Soc.  ILon- 
don],  92  (1907),  No.  537,  II,  p.  579). — The  authors  recommend  and  describe 
Pfeiffer's  methods  for  temporary  and  total  hardness  and  Monhaupfs  method 
for  magnesia. 

The  determination  of  manganese  in  water,  I\.  S.  AVeston  (Jour.  Antcr. 
Chem.  Sac,  29  (1907),  No.  7,  pp.  1074-1078).— -The  author  describes  and  rec- 
ommends a  modification  of  Schneider's  method,  which  is  based  upon  the  fact 
that  in  the  presence  of  an  excess  of  nitric  acid  a  manganous  salt  is  oxidized 
to  permanganic  acid  by  bismuth  tetroxid. 

Swiss  food  book  (^ckweizcriftches  LehenHinittrlhuch.  Bern,  1906,  2.  rev.  ed., 
pt.  3,  pp.  IX+95;  rev.  in  Hyg.  Rundschau,  17  (1907),  No.  17,  pp.  1053-1055).— 
Official  methods  for  the  examination  of  meat  and  meat  products,  legumes  and 
products  made  from  them,  bread  and  other  flour  products,  spices,  coffee  and 
coffee  substitutes,  tea,  cocoa,  and  chocolate. 

Food  inspection  methods  of  analysis  (Jour.  Off.  Repuh.  Franc,  39  (1907), 
No.  193,  pp.  5032-503.'i). — Official  methods  are  given  for  the  examination  of 
cider,  perry,  flour,  and  meal,  for  the  detection  of  tin  in  cakes  and  molasses,  and 
for  the  detection  of  preservatives  and  artificial  sweetening  substances. 

Preserved  vegetables  containing  copper  and  its  estimation,  C.  Brebeck 
(Ztsrhr.  Untersuch.  Nahr.  u.  acnussmil,  13  (1907).  No.  9,  pp.  5 ',8-5 5 2). —In 
the  method  which  the  author  outlines  for  determining  copper  in  vegetables, 
the  material  is  incinerated,  evaporated  with  hydrochloric  acid,  treated  with 
ammonia,  and  the  copiier  precipitated  in  a  platinum  dish  by  inserting  a  strip 
of  pure  zinc.     He  states  that  metallic  coi)i»er  adhei"es  firmly  to  the  platinum. 
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The  water  found  in  the  cans  of  preserved  vegetables,  according  to  the 
author,  contains  no  copper,  even  when  large  amounts  are  found  in  the  vege- 
tables themselves,  and  the  same  is  true  of  the  vinegar  from  pickles  containing 
copper.    It  is  his  custom  to  disregard  such  liquid  in  determining  copper. 

The  guaiac  reaction  for  determining  the  quality  of  flour,  A.  Corsini  (Riv. 
I(j.  r  ^(inlt.  I'lih.  [Rome],  16  (1906),  No.  19;  ahs.  in  Hijfj.  ZentbL,  2  [1907),  No. 
22,  pp.  689,  690). — The  value  of  the  guaiac  reaction  for  judging  the  quality  of 
flour  is  insisted  upon  and  data  regarding  its  use  are  reported. 

Some  experiments  on  the  oxidation  of  flour  and  milk,  A.  Corsini  (.lrc/(. 
Farmacoh  Hper.  e  Scl.  Aff.,  6  {1901),  No.  6.  pp.  357-362). — This  work  covers 
much  the  same  ground  as  that  noted  above. 

The  behavior  of  wheat  and  rye  flour  to  methylene  blue  and  to  starch  paste, 
with  notes  on  the  formation  of  higher  alcohols,  F.  Schardinger  {C'rntbl. 
Bakt.  [etc.^,  2.  AM.,  18  (1907),  No.  24-25,  i)p.  7J,8-767,  fig.  i ) .—Differences  in 
behavior  of  the  two  sorts  of  flour  to  methylene  blue  and  to  starch  paste  at  a 
given  temperature  were  noted.  Notes  are  included  regarding  micro-organisms 
which  form  higher  alcohols  from  flour. 

A  source  of  error  in  the  use  of  petroleum  ether  for  fat  extraction,  ,T.  ^Iar- 
SHALL  (Aincr.  Jour.  Pharm.,  79  (1907),  No.  7,  pp.  315-317). — In  a  commercial 
petroleum  ether  derived  from  the  Pennsylvania  oil  field  the  writer  found  an 
appreciable  quantity  of  residue  after  distilling  and  evaporating,  which  makes 
it  "  evident  that  a  petroleum  ether  of  this  sort  is  not  adapted  for  use  in 
making  extractions."  Residue  was  also  obtained  from  commercial  ''ethyl  ether 
distilled  over  sodium." 

Experiments  on  the  Maumene  test  and  the  iodin  value  of  certain  oils. 
E.  RicHTER  (Ztschr.  Angew.  Chem.,  20  (1907),  No.  37,  pp.  1 605-16 Uf,  figs.  3, 
dgms.  .'i). — Different  forms  of  apparatus  for  use  in^carrying  on  the  Maumene 
test  are  described  and  results  of  studies  with  rape  seed,  poppy,  peanut,  and 
olive  oil  and  mixed  oils  are  reported. 

Report  on  the  work  of  the  agricultural  chemical  control  station  of  Saxony, 
1906,  H.  C.  MuLLER  (Ber.  Agr.  Chem.  KontroUstnt.  HtiUe,  1906,  pp.  //?).— A 
brief  account  is  given  of  the  i)ersonnel  of  the  station  and  the  very  extensive 
control  work  done  during  the  year,  which  included  the  examination  of  .3S.!)30 
samples  of  various  products,  including  8,075  samples  of  fertilizers.  2,214 
samples  of  feeding  stuffs,  22,776  samples  of  milk  and  dairy  products,  and 
4,877  samples  of  seed,  besides  various  other  miscellaneous  materials. 

Unification  of  tenns  used  in  reporting  analytical  results,  C.  (J.  Hopkins 
(Jour.  Amer.  Chem.  Soc,  29  (1907),  No.  9,  pp.  13 12-1 31  Jt;  abs.  in  Science,  n. 
ser.,  26  (1907),  No.  660,  p.  2'i9). — This  is  an  abstract  of  a  report  presented  at 
the  Toronto  meeting  of  the  American  Chemical  Society  embodying  the  recom- 
mendations which  had  already  been  made  to  the  associations  of  Official  Agri- 
cultural Chemists  and  of  American  Agricultural  Colleges  and  Experiment  Sta- 
tions (E.  S.  R.,  IS,  p.  415). 

A  new  shaking  device  for  the  chemical  laboratory,  J.  M.  Camp  (Jour. 
Amer.  Chem.  Soc,  29  (1907),  No.  8,  pp.  1210,  1211,  pi.  i).— The  apparatus 
described  "  consists  of  a  frame  supporting  a  vertical  shaft,  which  is  revolved 
by  a  six-inch  pulley  wheel.  The  -upjier  part  of  the  shaft  is  bent  slightly  from 
the  perpendicular.  Encircling  the  bent  portion  of  the  shaft  is  a  hub  which  in 
turn  supports  a  flat  disk  on  which  the  flasks  to  be  shaken  are  attached.  The 
hub  and  disk  are  prevented  from  turning,  when  the  shaft  is  revolved,  by 
suitable  teeth  on  the  under  side  of  the  hub  meshing  into  corresponding  teeth 
on  the  top  of  the  supiwrting  frame."  The  apparatus  gives  a  pitching  and 
tossing  motion  which  is  said  to  be  very  effective  for  the  purpose  intended. 
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Apparatus  for  use  in  determinations  of  the  fat  content  in  cream,  butter, 
margarin,  etc..  Wendler  (Milch  Ztg.,  36  (1907),  Xo.  35.  pp.  '/W,  'ill,  fi(/s..  6). — 
Tlie  author  describes  a  modiflcatiou  of  the  test  flasks  used  in  the  Gerber  buty- 
rometer,  whereby  "  a  quicker  and  more  convenient,  and,  therefore,  more  exact 
reading"  of  the  proportion  of  fat  in  the  sample  is  possible. 

METEOROLOGY— WATER. 

Monthly  Weather  Review  (Mo.  Weather  Rev.,  35  (1901),  'Nos.  7.  /*/).  303- 
33.',,  figs.  5,  charts  7;  8,  pp.  3^5-388,  figs.  2,  charts  6).— In  addition  to  the 
usual  reports  on  forecasts,  warnings,  weather  and  crop  conditions,  meteoro- 
logical tables  and  charts  for  the  months  of  July  and  August,  1907,  recent 
papers  bearing  on  meteorology,  recent  additions  to  the  Weather  Bureau  library, 
etc.,  these  numbers  contain  the  following  articles  and  notes: 

No.  7. — The  Fundamental  Interval  in  Meteorological  and  Climatological 
Studies,  especially  in  Charts  of  Isohyetal  Lines;  A  Possible  Case  of  Ball 
Lightning  (illus. ),  by  W.  H.  Alexander;  Studies  on  the  Phenomena  of  the 
Evaporation  of  Water  over  Lakes  and  Reservoirs,  by  F.  H.  Bigelow ;  Tornado 
at  Parlversburg,  W.  Va. ;  Australian  Climatology  (illus.)  ;  Electric  Spark  Pro- 
duced When  Ice  is  Formed;  The  Jamaican  Weather  Service  (illus.),  by  D.  T. 
Maring;  and  Interesting  Lunar  Corona,  by  C.  M.  Hammond. 

No.  S. — Influence  of  Temperature  and  Moisture  upon  the  Rate  of  Growth 
of  Tobacco  (illus.),  by  G.  N.  Coffey;  Studies  of  Frost  and  Ice  Crystals,  by  W. 
A.  Bentley ;  Cottier's  Resistance  of  Elastic  Fluids;  A  Summary  of  the  History 
of  the  Resistance  of  Elastic  Fluids  (illus.),  by  J.  G.  C.  Cottier ;  Local  Forecasting 
at  Escanaba,  by  W.  P.  Stewart ;  Lightning  Phenomena,  by  I.  Langmuir ;  Salton 
Sea  and  Local  Climate ;  Tornado  at  Maple  Plain^  Minn. ;  Hail  Shooting  in 
Italy ;  Influence  of  the  Glass  Cover  on  Actinometric  Thermometers,  by  L. 
Gorczynski,  trans,  by  R.  A.  Edwards;  Report  on  the  Great  Indian  Earthquake 
of  190.5,  by  C.  F.  Marvin;  and  The  New  Public  Weather  Service  of  Germany, 
by  P.  Polis,  trans,  by  G.  E.  Rausch. 

Meteorological  observations,  J.  E.  Ostkandek  and  T.  A.  Barr\'  (Massa- 
chusetts Sta.  Met.  Bills.  225,  226,  pp.  4  each). — Summaries  of  observations  at 
Amherst,  Mass.,  on  pressure,  temperature,  humidity,  precipitation,  wind,  sun- 
shine, cloudiness,  and  casual  phenomena  during  September  and  October,  1907. 
The  data  are  briefly  discussed  in  general  notes  on  the  weather  of  each  month. 

The  climate  and  soils  of  the  Panhandle  area  [of  West  Virginia],  G.  P. 
Grimsley,  T.  a.  Caine,  and  G.  W  Tailey,  Jr.  ( \V.  Va.  Geol.  Survey,  County 
Rpts.  1906,  pp.  308-366,  figs.  10,  map  1). — The  chapter  on  climate  summarizes 
the  meteorological  observations  made  at  Wheeling  since  1876,  at  Highland 
Springs  near  Wellsburg  since  1899,  and  at  New  Cumberland  since  1901. 

The  chapter  on  soils  is  a  report  of  a  survey  made  by  tlie  Bureau  of  Soils 
of  this  Department  and  publisheil  elsewhere  in  this  issue  (p.  417). 

Mt.  Rose  Weather  Observatory,  1905-1907,  J.  E.  Church,  Jr.  (Sierra 
Club  Bui.,  6  (1907),  No.  3,  pp.  177-185,  pis.  //).— This  is  an  illustrated  account 
of  this  observatory,  which  has  already  been  referred  to  (E.  S.  R.,  18,  p.  529.) 

Annual  report  of  the  director  of  the  [Philippine]  Weather  Bureau  for 
the  year  1904,  J.  Aloue  (Ann  Rpt.  Philippine  Weather  Bur.,  190'/,  pt.  3,  pp. 
562). — This  third  part  of  the  annual  report  of  the  director  of  the  Philip- 
pine Weather  Bureau  gives  detailed  tal)ular  summaries  of  meteorological 
observations  of  the  secondary  stations  in  the  l*hilip])ine  Islands  during  1904. 

Rainfall  conditions  of  South  America,  E.  L.  Voss  {Mitt.  Justus  Perthes' 
Geogr.  Anst.,  1907,  Enganzungsh.  157,  pp.  V-\-59,  charts  19,  dgm.  Z)-— The 
available  data  are  summarized  and  charted  with  reference  to  amount  and  daily, 
monthly,    seasonal,   yearly,    and   regional    distribution. 
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Work  of  the  central  meteorological  bureau  in  1906,  J.  J.  A.  Bouquet  de 
LA  Gri-e  (Bul.  Mens.  Off.  Renseig.  Afjr.  [Parish,  6  (1007),  Xo.  7,  pp.  827-832).— 
This  article  summarizes  the  work  of  the  bureau  during  the  year  on  clima- 
tology and  general  meteorology  throughout  France,  as  well  as  in  Algeria  and 
Tunis,  and  describes  briefly  the  improvements  in  equipment  of  various  local 
observatories,  the  functions  of  the  meteorological  commissions  of  the  differ- 
ent departments  of  France,  and  the  ])rogress  made  in  France  and  abroad 
in  the  investigation  of  the  cause  and  possible  prevention  of  hail. 

The  climate  of  Sao  Paulo,  J.  N.  Belfort  ue  Mattos  {Boh  Agr.  [»S'(7o  Paulo], 
8.  ser.,  1907,  No.  6,  pp.  260-26-'/). — This  is  a  brief  general  description  of  the 
main  climatic  features  of  the  region. 

Correlation  of  the  weather  and  crops.  R.  H.  Hooker  (Jour.  Roy.  f^tatis. 
8oc.,  70  (1907),  No.  1,  pp.  1-51). — In  amplification  and  extension  of  the  ideas 
advanced  by  W.  N.  Shaw  (E,  S.  R.,  18,  p.  713),  the  author  calculates  the 
correlation  coefficients  between  rainfall  and  temperature  of  various  periods 
and  the  yield  of  wheat,  barley,  oats,  peas,  beans,  potatoes,  turnips,  ruta-bagas, 
mangel-wurzels,  and  hay  in  a  selected  area,  consisting  of  the  counties  of 
Lincoln,  Huntingdon,  Cambridge,  Norfolk.  Suffolk,  Essex.  Bedford,  and  Hert- 
ford, England.  In  tracing  the  relation  between  rainfall  and  crop  yields 
he  assumes  that  the  maximum  coefficient  indicates  the  period  of  greatest 
Influence,  and  on  this  basis  discusses  in  detail  the  figures  obtained  for  each 
of  the  individual  crops. 

The  discussion  following  the  reading  of  this  paper  indicated  the  prevalence 
of  the  opinion  that  the  data  presented  were  suggestive  rather  than  conclusive, 
but  that  such  papers  as  this  and  those  by  Shaw  open  ui)  a  new  and  very 
promising  field  of  investigation. 

Precipitations,  their  income  and  outgo  in  relation  to  droughts,  INI.  Neru- 
CHEV  (Zap.  Imp.  Obshch.  Selsk.  Khoz.  Yuzli.  Ro.^ft.,  1906,  No.  4-6;  ahs.  in 
Zhur.  Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landic],  8  (1907),  No.  1,  pp.  119,  120).— 
The  author  attributes  the  droughts  in  Southern  Russia,  not  so  much  to 
deficiency  of  precipitation  as  to  excessive  loss  of  the  moisture,  mainly  through 
evaporation.  He  quotes  different  investigators,  from  which  it  appears  that 
in  Southern  Russia  the  evaporation  not  only  absorbs  the  entire  precipita- 
tion, but  considerably  exceeds  it.  If  •  this  is  the  case,  the  question  arises, 
from  what  source  does  the  plant  derive  its  water  supply?  To  this  Professor 
Klossovski  gives  the  following  answer :  The  losses  of  water  in  the  form 
of  evaporation  are  compensated  by  the  power,  not  only  of  the  soil,  but  also 
of  the  rock  species  to  condense  in  their  pores  considerable  quantities  of  water 
absorbed  from  the  atmosphere.  The  atmospheric  moisture  is  absorbed  by 
the  soil,  and  compensates  the  losses  by  evaporation.  This  being  the  case, 
it  would  seem  that  severe  droughts  in  Southern  Russia  are  due  to  the  unpro- 
ductive expenditure  of  the  soil  moisture  through  excessive  surface  run-off 
in  case  of  torrential  rains  and,  in  the  author's  opinion,  in  part  to  imperfect 
absorption  by  the  soil,  due  to  shallow  plowing. — p.  fireman. 

Deficient  humidity  of  the  atmosphere,  T.  A.  Starkey  and  H.  T.  Barnes 
(Proc.  and  Trans.  Roy.  8oc.  Canada,  2.  srr.,  12  (1906),  Sec.  Ill,  pp.  203-211).— 
The  injurious  effects  of  excessive  dryness  in  the  air  of  houses  and  means  of 
overcoming  such  unfavorable  conditions  are  described. 

International  catalogue  of  scientific  literature.  F — Meteorology  (Internat. 
Cat.  Sci.  Lit.,  5  (1907),  pp.  VIII  +  283).— This  is  the  fifth  annual  issue  of  this 
catalogue,  covei'ing  mainly  the  literature  of  190.5,  but  also  Including  some  refer- 
ences to  the  literatux'e  of  1001  to  1904  omitted  fi'om  previous  issues. 

Surface  water  supply  of  [different  regions  of  the  United  States],  1906 
(U.  ^'.  Ocul.  Survey,  Water-Supply  and  IrrUj.  Papers  Nos.  202,  pp.  77,  pis.  2, 
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f\gs.  2;  203,  pp.  IV  +  100,  pis.  .',,  figs.  2;  20J,,  pp.  V  +  110,  pis.  5,  figs.  2;  205,  pp. 
123,  pis.  3,  figs.  2;  206,  pp.  VI  +  08,  pis.  3,  figs.  2).— These  bulletius  contaiu 
reports  in  the  usual  form  ou  the  progress  of  stream  measurements  iu  the 
Hudson,  Passaic,  Raritan,  and  Delaware  River  drainages,  by  H.  K.  Barrows, 
N.  C.  Grover,  et  al. ;  Middle  Atlantic  States,  by  N.  C.  Grover  et  al. ;  Southern 
Atlajitic  and  Eastern  Gulf  States,  by  M.  R.  Hall  et  al. :  Ohio  and  Lower  East- 
ern Mississippi  River  drainages,  by  M.  R.  Hall,  N.  C.  Grover,  A.  H.  Horton, 
et  al. ;  and  Great  Lakes  and  St.  I^awrence  River  drainages,  by  H.  K.  Barrows, 
A.  H.  Horton,  et  al.  The  methods  employed  in  making  the  measurements  are 
briefly  explained. 

Fresh  water,  K'.  Knauthe  (Das  Siisstvasscr.  XcHdamm,  1907,  pp.  VII1  + 
663,  figs.  194). — In  this  volume  the  author  has  summarized  a  large  amount  of 
data  on  water  analysis,  the  relation  of  water  to  fish  culture,  flora  and  fauna  of 
fresh  water,  the  value  of  different  waters  as  food  for  marine  life,  and  water 
bacteria  and  ferments.  The  volume  as  a  whole  constitutes  a  handbook  on  fresh 
water  with  special  reference  to  its  utilization  for  fish  culture  and  related  topics. 
Author  and  subject  indexes  are  provided. 

The  use  of  ice  on  the  farm,  J.  A.  Ruddick  (Canada  Dcpl.  Agr.,  li ranch 
Dairy  and  Cold  Storage  Comr.  Bui.  20,  pp.  8,  fig.  1). — "This  bulletin  is  intended 
to  encourage  the  practice. of  providing  a  supply  of  ice  for  the  needs  of  the 
household  and  the  dairy,  and  to  furnish  information  to  those  who  may  not  have 
had  any  experience  in  the  storing  and  handling  of  ice." 

Water — a  hydrolog'ic  study,  E.  A.  Martel  (L'Eau — I'Jtiidr  Ilijdrologiquc. 
Paris.  1906,  pp.  87-200,  figs.  22). — This  is  one  part  of  a  general  treatise  on 
hygiene,  and  treats  the  subject  of  water  mainly  from  the  standpoint  of  pot- 
abilitj'.  Potable  water  is  defined  as  that  which  is  clear,  fresh,  pure  chemically 
and  bacteriologically,  and  may  be  drunk  with  pleasure  and  without  danger  to 
health. 

The  conditions  which  render  it  so  difficult,  if  not  practically  impossible,  to 
secure  water  supplies  measuring  up  to  this  high  standard,  and  the  best  means 
of  insuring  the  highest  possible  quality,  are  quite  fully  set  forth  in  the  various 
sections  of  the  article  dealing  with  the  circulation  of  subterranean  water  and 
the  sources  and  means  (sanitary  and  legal)  of  prevention  of  contamination  of 
water.     The  sanitation  and  water  supply  of  Paris  receives  special  attention. 

In  judging  of  the  quality  of  subterranean  waters  it  is  considered  of  prime 
importance  to  know  whether  they  are  drawn  from  smaller  interstices  or  from 
fissures  and  other  large  underground  channels.  The  nature  and  importance 
of  this  distinction  is  explained  at  some  length  with  numerous  illustrations  and 
examples,  and  the  author's  classification  of  subterranean  water  is  based  upon  it. 

A  detailed  description  of  the  qualities  constituting  a  good  water  is  given. 

The  principles  of  water  purifi.cation,  L.  M.  Wachter  (Proc.  Ann.  Conf. 
San  If.  Off.  N.  Y.,  6  (1906),  pp.  105-1 12)  .—The  principles  of  precipitation,  sedi- 
mentation, and  filtration  as  means  of  purifying  water  are  briefly  explained. 

Direct  and  indirect  methods  of  electrical  purification  of  water,  H.  Leff- 
mann  (Jour.  Franklin  Inst.,  16.'f  (1907),  No.  3,  pp.  205-216.  figs.  5). — A  few  of 
the  electrical  processes  proposed  for  the  removal  of  mineral  impurities  or  for 
destroying  micro-organisms  are  described. 

The  economical  purification  of  sewage  in  rural  districts,  T.  A.  Starkey 
(Brit.  Med.  Jour.,  1907,  No.  2-'f37,  pp.  671-673). — This  article  discusses  espe- 
cially the  disposal  of  sewage  by  decomposition  in  a  septic  tank  and  oxidation  iu 
a  fllter  bed  or  by  irrigation. 

The  nature  of  sewage  and  its  proper  disposal,  .T.  A.  Amyot  (Proc.  Ann. 
Conf.  Snnit.  Off.  N.  Y.,  6  (1906),  pp.  113-123).— ViwUmi^  sources  of  pollution  of 
streams  are  briefly  described,  and  sewage  disposal  by  means  of  broad  irrigation, 
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intermittent  sand  filtration,  contact  beds,  sprinkling  or  continuous  filters,  with 
preliminary  or  auxiliary  treatment  by  sedimentation,  septic  tanks,  and  aeration 
are   explained. 

SOILS— FERTILIZERS. 

The  moisture  equivalents  of  soils,  L.  J.  BKiotis  and  J.  W.  McLane  ( IJ.  H. 
Dept.  Agr.,  Bur.  Soils  Bid.  .'i-J.  pp.  23,  pi.  1.  fig.  I). — Moisture  equivalent  is 
defined  as  "  the  percentage  of  water  retained  by  a  soil,  when  the  moisture  con- 
tent is  reduced  by  means  of  a  constant  centrifugal  force  until  it  is  brought  into 
a  state  of  capillary  equilibrium  with  the  applied  force,"  i.  e.,  until  the  water 
held  in  the  larger  capillary  spaces  is  removed. 

The  centrifugal  machine  devised  for  the  work  is  described  and  the  results 
of  preliminary  studies  of  various  factors — duration  of  test,  initial  water  con- 
tent, speed,  etc. — upon  the  accuracy  of  the  determinations  are  reported. 

The  method  adojited  and  used  in  the  determination  of  the  moisture  equiva- 
lents of  over  100  samples  of  soils  is  essentially  as  follows :  "  The  soils  under 
investigation  are  first  thoroughly  moistened,  and  are  then  placed  in  the  per- 
forated cups  of  a  centrifugal  machine,  where  they  are  subjected  to  a  constant 
centrifugal  force  until  they  cease  to  lose  moisture.  The  percentage  of  water 
remaining  in  the  soil  is  then  determined." 

It  is  held  that  by.  this  means  it  is  possible  to  reduce  the  moisture  content  of 
a  soil  until  it  is  no  greater  than  the  moisture  content  of  the  soil  inider  favorable 
field  conditions,  and  thus  to  determine  the  retentive  power  of  different  soils  for 
moisture  when  acted  upon  by  the  same  definite  force,  comparable  in  magnitude 
with  the  pulling  force  to  which  the  soil  moisture  is  subjected  in  the  field. 
"  Furthermore,  this  method  of  comparing  tlie  relation  of  soils  to  moisture  avoids 
to  a  large  extent,  if  not  entirely,  the  errors  due  to  differences  in  i);iclcing,  since 
the  soils  are  packed  by  centrifugal  force,  which  acts"nipt)n  each  individual  parti- 
cle. This  is  further  safeguarded  l)y  the  high  sjteed  employed,  which  is  suffi- 
cient to  I'emove  the  moisture  from  any  large  capillary  spaces  that  may  possibly 
be  formed.  .  .  . 

"A  series  of  soils  which  have  thus  been  brought  into  equilibrium  with  the 
same  force  will  be  in  capillary  equilibrium  with  one  another  when  brought  into 
•contact,  and  no  capillary  movement  of  moisture  will  take  place  between  them. 
In  other  words,  the  moisture  ecjuivalents  of  a  series  of  soils  represent  the 
moisture  contents  which  tliose  soils  must  have  in  order  to  make  it  equally  ditti- 
cult  to  remove  a  very  small  additional  amount  of  moisture  from  any  of  the 
soils.  It  is  from  this  point  of  view  that  the  determination  of  the  moisture 
equivalent  becomes  of  special  importance  in  the  comparison  of  the  moisture 
contents  of  different  soils  under  growing  croi)S." 

The  moisture  equivalents  of  over  100  samples  f)f  type  soils,  using  a  centrifu- 
gal force  about  3,000  times  the  force  of  gravity,  were  found  to  vary  from  3.0 
per  cent  in  the  coarser  sandy  soils  t6  4G.5  per  cent  in  the  case  of  a  heavy  clay 
subsoil. 

When  "  these  observations  were  reduced  by  the  method  of  least  squares  to 
determine  the  influence  of  the  sand,  silt,  and  clay  groups,  and  of  the  organic 
matter,  upon  the  retention  of  moisture,  it  was  found  for  the  whole  series  that 
each  per  cent  of  clay  or  organic  matter  in  the  soil  corresponded  to  a  retention 
of  0.62  per  cent  of  moisture  when  the  soil  was  subjected  to  a  force  3,000  times 
that  of  gravity.  Each  per  cent  of  silt,  under  similar  conditions,  corresponded 
to  a  retention  of  0.13  per  cent  of  moisture,  and  the  coarser  grades  show  practi- 
cally no  retentive  action  against  this  force.  The  '  j^robable  error '  for  these 
coetficients  was  rather  high,  and  better  results  were  obtained  for  smaller  series 
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of  related  soils,  using  a  different  set  of  coefficients.  It  is  interesting  to  note 
that  the  organic  matter,  for  tlie  force  employed,  has  a  retentive  power  no  greater 
than  the  clay  group. 

'■  In  investigating  the  influence  of  the  speed  upon  tlie  moisture  equivalent  it 
was  found,  for  the  series  of  soils  examined,  that  between  certain  limits  the 
amount  of  moisture  set  free  when  the  pulling  force  is  increased  by  a  definite 
amount  is  the  same  for  the  different  soils.  In  other  words,  when  this  series  of 
moist  soils  is  in  equilibrium  with  a  given  force,  and  the  force  is  then  increased 
by  a  definite  amount,  the  amount  of  water  set  free  is  independent  of  the  initial 
water  content.  Within  these  limits,  then,  a  sandy  soil  and  a  heavy  soil  of  this 
series  part  with  equal  amounts  of  moisture." 

Soil  fertility,  ]M.  Whitney  {La  FertUite  dn  i^ol.  MontpclUcr,  J 907,  pp.  o2, 
figs.  2). — A  Fi-ench  translation  of  Farmers'  Bulletin  257  of  this  Department 
(B.  kS.  Pw.,  18,  p.  Ill)),  by  H.  Fabre,  of  the  National  School  of  Agriculture  of 
Montpellier. 

Field  operations  of  the  Bureau  of  Soils,  1905  (seventh,  report),  M.  Whit- 
ney ET  AL.  (U.  8.  Dcpt.  Agr.,  Field  Opvnitions  of  the  Barcnu  of  8oUs,  190.'). 
pp.  1089,  pis.  2,  figs.  Jf5,  maps  .'/7). — This  report  contains  a  general  review  of 
the  work  of  the  Bureau  of  Soils  during  1905,  by  the  Chief  of  the  Bureau,  to- 
gether with  detailed  accounts  of  the  following  surveys: 

Tompkins  county,  N.  Y.,  by  J.  A.  Bonsteel,  E.  O.  Fippin,  and  W.  T.  Carter, 
jr. ;  the  Binghamton  area,  N.  Y.,  by  E.  O.  Fippin  and  W.  T.  Carter,  jr. ;  Mont- 
gomery county,  Pa.,  by  H.  J.  Wilder,  A.  T.  Strahorn,  and  W.  J.  Geib ;  Chester 
county,  Pa.,  by  H.  J.  Wilder,  T.  A.  Caine,  W.  J.  Geib,  and  W.  T.  Carter,  jr. ; 
Upshur  county,  W.  Va.,  by  A.  M.  Grift'en  and  O.  L.  Ayrs;  Louisa  and  Hanover 
counties,  X{i.,  by  H.  H.  Bennett  and  W.  E.  JNIcIjendon ;  the  Yorktown  area,  Va., 
by  K.  T.  A.  Burke  and  A.  S.  Root;  Perquimans  and  Pasquotank  counties,  jV.  C, 
by  J.  E.  Laphani  and  W.  S.  Lyman  ;  Duplin  county,  N.  C,  by  A.  S.  Root  and  L.  A. 
Hurst ;  York  and  Cherokee  counties,  S.  C,  by  J.  A.  Drake  and  H.  L.  Belden ; 
Spalding  county,  Ga.,  by  J.  E.  Lapham,  W.  S.  Lyman,  and  C.  W.  Ely;  Leon 
county,  Fla.,  by  H.  J.  Wilder,  J.  A.  Drake,  G.  B.  Jones,  and  W.  J.  Geib ;  Lau- 
derdale county,  Ala.,  by  F.  E.  Bonsteel,  O.  L.  Ayrs,  T.  D.  Rice,  and  E.  P.  Carr ; 
Blount  county,  Ala.,  by  W.  G.  Smith  and  F.  N.  Meeker ;  ;Moutgomei-y  county, 
Ala.,  by  W.  B.  McLendon  and  C.  J.  Mann  ;  Dallas  county,  Ala.,  by  E.  P.  Carr, 
W.  E.  Hearu,  H.  H.  Bennett,  and  R.  T.  A.  Burke;  the  Crystalsprings  area, 
Miss.,  by  J.  L.  Burgess  and  W.  E.  Tharp;  Tangipahoa  parish.  La.,  by  A.  M. 
Griffen  and  T.  A.  Caine;  East  Baton  Rouge  parish,  La.,  by  C.  W.  Ely,  H.  W. 
Marean,  and  N.  P.  Neill ;  Houston  county,  Tex.,  by  W.  T.  Carter,  jr.,  and  A.  E. 
Kocher;  the  Waco  area,  Tex.,  by  A.  W.  Mangum  and  M.  E.  Carr;  Lee  county, 
Tex.,  by  J.  L.  Burgess  and  W.  S.  Lyman ;  Lavaca  county,  Tex.,  by  C.  N.  Mooney, 

F.  Bennett,  A.  T.  Strahorn,  and  H.  I^.  Belden ;  Henderson  county,  Tenn.,  by 
M.  E.  Carr  and  F.  Bennett;  Madison  county,  Ky.,  by  A.  M.  Griffen  and  O.  L. 
Ayrs;  McCracken  county,  Ky.,  by  T.  D.  Rice;  the  Cleveland  and  Westerville 
areas,  Ohio,  by  J.  E.  Lapham  and  C.  N.  Mooney ;  the  Oxford  area.  Mich.,  by 

G.  B.  Jones  and  M.  E.  Carr ;  Newton  and  Tippecanoe  counties,  Ind.,  by  N.  P. 
Neill  and  W.  E.  Tharp;  the  Carlton  area,  Minn.-Wis.,  by  W.  J.  Geib  and  G.  B, 
Jones;  Portage  county.  Wis.,  by  F.  N.  Meeker  and  R.  T.  A.  Burke;  Crawford 
and  Scotland  counties.  Mo.,  by  W.  E.  Hearu  and  C.  J.  Mann ;  Sarpy  county, 
Nebr.,  and  the  Carrington  area,  N.  Dak.,  by  A.  E.  Kocher  and  L.  A.  Hurst ; 
Brown  county,  Ivans.,  by  J.  L.  Burgess,  W.  E.  Tharp,  and  W.  S.  Lyman ;  the 
Grand  Junction  area,  Colo.,  by  J.  G.  Holmes  and  T.  D.  Rice;  the  Gallatin 
valley,  Mont.,  by  M.  H.  Lapham  and  C.  W\  Ely ;  the  Stockton  area,  Cal.,  by 
M.  H.  Lapham  and  W.  W.  Mackie;  and  Island  county  and  llie  Everett  area, 
Wash.,  by  E.  P.  Carr  and  A.  W.  Mangum. 
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During  the  calendar  year  1905,  21,289  sqiiare  miles,  or  13,624,960  acres,  were 
surveyed  aud  mapped  on  a  scale  of  1  in.  to  the  mile,  making  the  total  area 
surveyed  and  mapped  up  to  the  end  of  that  year  110,087  square  miles,  or 
70,455,680  acres.  The  average  cost  of  the  field  work  in  1905  was  $2.66  per 
square  mile. 

A  new  feature  of  the  soil  surveys  beginning  with  the  year  1905  "  consists  of 
the  presentation  of  the  results  of  tests  made  to  determine  the  manurial  re- 
quirements of  the  more  imporant  types.  In  these  cases  large  samitles  of  soils 
were  collected  and  sent  to  the  Bureau  for  testing  by  the  wire-basket  method. 
These  large  samples  were  subdivided  and  different  kinds  of  fertilizing  ma- 
terials, including  barnyard  manure,  chemical  fertilizers,  aud  green  crops,  were 
applied  to  various  quantities  and  in  different  combinations.  Upon  the  differ- 
ent samples  thus  treated  wheat  plants  were  grown  and  their  growth  compared 
with  that  of  similar  plants  grown  upon  untreated  check  samples.  The  soil 
survey  reports  give  the  results  of  these  determinations.  This  testing  of 
manurial  and  fertilizer  requirements  will  be  continued  on  all  the  principal 
types  and  classes  of  soils  in  the  region  where  the  use  of  fertilizers  or  manure 
is  connnon  or  is  l)eing  introduced.  In  this  way  the  soil  survey  reports  will 
not  only  deal  with  the  appropriate  selection  of  characteristic  soils  for  the  pro- 
duction of  different  farm  crops,  but  will  also  indicate  the  proper  proc-edure 
whereby  increased  yields  of  the  staple  crops  may  be  secured.  These  two  prob- 
lems, adaptation  of  soil  to  crop  and  the  maintenance  and  increase  of  crop 
yields,  constitute  the  great  agricultural  problems  of  the  country." 

Economic  geology  of  the  Independence  quadrangle,  Kansas,  F.  C. 
ScriRADKR  and  E.  IIaworth  ( f.  K.  (leal.  Siirrcii  Hid.  iUi;,  />/j.  I'l  +  M.  jihs.  G, 
figs.  3). — This  is  a  report  of  a  study  of  this  area  of  about  950  square  miles  in 
southeastern  Kansas,  adjacent  to  Indian  Territory,  giving  the  results  of  observa- 
tions on  the  geology  and  mineral  resources,  as  well  Its  of  incidental  studies  on 
soils,  agricultural  conditions,  water  supply,  etc. 

Agrogeological  studies,  P.  Treitz  (Jahreshcr.  K.  Ungar.  Geol.  Anst.,  1905, 
pp.  198-2^7). — A  series  of  studies  of  soils,  water,  economic  deposits,  geological 
relation,  and  agricultural  condition  of  various  areas  of  Hungary  is  reported. 

An  analytical  study  of  the  cultivated  soils  derived  from  the  schists  of 
Pont-de-Larn.  Tarn,  A.  Delage,  H.  Laoatu,  and  I..  Sicarp  (Aun.  IJroJr  Nat. 
Agr.  Montpellier,  n.  ser.,  6  (1901),  No.  //,  pp.  268-326;  7  (1907),  No.  5,  pp.  J,7-65 ; 
rev.  in  Bui.  Soc.  Nat.  Agr.  France,  67  (1907),  No.  3,  pp.  2.',8-259).— Thin  paper 
forms  a  part  of  a  series  of  memoirs  on  the  constitution  and  composition  of 
arable  soils,  already  referred  to  (E.  S.  R.,  17,  p.  841). 

Two  broad  general  conclusions  arrived  at  from  this  work  are  stated  as  fol- 
lows: (1)  No  observations  have  been  made  which  warrant  the  belief  that 
epigenic  processes  go  on  in  cultivated  soils.  All  observations  tend  to  show  that 
soils  are  the  simple  products  of  disaggregation  of  rocks.  (2)  All  chemical 
transformation  (dissociation  and  recombination)  to  which  soils  are  subject, 
follow  the  solution  of  the  mineral  constituents  in  different  solvents,  but  prin- 
cipally in  water,  which  takes  place  in  very  small  but  constant  proportion  and 
without  decomposition  of  the  mineral  constituents.  The  authors'  results  are 
discussed  in  the  light  of  similar  work  by  Cameron  and  Bell  (E.  S.  R.,  17,  ]>. 
742),  aud  various  practical  applications  of  them  in  their  bearing  on  cultivatitm, 
fertilizing,  etc.,  are  explained. 

A  study  of  the  sabak  of  Upper  Egypt,  R.  Roche  (Bui.  Assoc.  Cliim.  l^ucr. 
ct  Dixtni..  2-'i  (1907),  No.  11,  pp.  1533-1537). — Analyses  of  this  material,  which 
is  the  saline  debris  obtained  from  sites  of  ancient  villages,  are  rejiorted  and  its 
origin,  value,  and  methods  of  use  are  discussetl.    The  analyses  reported  show  it 
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to  contain  about  1  per  cent  of  potash,  0.65  per  cent  of  i)hosphoric  acid,  and  0.44 
per  cent  of  nitrojien  (O.IS  i)er  cent  in  form  of  nitric  nitroj^en). 

On  the  composition  of  the  ashes  and  lapilli  ejected  by  Vesuvius  during 
the  period  of  activity  in  April,  1906,  N.  Passerini  {Atti  R.  Accad.  Econ.  Af/r. 
(Icorp.  Fircnzc,  5.  scr.,  3  {I90(!).  Xo.  '/,  pp.  374~385). — Analyses  of  a  number  of 
different  samples  are  reported  and  discussed  with  reference  to  similar  studies 
of  otiier  investiiiators. 

Report  on  progress  in  geological  peat  and  moor  investigations  during 
1905  (Jahnshcr.  K.  Uiif/ar.  (hoi.  A)i>^t.,  1905.  pp.  2'f8-272.  pi.  /).— The  report 
deals  with  the  occurrence,  conijiosition,  etc.,  of  Hungarian  deposits. 

The  utilization  of  peat  land  on  the  Continent  {Jour.  Bd.  Agr.  [London]. 
I'l  (1907),  No.  3,  pp.  146-155). — Information  is  given  in  some  detail  regai-ding 
the  classification,  composition,  and  utilization  for  agricultural  and  industrial 
purposes  of  peat  lands,  compiled  largely  from  articles  in  various  German  jour- 
nals. 

Results  of  chemical  investigations  on  a  series  of  moor  soils  from  north- 
west Germany,  B.  Tacke  and  A.  Spiecker  (Ztsehr.  Forst  it.  Jagdw..  39  {1907), 
X<>.  '/.  pp.  2 13-229). — The  results  of  a  somewhat  detailed  chemical  study  of  a 
large  number  of  samples  of  moor  soils  are  reported. 

The  mineral  constituents  of  the  soil  solutions,  F.  K.  Cameron  and  J.  yi. 
Bell  {Arm.  Ecolc  Nat.  Agr.  MontpclUcr.  n.  scr.,  6  {1907),  Nos.  3,  pp.  182-21t0, 
figs.  3;  .'/,  pp.  2-^1-267,  fig.  1). — This  is  a  reprint  of  Bulletin  30  of  the  Bureau  of 
Soils  of  this  Department  (E.  S.  R.,  17,  p.  742). 

Studies  on  humus  formation,  II,  S.  Suzuki  {Bui.  Col.  Agr.,  Tokgo  Imp. 
Unir.,  7  (1907).  No.  3.  pp.  .'il9-Ji23). — A  continuation  of  previous  investigations 
(E.  S.  K.,  IS.  p.  14)  is  reported  in  which  it  was  found  that  ])rotein,  starch,  and 
p(>nto.sau,s,  but  not  fat  or  cellulose,  can  produce  the  black  matter  of  humus  and 
that  the  restriction  of  air  Is  very  essential  to  humus  formation.  An  examination 
of  2  samples  of  humus  showed  that  the  nitrogen  was  in  the  form  of  protein. 

Organic  nitrogen  in  Hawaiian  soils,  E.  C.  Shorey  {Hawaii  Sta.  Rpt.  1906, 
pp.  .17-59,  pi.  1). — This  article  states  briefly  the  present  status  of  the  nitrogen 
problem  as  related  to  agriculture,  calls  attention  to  the  high  content  of  nitrogen 
in  Hawaiian  soils,  reviews  our  present  knowledge  of  soil  nitrogen,  and  gives  a 
]>reliminary  report  on  studies  of  the  nitrogenous  compounds  in  Hawaiian  soils, 
including  solubility  of  the  nitrogeiious  compounds  in  various  solvents,  the  am- 
monia lu'oduced  on  distillation  with  various  basic  substances,  and  the  character 
of  the  decomposition  products  of  the  nitrogenous  matter  of  the  soil. 

By  extraction  of  a  soil  rich  in  nitrogen  (0.73  per  cent)  with  5-per  cent  caustic 
soda,  i)recipitating  with  nitric  acid,  removing  the  precipitate,  neutralizing  the 
filtrate  with  soda,  and  again  filtering,  there  was  obtained  a  neutral  filtrate  which 
on  concentratitm  to  small  bulk  yielded  a  small  amount  of  dark  flocculent,  appar- 
ently humin,  substance.  The  filtrate  from  this  on  precipitation  with  silver 
nitrate  or  lead  acetate  and  decomi)osition  of  the  precipitate  with  hydrogen  sul- 
pliid  gave  on  c<mcentration  a  small  amount  of  a  soluble  crystalline  substance 
which  was  subsequently  demonstrated  to  be  picolin  carboxylic  acid.  The  occur- 
rence of  this  substance  in  Hawaiian  soils  is  taken  to  indicate  the  presence  of 
pyridin  compounds,  which  may  exert  a  poisonous  effect  upon  plants  grown  on 
the  soils. 

Nitrifying  power  of  chernozem  soils,  influence  of  various  factors  on  it, 
and  quantity  of  nitrates  in  the  soil  at  different  seasons  of  the  year,  V.  Saz- 
anov  {Zhur.  Opuitn.  Agroii.  \Rusn.  .Jour.  E.rpt.  Lnndir.].  8  {1907),  No.  1,  pp. 
1-38). — Russian  chernozem  soils  respond  readily  to  application  of  superphos- 
phate, but  have  little  or  no  need  of  nitrogenous  fertilizers.     In  the  spring,  how- 
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ever,  thej-  do  not  coutaiu  euougli  nitrate  to  supply  tlie  wants  of  the  strongly 
growing  young  plants  and  a  niti-ate  fertilizer  is  badly  needed.  Later  the  nitri- 
fication in  the  soil  is  enough. 

The  author  studied  the  variation  of  the  nitrogen  content  of  the  soil  during  the 
period  of  vegetation  with  a  good  clayey  chernozem  soil  taken  from  a  sugar 
beet  field  on  which  during  the  experiments  no  jilants  were  raised  but  which  was 
cultivated  like  the  adjoining  area  under  beets.  The  results  show  that  the  nitrate 
nitrogen  content  of  the  surface  soil  in  the  spring  was  actually  very  small  (as  low 
as  1.9  mg.  per  kilogram  of  dry  soil).  In  the  course  of  the  summer  it  increased, 
reaching  in  July  and  August  a  maximum  of  41  mg. 

From  the  results  of  this  and  similar  experiments  the  author  draws  the  follow- 
ing general  conclusions  :  (1^  Timely,  rational  cultivation  of  the  soil  so  as  best  to 
preserve  the  humidity  greatly  furthers  the  accumulation  of  nitrates,  (2)  the 
nitrification  process  in  the  chernozem  soils  is  not  at  all  or  very  slightly  influenced 
by  manuring,  (3)  the  plowing  under  of  straw  holds  back  the  nitrification  process 
only  during  the  earlier  period,  (4)  plants  sowed  and  then  iilowed  under  for  green 
manuring,  including  leguminous  crops,  besides  making  the  soil  too  dry  during 
harvest  time,  strongly  impoverish  it  in  assimilable  nitrate  nitrogen.  Also, 
later  no  beneficial  influence  of  green  manuring  on  the  nitrification  process  has 
been  observed. — p.  fireman. 

Soil  bacteriological  investigations,  Maassen  and  Behn  {Mitt.  K.  Biol. 
Anst.  Land  u.  Forstic,  1001.  No.  .'/,  pp.  ^3-3S). — This  is  a  general  statement 
regarding  the  character  of  the  work  done  along  this  line  at  the  Biological  Insti- 
tute of  Berlin. 

On  the  bacteria  of  the  tubercles  of  various  leguminous  plants,  Maassen 
and  MtJLLER  {Mitt.  K.  Biol.  An.sf.  Land  u.  Forstic,  1907,  No.  J,,  pp.  Ji2-Ji-'i) .— 
Observations  are  recorded  which  show  an  increase  of  from  1,248,0CK)  to  S,960,00<) 
root    tubercle   bacteria    of    Trifoliiun    pratensc    in    f^  gm.    of    soil    in    4    days. 

Studies  of  the  character  of  the  tubercles  produced  on  roots  of  leguminous 
plants  are  referred  to  as  leading  to  the  conclusion  that  these  tubercles  are 
abnormal  growths  of  purely  pathological  nature.  Contrary  to  previous  ct)n- 
clusions,  the  authors  are  of  the  opinion,  in  the  light  of  their  recent  investiga- 
tions, that  the  root  tubercle  bacterium  is  botanically  identical  in  all  cases 
although  modified  somewhat  in  roots  of  different  plants. 

As  a  result  of  a  large  number  of  experiments  with  different  kinds  of  legumi- 
nous plants  the  authors  reach  the  conclusion  that:  (I)  The  oi-ganism  of  I'isuni 
sativum  will  inoculate  Vicia  faba,  V.  sativa,  V.  villosa.  Lens  csculcnta,  Lalhynts 
sativus,  L.  odaratus,  and  L.  silvcstris;  (2)  that  of  TrifoUum  incarnatum  will 
inoculate  T.  pratensc;  (3)  that  of  Medicago  sativa  will  inoculate  M.  lupulina 
and  Melilot us  officinalis;  and  (4)  that  of  Liipinitsliitciis  will  inoculate  L.angus- 
tifoUus  and  Ornithopns  sativus.  'Vhe  organisms  of  Ptiaseolus  vulgaris,  Soja 
Idspida,  and  Rohinia  pseudacacia  will  apparently  not  inoculate  any  other 
plants.  The  same  is  probably  true  of  the  organisms  of  Coronilla  varia,  Ono- 
hrychis  satnva,  Antliifllis  viilncruria,  Sarofhaninus  scopariiis,  Aniorpha  fniti- 
cosa,  Caragana  fruicscens,  and  Acacia  lophanta,  although  these  have  not  been 
so  fully  studied  as  the  others. 

The  bacteria  of  leguminous  plants,  L.  Lauvray  {Jour.  Agr.  Prat.,  n.  svr., 
12  {1906),  No.  JfJf,  pp.  549,  550). — A  brief  note  is  given  reviewing  practical  tests 
of  pure  cultures  of  these  organisms. 

The  action  of  carbon  bisulphid  on  the  bacteria  of  soils,  Maassen  and  Behn 
{Mitt.  K.  Biol.  Anst.  Land  u.  Forstw.,  1901,  No.  Jf,  pp.  3 8-Jf 2) .—The  results  of 
plat  and  pot  experiments  are  briefly  sunnnarized,  showing  a  great  reduction 
in  the  total  count  of  bacteria  immediately  following  treatment  with  cai'bon 
bisulphid  but  later  an  unusual  increase.    Streptothrix  organisms  were  decidedly 
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injured  by  the  treatment,  but  the  iteptoiiizini;  orjianisuis,  esitecinlly  the  BuHUiix 
inycoidrs  group,  were  less  affected.     Especially  resistant  were  all  sitore  forms. 

The  action  of  the  carbon  bisulphid  was  more  marked  in  the  pots  than  in  the 
field.  The  spore  count  was  1.8  to  3.8  per  cent  of  the  total  count  in  the  case  of 
the  field  soil  after  treatment,  but  77  per  cent  in  the  case  of  the  pot  soil.  The 
bactei'ial  flora  of  the  two  were  very  different  after  treatment. 

In  a  study  of  the  i-esistance  to  carbon  bisulphid  (1.7  parts  per  1,000  of  water) 
of  various  nonspore- forming  bacteria  in  pure  cultures,  it  was  found  that  the 
different  kinds  of  bacteria  showed  great  variation  in  resistance.  The  tubercle 
bacteria  of  peas,  BaciUus  ruber-purpnrcus,  B.  stutzcri.  Vibrio  hcrnlinensis,  and 
T'.  phospJioresccns  were  quickly  killed,  generally  within  24  hours.  On  tho 
other  hand,  the  tubercle  bacteria  of  Robinia,  Bacillus  prcepollcns,  B.  prodigi- 
osus,  B.  pyocyaneus.  Bacterium  coli  commune.  Micrococcus  urea:,  and  Proteun 
vulgaris  survived  the  treatment  for  as  much  as  4  hours.  The  staphylococci 
were  very  resistant,  surviving  the  treatment  for  as  much  as  48  hours.  Azoto- 
hactcr  chroococcum  in  pure  cultures  and  in  soil  extracts  was  killed  in  24  hours 
by  1.7  parts  of  carbon  bisnli)hid  per  1,000  of  water  at  20°  C.  In  moist  soils 
impregnated  with  the  fumes  of  carbon  bisu]i)hid  it  survived  48  hours.  The 
results  show  in  general  that  the  vegetable  forms  of  bacteria  are,  as  a  rule, 
destroyed  in  24  hours  by  carbon  bisulphid  of  the  strength  given. 

In  similar  studies  with  the  mixed  bacterial  flora  of  soils  the  effect  of  the  car- 
bon bisulphid  was  at  its  height  at  the  end  of  24  hours,  little  but  the  spore  forms 
remaining  at  the  end  of  this  period.  At  the  end  of  17  days,  however,  the  bac- 
terial count  was  nearly  the  same  as  before  treatment,  and  in  from  17  to  30 
days  there  was  an  increase. 

The  effect  of  desiccation  on  root  tubercle  bacteria,  F.  D.  Chestkr  (Dela- 
irarr  fita'.  Bui.  7'N.  pp.  15). — The  results  of  previous  investigations  bearing  upon 
the  effect  of  desiccation  upon  different  kinds  of  bacteria  are  stated  to  be  very 
variable  and  confusing.  The  results  of  the  author's  experiments  with  cultures 
of  Pseudomonas  radicicola  freshly  prepared  from- root  tubercles  and  dried  on 
cotton  or  in  dishes,  and  with  cultures  obtaiiied  from  the  Bureau  of  Plant 
Industry  of  this  Department  lead  to  the  following  conclusions : 
.  "(1)  P.  radicicola  has  little  power  to  withstand  drying,  and  its  preservation 
in  the  dry  state  on  cotton  is  inadvisable. 

"(2)  Fresh  cultures,  by  containing  a  larger  number  of  active  organisms,  are 
better  for  inoculating  cotton  thaii  old  cultures. 

"(3)  Cultures  drietl  on  cotton  and  exi)osed  to  atmospheric  influences  die  very 
rapidly,  the  great  majority  of  the  bacteria  perishing  during  and  up  to  the  point 
of  complete  desiccation,  a  few  more  resistant  individuals  surviving,  and  these 
only  for  a  very  limited  time. 

"(4)  With  the  use  of  fresh,  vigorous  cultures,  dried  quickly  on  cotton,  and 
kept  in  sealed  bottles,  P.  radicicola  will  survive  for  a  longer  time  with  certain 
strains  and  for  only  a  short  period  with  others:  but  even  this  method  of 
preparation,  which  offers  the  l)est  conditions  for  preservation,  is  uncertain. 

"(5)    /'.  radicicola  when  dried  in  thin  films  on  glass  perish  very  rapidly. 

"  (0)   The  latter  is  also  true  of  P.  radicicola  when  dried  on  seed." 

On  the  action  of  barnyard  manure,  J.  Stoklasa  {Zischr.  Landiv.  Vcrsuchsio. 
Ostcrr.,  10  (1907),  No.  //,  pp.  .'i.'i0-.',71 ;  FiUiling's  Landw.  Ztg.,  50  {W07),  No.  12, 
pp.  ',09-1,33;  al)s.  in  Chem.  Zenthl.,  1907,  I,  No.  2',,  p.  1702).— The  author  sum- 
marizes and  discusses  the  results  of  his  numerous  experiments  on  the  im- 
portance of  manure  as  a  means  of  increasing  the  bacteria  content  of  soils,  in 
increasing  the  activity  of  the  soil  bacteria,  and  on  the  influence  of  this  bacterial 
activity  on  the  plant  food  and  properties  of  soils. 
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He  concludes  that  the  most  beneficial  effect  on  the  bacterial  activity  of  the 
soil  is  brought  about  in  practice  by  frequent  small  applications  of  manure 
rather  than  by  large  applications  at  longer  intervals,  the  action  of  the  manure 
being  assisted  by  thorough  aeration  of  the  soil  by  cultivation,  drainage,  etc. 

On  the  action  of  barnyard  manure,  J.  Stoklasa  (lUtis.  Laiulw.  Ztg.,  27 
(1907),  ^^o.  .1,7,  pp.  425-ff27;  -',8,  pp.  J,33-.i36) .—Thin  is  an  abstract  of  a  paper 
presented  at  the  International  Congress  of  Agriculture  in  A'ienna,  and  presents 
in  a  popular  way  the  well-known  views  of  the  author  regarding  the  relation  of 
manuring  to  bacterial  activity  in  the  soil.     (See  p.  421.) 

The  world's  production  and  consumption  of  mineral  fertilizers,  L.  Gran- 
DEAU  (L'Agriculture  ct  les  Institutions  AgrlcoJes  du  Monde  au  Commencement 
du  XX<^  Siecle.  Paris,  1906,  Vol.  J,,  pp.  277-327,  figs.  2).— This  comprises  chap- 
ters 55  to  59  of  the  fourth  volume  of  the  author's  report  on  agriculture  and 
agricultural  institutions  of  the  world  at  the  beginning  of  the  twentieth  century, 
based  upon  the  Paris  Exj»osition  of  19(X).  The  subjects  discussed  are  the  origin 
of  mineral  fertilizers  and  the  increased  yield  due  to  their  use.  the  production 
and  use  of  Aarious  kinds  of  phosphatic,  potassic,  and  nitrogenous  fertilizers 
being  considered  in  detail. 

History  of  the  fertilizer  industry,  \V.  D.  Rhea  {Tradesman,  57  {1907), 
No.  10,  pp.  57.  5S). — This  is  a  brief  note  on  the  origin  and  present  status  of  the 
industry  in  general,  but  dealing  more  particularly  with  the  fertilizer  business  of 
Nashville,  Teun. 

The  total  fertilizer  production  of  the  United  States  is  placed  at  4,000,000 
tons  annually,  valued  at  over  $60,000,(K)0.  It  is  estimated  that  Nashville  has 
$3,000,000  invested  in  the  fertilizer  business. 

Phosphate  production  in  1906  {U.  K.  GcoJ.  Surrrii.  Press  Bui.  295,  folio). — 
This  is  ail  advance  notice  of  the  chapter  of  MineraJ  Resources  of  the  Ignited 
States  for  11X)G,  on  phosi)hate  production  in  the  I'nited  States. 

It  is  stated  that  *'  of  the  2,080,957  long  tons  of  phosphate  marketed  in  the 
United  States  in  1906  (valued  at  $8,579,437),  Florida  produced  1.304,505  long 
tons,  valued  at  $5,585,578;  the  Tennessee  production  was  547,677  long  tons, 
valued  at  $2,147,991  ;  and  South  Carolina's  production  amounted  to  223,675 
long  tons,  valued  at  $817,068.  Other  States,  including  Arkansas  and  Idaho, 
produced  5.100  tons,  valued  at  $28,800." 

The  demand  for  iihosphate  in  recent  years  has  grown  more  rapidly  than 
the  output,  resulting  in  a  rise  of  prices.  It  is  suggested  that  under  these 
conditions  of  growing  demand  and  higher  prices  it  is  not  improbable  that 
many  low-grade  deposits  which  it  has  hitherto  been  impracticable  to  utilize 
may  be  profitably  worked.  Reference  is  made  to  recently  discovered  deposits 
in  Tennessee,  T'tah,  Wyoming,  Idaho,  and  Arkansas. 

The  third  German  potash  congress,  Weiskopf  {ZtscJtr.  Angew.  Chem.,  20 
{1907),  No.  25,  pp.  1025-1062,  figs.  2). — This  is  an  account  of  the  proceedings 
of  a  meeting  of  chemists  and  others  Interested  in  the  potash  industry  at 
Hildesheim  May  4-5,  1907.  The  more  important  subjects  considered  were  a 
report  on  the  basis  for  a  scientific  development  of  the  North  German  potash 
deposits,  including  investigations  on  the  solubility  of  salt  mixtures  and  on  the 
formation  and  transformation  of  salts,  and  physical  and  mineralogical  inves- 
tigations: the  drainage  water  question  in  the  potash  industry;  and  the 
industrial  analysis  of  potash  salts. 

Problems  of  applied  chemistry,  G.  Lunge  {Chem.  News,  95  {1907),  Nos. 
2470,  pp.  151-153;  2f,71,  pp.  159-162;  21)72,  pp.  172-175).— Among  the  most 
important  problems  of  applied  chemistry  referred  to  in  this  article  is  the 
artificial  production  of  fertilizers,  more  particularly  the  production  of  nitroge- 
nous compounds  from  the  free  nitrogen  of  the  air.     The  relative  cost  and 
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efficieucy  and  the  future  possibilities  of  the  EYank  and  Caro  and  Birkeland 
and  Eyde  processes  of  preparinj?  nitrogenous  compounds  are  discussed.  At- 
tention is  also  called  to  the  progress  which  has  been  made  by  Frank,  Caro, 
and  Mond  in  utilizing  peat  for  the  production  of  power  and  of  ammonia,  as 
well  as  the  ai)plication  of  the  Mond  and  other  processes  for  the  recovery  of 
ammonia  from  the  gases  of  coke  ovens,  furnaces,  etc. 

The  synthetical  production  of  foods  and  feeding  stuffs  and  the  application  of 
chemistry  in  the  preparation  of  foods  from  new  sources  and  increasing  the 
production  from  old  sources  are  briefly  referred  to. 

The  fixation  of  nitrogen,  N.  Whitehouse  {Jnui:  8oc.  Chem.  Indus.,  26 
(1907),  No.  13,  pp.  7.38,  739). — A  study  of  various  methods  with  a  view  to 
working  out  a  practical  commercial  process  for  the  fixation  of  atmospheric 
nitrogen  as  ammonia  or  nitrate,  using  a  metallic  nitride  as  the  nitrogen 
carrier,  is  briefly  reported.    The  results  are  mainly  of  theoretical  interest. 

On  the  oxidation  of  nitrogen  by  the  action  of  silent  discharges  on  atmos- 
pheric air,  E.  Warburg  and  G.  Leithauser  {Sitzber.  K.  Preuss.  Akad.  Wiss., 
1907,  Xo.  11-13,  pp.  229-23.'f,  figs.  2). — The  investigations  here  reported  show 
that  the  product  of  the  oxidation  of  dry  atmospheric  air  by  silent  discbarges  is 
mainly  N-Os. 

On  the  formation  of  calcium  cyanamid  and  calcium  carbid,  E.  Rudolfi 
{ZtscJir.  Anorgan.  Chem.,  54  (1907),  No.  2,  pp.  170-184,  fig.  1;  ahs.  in  Chem.  Ztg. 
31  (1907),  No.  58,  Repert.  No.  53,  p.  351). — Studies  of  the  formation  of  calcium 
cyanamid  by  the  action  of  nitrogen  on  crude  carbid  with  and  without  addition 
of  other  substances  (calcium  chlorid,  fluorid,  iodid)  and  from  the  components 
lime,  charcoal,  and  nitrogen,  are  reported.  Incidentally  the  equilibrium  tem- 
peratures of  Rothmund  for  the  formation  of  calcium  carbid  out  of  lime  and 
chai'coal  were  investigated  and  found  too  low. 

The  formation  of  lime  nitrogen,  F.  Foerster  and  H.  Jacoby  {Ztschr.  Elek- 
trochcni..  13  (1907),  No.  12,  pp.  101-107;  abs.  in  Jour.  Soc.  Chem.  Indus.,  26 
(1907),  No.  S,  p.  423). — Studies  of  the  influence  of  temperature  and  of  adding 
calcium  chlorid  and  fluorid  are  reported. 

Contributions  to  the  study  of  calcium -phosphates,  H.  Bassett,  Jr.  (Ztschr. 
Anorgan.  Chem.,  53  (1907),  No.  1,  pp.  34-62). — Studies  of  the  hydrates  of  the 
calcium  hydro-orthophosphates  and  of  the  action  of  ammonia  gas  on  the  cal- 
cium hydro-orthophosphates  are  repoi'ted. 

Phosphates  and  superphosphates  in  relation  to  the  sulphur  industry,  L. 
TiRELLi  (Rass.  Min.,  26  (1907),  Nos.  7,  pp.  101-103;  8.  pp.  118-120;  abs.  in  Chem. 
Abs.,  1  (1907),  No.  12,  p.  1601). — Laboratory  experiments  are  reported  which 
indicate  that  it  is  not  practicable  to  use  the  sulphur  dioxid,  formed  in  the  proc- 
ess of  extracting  sulphur  from  minerals  by  partial  combustion,  in  the  manu- 
facture of  superphosphates. 

Fertilizers,  A.  Stittzer  (Diingerlehre.  Leipsic,  1907,  16.  rev.  ed.;  rev.  in 
Ztschr.  Landw.  Versuchsw.  Osterr.,  10  (1907),  No.  6,  p.  578). — This  is  the  six- 
teenth revised  edition  of  this  work. 

The  use  of  chemical  fertilize/s,  Minangoin  (Bui.  Soc.  Hort.  Tunisie,  6 
(1907),  Nos.  24,  pp.  20-26;  25,  pp.  81-87). — This  subject  is  discussed  mainly 
from-  the  standpoint  of  Tunisian  conditions. 

Results  of  field  experiments  with  fertilizers  in  Belgium,  Schreiber  (BuL 
A  (jr.  [Brussels],  23  (1907),  No.  7,  pp.  445-485). — The  results  of  3  years'  experi- 
ments with  various  crops  on  the  typical  soils  of  the  different  regions  of  the 
country  are  briefly  summarized. 

Culture  experiments  and  critical  studies  on  the  relative  efficiency  of 
nitrate  of  soda  and  sulphate  of  ammonia,  H.  StJCHXiNG  (Jour.  Landw.,  55 
2X707—08 3 
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(1907),  No.  1,  pp.  1-46;  ahs.  in  Chem.  A6s.,  1  (1907),  No.  13,  p.  1754;  Jour. 
Chem.  Soc.  [London],  92  (1907),  No.  538,  II,  p.  67/6).— The  author  reviews 
previous  investigations  upon  this  subject,  discusses  the  factors  affecting  the 
action  of  the  two  materials,  and  reports  pot  experiments  with  potatoes,  from 
which  he  draws  the  following  conclusions :  The  absolute  consumption  of  water 
by  potatoes  was  greater  in  case  of  ammonium  sulphate  than  in  case  of  nitrate 
of  soda.  The  absolute  water  consumption  was  higher,  and  the  relative  con- 
sumption considerably  lower  with  potash  fertilizers  than  without  them ;  that 
is,  the  w-ater  was  better  utilized  with  potash  fertilizers.  Ammonium  sulphate 
gave  better  yields  than  nitrate  of  soda.  Only  the  highest  yield  of  potatoes  with 
nitrate  nitrogen  equalled  the  effect  of  ammonia  nitrogen. 

The  assimilation  of  nitrogen  by  potatoes  was  the  same  in  case  of  nitrate 
nitrogen  (calcium  nitrate)  and  ammonium  sulphate.  Probably  the  sulphuric 
acid  set  free  by  the  assimilation  processes  influenced  the  utilization  of  nitrogen 
unfavorably  and  the  taking  up  of  potash  favorably.  The  sodium  residue  left 
in  the  soil,  when  present  in  small  amounts,  increased  the  nitrogen  assimilation, 
but  when  present  in  larger  amounts,  reduced  nitrogen  assimilation.  In  like 
manner  the  soda  reduced  the  assimilation  of  potash  by  plants.  This  action  is 
attributed  in  part  to  the  alkaline  nature  of  the  sodium  residue.  Uulils;e  other 
cultivated  plants  (beets,  barley,  and  carrots)  the  potato  was  not  favorably 
influenced  by  soda  directly.  The  two  varieties  of  potatoes  experimented  with, 
July  and  Silesia,  behaved  very  differently  toward  this  incidental  action  of  the 
nitrate  of  soda  and  sulphate  of  ammonia. 

Experiments  with  amrQonium.  sulphate,  Bachmann  (Fiiliriiig'.s  Lnndiv.  Ztg., 
56  (1907),  Xo.  15.  pp.  530-535). — In  continuation  of  previous  experiments  (E.  S. 
R.,  IS,  p.  725),  the  author  studied  the  effect  of  time  of  application  of  ammonium 
sulphate  and  the  comparative  effect  of  the  sulphate  and  other  nitrogenous  ferti- 
lizers on  rye,  oats,  barley,  kohl-rabi,  and  mangolds  on  different  kinds  of  soil. 

As  a  rule  early  application  in  the  spring  gave  better  results  than  later,  and 
one  application  than  fractional  applications.  The  sulphate  gave  better  results 
than  nitrate  of  soda  or  the  organic  nitrogen  of  manure. 

Field  experiments  with  nitrogen-lime  for  sugar  beets,  F.  Strohmer 
(Ostcn:  Uiigar.  Ztschr.  Zuckcrindus.  it.  Landic,  35  (1906),  pp.  663-675;  aba. 
in  Chem.  Zenthl.,  1907, 1,  No.  19,  p.  I.'f51;  Jour.  Chan.  Soc.  [London],  92  (1907), 
No.  538,  II,  pp.  6Ji6,  6V/7). — The  nitrogen  of  nitrogen-lime,  prepared  by  the  Pol- 
zenius  process,  is  in  the  same  form  as  in  lime  nitrogen.  In  the  experiments 
reported,  nitrogen-lime  gave  good  results  on  sugar  beets,  but  the  best  methods 
of  applying  it  remain  to  be  worked  out  and  the  economy  of  its  use  depends  upon 
its  cost?  which  has  not  yet  been  fixed  commercially. 

Previous  experiments  of  this  kind  have  been  noted  (E.  S.  R.,  18,  p.  19). 

Comparative  fertilizer  experiments  with  lime  nitrogen,  M.  Schmoeger 
(Mitt.  Dciit.  Landw.  Gesell,  22  (1907),  No.  10,  pp.  103-105).— Five  years'  com- 
parative tests  of  lime  nitrogen,  ammonium  sulphate,  and  nitrate  of  soda  on  oats 
and  potatoes  are  reported,  showing  uniformly  best  results  with  nitrate  of  soda, 
and  slightly  poorer  and  less  uniform  results  with  ammonium  sulphate.  Lime 
nitrogen  was  slightly  less  effective  than  ammonium  sulphate  but  very  similar 
to  it  in  action. 

Experiments  with  lime  nitrogen  and  nitrogen  lime,  H.  Immendorff  (Mitt. 
Dent.  Landw.  Gesell.,  22  (1907),  No.  9,  pp.  93-95;  Sachs.  Landw.  Ztschr.,  55 
(1907),  No.  l-'f,  pp.  317-319). — Experiments  with  wheat,  barley,  and  oats,  show 
that  these  fertilizers  gave  good  results  as  compared  with  nitrate  of  soda,  and 
indicate  that  they  may  be  used  with  advantage  by  farmers  under  suitable  con- 
ditions. 
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The  question  of  sulphate  of  iron,  C.  Guffroy  {Jour.  Agr.  Prat.,  n.  ser.,  13 
{rj07),  Xo.  2-j,  pp.  7S2-7S6). — Various  experiments  with  this  material  as  a 
fertilizer  on  soils  of  different  character  are  reviewed. 

lu  experiments  with  4  Graminetip  which  are  reported  the  sulphate  of  iron  was 
decidedly  beneficial  on  oats,  less  beneficial  in  case  of  rye,  without  action  on  rye 
grass,  and  harmful  to  wheat.  The  very  variable  results  which  have  been  ob- 
tained with  sulphate  of  iron  lead  to  the  conclusion  that  its  action  is  not  purely 
chemical,  but  that  it  may  influence  the  biological  processes  in  the  soil. 

Investigations  on  the  composition  and  fertilizing  value  of  Posen  sewage, 
Gerlach  {ilitt.  Dent.  Landw.  GescU.,  22  (1907),  Nos.  IS,  pp.  169-174;  19,  pp. 
177-180). — The  Posen  sewage  is  collected  in  tanks  and  is  therefore  more  con- 
centrated than  ordinary  city  sewage,  1  cubic  meter  of  it  containing  on  an 
average  5  kg.  of  total  nitrogen,  3  kg.  of  soluble  nitrogen,  1.25  kg.  of  phosphoric 
acid,  and  2.25  kg.  of  potash.  Experiments  with  rye  and  potatoes  showed  that 
in  all  cases  the  sewage  was  an  effective  fertilizer,  its  efficiency,  however,  de- 
pending largely  upon  the  previous  crop  and  the  weather. 

Experiments  on  the  fertilizing  action  of  olive  pomace  ashes,  D.  Vigiani 
(-1/^/  R.  Accdd.  EcoH.  Agr.  Gcorg.  Fircnzc,  5.  sen,  4  (1907).  Xo.  1,  pp.  66-70). — 
•  Analyses  of  this  material  are  reported  showing  from  11.19  to  25.02  per  cent  of 
potash,  10.88  to  19.56  per  cent  of  lime,  and  1.74  to  3.85  per  cent  of  phosphoric 
acid.  From  the  chemical  analyses  and  from  experiments  with  olives,  grapes, 
sweet  potatoes,  and  rape  the  author  concludes  that  the  ashes  constitute  an  ex- 
cellent fertilizer,  rich  in  potash  and  phosphoric  acid,  which  can  be  economically 
used  wherever  a  supply  is  available. 

The  action  of  the  lime  waste  of  sugar  factories  as  a  fertilizer,  Rupprecht 
(Dcut.  Land'W..  Presse,  34  (1907),  No.  62,  p.  503). — It  is  stated  that  this  mate- 
rial contains  on  an  average  1.2  per  cent  of  phosphoric  acid,  0.2  per  cent  of  pot- 
ash, and  23  per  cent  of  lime.  It  is  mainly  valuable  for  the  lime  it  contains  and 
gives  good  results  on  soils  in  need  of  this  substance  and  on  plants  specially 
benefited  by  liming,  such  as  most  leguminous  plants.  The  phosphoric  acid, 
though  small  in  amount,  is  quite  effective.  The  waste  is  considered  mos^t  effect- 
ive when  used  in  connection  with  manure. 

Fertilizer  analyses,  A.  J.  Fatten  {Michigan  8ta.  Bid.  :?.'/.S',  />/;.  16). — The 
results  of  inspection  of  145  brands  of  fertilizers  examined  during  the  season  of 
11)07  are  reported. 

Licensed  commercial  fertilizers,  1907,  F.  W.  Woll  and  G.  A.  Olson  (Wis- 
consin Sta.  Bui.  149,  pp.  3-19,  26-28). — Analyses  of  40  samples,  representing  22 
brands,  of  fertilizers  licensed  for  sale  in  Wisconsin  in  1907  are  reported,  with 
the  text  of  the  State  fertilizer  law ;  a  discussion  of  the  composition  and  valua- 
tion of  fertilizers ;  and  suggestions  as  to  the  purchase  and  use  of  fertilizers. 

AGRICULTURAL  BOTANY. 

The  assimilation  of  atmospheric  nitrogen  by  fungi,  Charlotte  Ternetz 
iJahrh.  M'iss.  Bot.  [Pringslicini],  .)//  (1907),  Xo.  3,  pp.  352-408,  figs.  2).— While 
making  a  study  of  the  turf-inhabiting  fungi,  the  author  isolated  s  species  liv- 
ing as  mycorrhiza  on  the  roots  of  various  conmion  ericads,  a  preliminary  ac- 
count of  which  has  already  been  noted  (E.  S.  R.,  16,  p.  541). 

In  the  present  paper  technical  descriptions  are  given  of  5  new  species,  Phoma 
radicis  oxycocci,  P.  radicis  andromedw,  P.  radicis  vaccinii,  P.  radicis  tetralicis, 
and  P.  radicis  cricce,  together  with  a  detailed  account  of  their  nitrogen  assimi- 
lating power.  All  of  the  si)eeies  seem  to  be  able  to  assimilate  atmospheric 
nitrogen  in  various  degrees,  the  most  active  being  P.  radicis  raccinii,  P.  radicis 
oxycocci,  and  P.  radicis  andromedw.     These  3  species  are  doubtless  of  great  eco- 
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uomic  importance,  as  for  each  gi-am  of  dextrose  consumed  they  fix  22,  18,  and 
]1  mg.  of  nitrogen,  respectively.  AsprrfiiUufi  iiifjcr  and  PcniciUiiitn  glauctim 
were  also  found  to  be  able  to  fix  free  nitrogen,  but  in  a  much  less  degree.  None 
of  the  fungi  investigated  were  found  to  require  combined  nitrogen  for  their 
development. 

The  role  of  lime  in  plants,  V.  Grafe  and  L.  von  Portheim  {^itzber.  K. 
Akad.  Wiss.  [Vicnna^.  Math.  Naturw.  Kl.,  115  (1906),  No.  6.  pp.  1003-1031, 
pis.  2). — Two  series  of  exi)eriments  were  made  with  beau  seedlings  in  Knop's 
solution  to  determine  tlie  role  of  lime  in  tlie  assimilation  and  metal)olism  of 
sugars,  starch,  etc.  The  seedlings  were  placed  in  cultures  with  and  without 
lime,  and  1  per  cent  each  of  levulose,  saccharose,  and  dextrose  added  to  different 
jars.  The  cultures  were  Ivept  under  observation  in  light  and  darkness  and 
their  growth  and  general  behavior  noted,  comparisons  being  made  with  seed- 
lings grown  in  the  normal  solution. 

The  development  of  hypocotyl  and  roots  was  best  in  the  series  grown  in 
normal  solution  to  which  1  per  cent  levulose  was  added.  Where  lime  was 
omitted  the  growth  was  less  in  every  series,  and  the  roots  were  distorted, 
brown,  and  insignificant. 

A  second  series  of  experiments  was  conducted  at  a  somewluit  lower  tempera- 
ture, but  the  results  were  quite  similar  to  those  obtained  before. 

The  authors  found  formaldehyde  present  in  the  green  plants  whether  grown 
with  or  without  lime,  but  further  experiments  are  said  to  be  necessary  to  de- 
termine whether  the  injurious  action  of  formaldehyde  is  inhibited  by  the 
presence  of  lime. 

Plants  containing  hydrocyanic  acid,  P.  Guerin  {Rev.  ^ri.  fPf/r/.s],  5.  ser.. 
S  (1907),  Nos.  3,  pp.  6o-7-'i;  '/,  pp.  106-110). — The  author  presents  a  review  of 
some  of  the  more  important  contributions  to  our  knowledge  regarding  tlie  occur- 
rence and  function  of  liydrocyanic  acid  in  plants.    ■• 

The  latent  life  of  seeds,  P.  Becquerel  (.1/(/(.  8ci.  Nat.  Bot..  9.  set:,  5  {1907), 
No.  Jf-5,  pp.  193-311). — The  results  of  a  i)rolonged  study  of  a  large  number  of 
species  of  seeds  are  given,  a  preliminary  account  of  some  of  the  experiments 
having  already  been  noted  (E.  S.  R.,  18,  p.  330). 

The  author  found  that  tlie  integument  of  some  seeds  after  a  certain  amount 
of  drying  became  impermeable,  so  that  the  seeds  exhibited  no  swelling  even 
after  a  lapse  of  two  years.  Tender  the  prolonged  action  of  water  or  water 
vapor  the  integument  of  most  seeds  becomes  permeable,  allowing  gases  to 
comply  with  tlie  usual  laws  of  dift"usion.  Alcohol,  ether,  chloroform,  and  acids 
had  no  effect  on  the  vitality  of  seeds  so  long  as  the  seed  coats  remained  im- 
permeable. When  subjected  to  the  extremely  low  tenii)eratures  of  liquid  air 
the  influence  of  this  medium  was  i)roportional  to  the  amount  of  water  in  the 
seeds.  Tests  of  old  seeds  showed  that  they  did  not  retain  their  vitality 
indefinitely. 

The  gaseous  exchange  in  seeds  kept  in  the  dark  for  a  month  or  two  was 
reduced  to  a  minimum.  On  the  contrai'y,  it  was  considerably  increased  in  seeds 
kept  in  the  light.  Tlie  permeability  of  the  seed  coats  and  the  proportion  of 
deliydration  of  the  seed  was  also  found  to  influence  it.  The  exchange  of  gases 
in  latent  seeds  is  said  to  be  due  to  simple  chemical  oxidation,  and  it  can  be 
entirely  suspended  for  a  time  without  destroying  the  germinative  power  of  the 
seed.     The  dehydration  of  the  seed  was  found  essential  to  prolonged  vitality. 

The  author  was  unable  to  determine  whether  anaerobic  life  in  seeds  is  due 
to  an  actual  suspension  of  the  power  of  assimilation  on  the  part  of  the  pro- 
toplasm or  whether  the  protoplasm  and  nucleus  of  the  cell  are  nourished  by 
the  reserve  material  and  the  phenomena  of  life  carried  on,  but  in  a  very  ^jreatly 
reduced  degree, 
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A  bibliosrraphy  of  more  than  KM)  refon'iu't's  to  the  litenitnrc  of  the  subject 
is  apiteiided. 

The  variations  in  the  intensity  of  respiration  and  of  dry  substance  of 
flowers  during  their  development,  A.  Maigk  (BiiL  Soc.  Hot.  P  raiicr,  53  (IDOG), 
pp.  XLVI-XLYIII). — The  results  of  experiments  with  21  species  of  plants  that 
bloomed  in  September  at  Foutainebleau  and  in  December  at  Algiers  are  given. 
In  every  case  four  lots  of  flowers  in  different  stages  of  development  were 
weighed  and  then  placed  in  flasks  containing  definite  amounts  of  air.  From 
time  to  time  tbe  air  was  sampled  and  the  amount  of  carbon  dioxid  determined. 
Knowing  the  dry  weight  per  gram  of  fresh  material  and  the  respiratory  quotient 
of  the  fresh  flowers,  the  proportion  between  the  respii-ation  and  dry  weight  was 
readily  calculated. 

It  was  found  that  for  the  flowers  of  most  plants  the  ratio  between  fresh  weight 
and  carbon  dioxid  liberated  decreased  regularly  as  the  flowers  grew  and  ex- 
lianded.  For  a  few  plants  the  intensity  of  respiration  was  greatest  in  the  ex- 
panded flowers.  The  same  conclusions  were  arrived  at  where  the  dry  weight 
was  considered.  The  respiration  of  the  individual  flower  almost  always  in- 
creased fi'om  the  youngest  stages  to  the  open  flower.  For  the  most  part  the  dry 
weight  per  gram  of  fresh  material  in  the  flower  decreased  with  the  increased 
development,  the  rate  varying  with  the  different  species. 

Heredity  and  Mendel's  law,  G.  B.  Davenport  {Proc.  Wash.  Acad.  ScL,  9 
(1907),  pp.  J79-1S1). — This  is  an  address  delivered  by  the  author  under  the 
auspices  of  the  Washington  Academy  of  Sciences  in  which  he  discusses  those 
changes  in  the  germ-plasm  due  to  combinations  of  two  dissimilar  sorts  and  the 
effect  of  such  combinations  on  the  stream  of  germ-plasm  that  issues  from  the 
union,  the  illush'ations  being  drawn  from  the  author's  experiments  with  fowls. 

Mendelism  and  other  methods  of  descent,  O.  F.  Cook  {Proc  Wash.  Acad. 
Sci.,  9  (1907),  pp.  189-240). — This  is  a  discussion  of  Mendelism  and  other  meth- 
ods of  descent,  the  paper  being  an  amplification  of  an  outline  presented  by  the 
author  before  the  Washington  Academy  of  Sciences  on  February  20,  1007. 

International  catalogue  of  scientifi.c  literature.  R — Bacteriology  {liitiT- 
nat.  Cat.  Sci.  Lit.,  5  {1907),  pp.  VIII+837). — The  present  volume  is  in  continu- 
ation of  the  series  previously  described  (E.  S.  R.,  14,  p.  1049)  and  is  intended  to 
cover  the  bacteriological  literature  of  1905  with  such  articles  appearing  in 
1901-1904  as  wore  omitted  in  previous  issues.  The  arrangement  is  by  authors 
and  subjects,  over  0,000  titles  being  given. 

There  are  a  number  of  titles  of  papers  that  would  hardly  be  looked  for  in 
this  publication,  and  the  inclusion  of  lists  of  Agaricaeeie,  Ustilaginaceie,  and 
titles  relating  to  diseases  of  plants  that  are  due  to  some  of  the  higher  fungi  can 
hardly  be  justified.  The  American  bacteriological  literature  is  almost  wholly 
neglected.  Only  about  50  titles  are  given  of  papers  published  in  this  country, 
and  most  of  those  are  from  2  or  3  sources  only.  The  work  of  this  Department 
and  of  the  State  experiment  stations  appears  to  have  been  neglected  entirely. 

FIELD  CROPS. 

The  breeding  of  agricultural  plants,  C.  Fruwirth  {Die  Ziichtnnf;  drr  Land- 
tmrtschaftlichrn  KuUurpflanzrn.  Berlin,  1907,  pp.  XV+.%W,  figs,  .^rt).— Pre- 
vious volumes  of  this  work  have  already  been  noted  (E.  S.  R.,  17,  p.  1055). 
This  volume,  the  fourth  of  the  series,  treats  of  the  breeding  of  wheat,  rye,  l)ar- 
ley,  oats,  and  sugar  beets.  In  its  preparation  E.  von  I'roskowetz,  E.  von 
Tschermak,  and  H.  Briem  were  associated  with  the  author  and  the  work  was  so 
divided  that  the  subject  of  blossoming  and  pollination  hi  cereals  and  the  sugar 
beet  are  discussed  by  Fruwirth,  correlations  in  the  cereals  by  von  Tschermak, 
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correlations  in  the  sugar  beet  by  von  Proskowetz,  the  technic  of  breeding  ce- 
reals with  the  exclusion  of  hybridization  by  Fruwii-th,  the  technic  in  breeding 
sugar  beets  by  Briem  and  von  Proskowetz,  and  the  hybridization  of  the  cereals 
and  the  sugar  beet  by  von  Tschermak.  The  volume  contains  a  number  of  bibli- 
cgraphies  relating  to  the  different  subjects  treated. 

Campbell's  soil  culture  manual,  H.  W.  Campbell  {Lincoln,  Nebr.,  1901,  pp. 
320,  pi.  1,  figs.  52). — This  book,  a  farmers'  guide  adapted  to  semiarid  regions, 
describes  the  different  implements  used  in  dry  farming,  discusses  the  value 
and  methods  of  soil  treatment  to  conserve  soil  moisture,  and  gives  directions  for 
growing  the  ordinary  farm  crops  under  semiarid  conditions  without  irrigation. 
Special  attention  is  given  to  corn,  wheat,  potatoes,  sugar  beets,  alfalfa,  and  tree 
culture. 

Proceeding's  of  the  trans-Missouri  dry  farming  congress  {Proc.  Trans- 
Missoiiri  Dry  Fanuiiiy  Cong..  lUOl.  pp.  2-'f8). — A  collection  of  the  different  papers 
jiresented  at  this  congress  held  at  Denver,  January  24-2G,  1907,  together  with 
the  discussions  on  different  phases  of  farming  in  the  semiarid  regions  without 
irrigation. 

Report  of  work  at  McNeill  branch,  experiment  station  for  1906,  E.  B. 
Ferris  (Mississippi  8ta.  Bui.  101,  pp.  1-Ji ;  11-20,  figs.  2). — General  statements 
with  reference  to  the  year's  work  at  the  station  are  given.  As  in  previous  years 
fertilizer  tests  were  made  with  a  number  of  crops. 

In  experiments  with  cotton,  in  which  as  a  rule  cotton-seed  meal,  acid  phos- 
phate, and  kaiiiit  were  applied  at  the  rate  of  100  lbs.  each  per  acre  in  different 
combinations,  the  best  yield,  1,060  lbs.  of  seed  cotton  per  acre,  was  secured  from 
the  use  of  acid  phosphate  and  cotton-seed  meal.  In  another  test  conducted  to 
determine  whether  the  addition  of  kainit  to  cotton-seed  meal  and  acid  phos- 
phate would  increase  the  yield,  the  use  of  acid  phosphate  and  cotton-seed  meal 
gave  1,540  lbs.,  while  the  application  containing  iTm)  lbs.  of  kainit  in  addition 
gave  only  1,48.5  lbs.  of  seed  cotton  per  acre.  The  effects  of  manure  left  by 
cattle  in  the  winter  of  1902-3  was  still  quite  perceptible  this  year.  The  yields 
of  different  varieties  of  cotton  compared  ranged  from  975  lbs.  to  1,385  lbs.  of 
seed  cotton  per  acre.  The  leading  sorts  and  their  yields  were  as  follows :  Cook 
Improved  1,385  lbs.,  Culpepper  1,300  lbs..  Cleveland  Big  Boll  1.2(55  lbs.,  Hunni- 
cutt  Big  Boll  1,260  lbs.,  Toole  Improved  1,245  lbs.,  Rogers  1,220  lbs.,  and 
Florodora  1,210  lbs. 

The  average  yields  of  corn  per  acre  in  the  fertilizer  tests  ranged  from  14.6  bu., 
on  the  plat  receiving  no  fertilizer,  to  28.6  bu.  on  the  plat  receiving  100  lbs. 
each  of  cotton-seed  meal,  acid  phosphate,  and  kainit.  The  lowest  yield  on  any 
fertilized  plat,  18.6  bu.,  was  secured  where  100  lbs.  of  kainit  was  applied  alone. 
The  plat  given  100  lbs.  acid  phosphate  alone  ranked  second  in  yield  with  28.3 
bu.  On  parked  land  receiving  100  lbs.  each  of  acid  phosphate  and  cotton-seed 
meal  36.5  bu.  was  secured,  and  only  33.3  bu.  when  in  addition  100  lbs.  of  kainit 
was  given.  The  leading  varieties  of  corn  and  their  yields  per  acre  were  as 
follows :  Cocke  Prolific  35.3  bu..  Eureka  35.1  bu.,  Mosby  Prolific  32.8  bu.,  and 
Early  Breadfield  32  Iiu. 

Oats  and  vetch,  sown  in  the  proportion  of  4  to  1  on  land  fertilized  with  a  light 
application  of  stable  manure  and  400  lbs.  per  acre  of  a  mixture  of  equal  parts  of 
acid  phosphate  and  cotton-seed  meal,  were  cut  on  April  30  and  produced  6,090 
lbs.  of  well  cured  hay  per  acre.  The  land  then  produced  a  crop  of  30  bu.  of 
Mosby  Prolific  corn  and  a  fair  crop  of  cowpeas  for  turning  under  in  the  fall. 
Brief  cultural  notes  on  different  forage  crops  are  given. 

The  best  average  yield  of  plant  cane,  39,050  lbs.  per  acre,  was  secured  where 
400  lbs.  of  cotton-seed  meal  and  200  lbs.  of  acid  phosphate  had  been  applied.  The 
check  plat  produced  31,245  lbs.     In  experiments  with  stubble  cane  a  mixture 
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coutaining  210  lbs.  each  of  cotton-seed  meal  and  acid  phosphate  and  90  lbs.  of 
kainit  was  taken  as  a  unit  application  and  gave  a  yield  per  acre  of  33,856  lbs. 
of  cane.  Where  the  acid  phosphate  was  donhled  41,530  lbs.  was  obtained,  and 
where  the  unit  application  was  doubled,  one-half  being  applied  on  May  16  and 
the  other  half  on  July  10,  41,984  lbs.  of  cane  was  secured.  Applying  double 
the  unit  application  on  May  16  gave  40,896  lbs.,  and  when  cotton-seed  meal  and 
acid  phosphate  were  normal  and  the  kainit  omitted  the  yield  was  33,920  lbs. 
Half  the  unit  application  gave  33,856  lbs.,  and  four  times  the  unit  application 
45,312  lbs.,  while  the  land  receiving  no  fertilizer  produced  31,744  lbs.  Land  on 
which  the  nitrogen  application  was  doubled  and  the,  phosphorus  and  potassium 
left  normal  gave  36,032  lbs. 

Land  receiving  no  fertilizer  yielded  13,550  lbs.  of  sweet  potatoes  per  acre,  and 
the  best  yield  on  fertilized  land,  15,910  lbs.,  was  secured  where  150  lbs.  each  of 
cotton-seed  meal,  acid  phosphate,  and  kainit  had  been  given. 

Three  tests  were  made  to  show  the  effect  of  fertilizers  on  cowpeas,  and  the  best 
yield,  consisting  of  1,330  lbs.  of  peas  in  the  hull  and  820  lbs.  of  hay  per  acre,  was 
secured  where  a  mixture  of  200  lbs.  each  of  acid  phosphate  and  kainit  was  ap- 
plied. The  use  of  fertilizers  apparently  affected  the  yield  of  peas  more  than 
the  yield  of  hay.  Some  of  the  leading  hay-producing  varieties  and  their  yields 
per  acre  were  as  follows :  Wonderful  4,200  lbs.,  Red  Ripper  3,504  lbs..  Iron  3,329 
lbs.,  and  Clay  3,043  lbs. 

The  results  of  an  experiment  in  which  the  I'otation  of  crops  and  the  use  of 
fertilizers  were  combined  showed  an  increase  of  17  per  cent  in  the  productive 
capacity  of  the  soil  after  3  years,  while  land  growing  cotton  continuously  showed 
a  reduction  in^its  productive  capacity  of  16  per  cent.  It  was  further  found  that 
the  use  of  fertilizers  is  necessaxy  on  this  soil  for  the  satisfactory  growth  of  cow- 
peas  in  the  rotation. 

Annual  report  of  the  Hawaii  Agricultural  Experiment  Station  for  1906 
[Field  crops],  J.  G.  Smith  {Haicaii  Sta.  Rpt.  1006,  pp.  10-15). — Potatoes 
grown  at  the  station  were  severe]}'  attacked  by  a  form  of  rot  which  very  much 
reduced  the  yield.  The  crop  secured  was  disposed  of  as  new  potatoes  at  5  cts. 
per  pound. 

The  yield  of  upland  varieties  of  cotton  tested  at  the  station  was  not  specially 
promising,  but  Peruvian  and  Sea  Island  cotton  were  for  the  most  part  good  in 
quality  and  gave  a  large  yield.  The  quality  of  the  Peruvian,  however,  varied 
widely,  and  this  is  considered  as  indicating  an  excellent  opportunity  for  im- 
provement by  selection. 

Experiments  have  been  inaugurated  with  tobacco  at  Hamakua.  The  tobaccos 
under  test  are  Sumatra,  Turkish,  Cuban,  and  various  seed-leaf  strains  from 
Connecticut,  Pennsylvania,  and  other  tobacco-producing  States.  The  experiment 
was  not  quite  complete  when  the  report  was  made,  but  the  results  are  regarded 
as  indicating  that  tobacco  of  good  burn,  texture,  flavor,  and  color  can  be  pro- 
duced on  a  commercial  scale  in  certain  districts  in  Hawaii. 

Through  the  cooperation  of  the  Bureau  of  Plant  Industry  of  this  Department 
150  varieties  of  rice  were  obtained  from  different  parts  of  the  world  for  com- 
parison with  local  varieties.  This  work  has  been  undertaken  with  a  view  to 
assist  in  the  restoration  of  rice  growing  to  its  former  important  position  in  the 
islands. 

[Report  on  field  crops],  G.  H.  True  (Nevada  Sta.  Rpt.  1<)06,  pp.  27-29).— 
Plowing  up,  leveling,  and  reseeding  old  alfalfa  ground  at  the  station  has  given 
good  results.  Three  acres  reseeded  in  1904,  which  in  previous  years  had  not 
yielded  over  1.5  tons  per  acre,  gave  a  total  yield  in  1905  of  7.9  tons. 

The  results  of  the  flooding  method  of  irrigating  wheat  and  oats  proved  more 
economical  than  those  of  the  furrow  method.     White  Australian  wheat  was 
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grown  in  this  test.  One-half  acre  of  this  variety  planted  in  the  fall  and  irri- 
gated but  once  in  the  spring  yielded  at  the  rate  of  2,3T6  lbs.  of  grain  per  acre. 
A  yield  of  2,763  lbs.  of  grain  was  produced  per  acre  foot  of  water. 

In  a  culture  test  with  root  crops  1  acre  of  the  long  red  mangel  produced 
15.8  tons. 

Results  of  cooperative  experiments  in  agriculture,  J.  Buchanan  {Ann. 
Rpt.  Ontario  Agr.  and  Expt.  Union,  28  {1906),  pp.  13-27). — Earlier  results  of 
this  work  have  been  previously  reported  (E.  S.  R.,  18,  p.  27). 

In  the  cooperative  experiments  of  190G  the  leading  varieties  of  grain  crops 
gave  the  following  average  yields  per  acre:  Siberian  oats,  104  tests,  51.18  bu. ; 
Mandscheuri  Six-rowed  barley,  57  tests,  37.95  bu. ;  Two-rowed  Canadian  bar- 
ley, 3  tests,  23.88  bu. ;  Guy  Mayle  Hulless  barley,  14  tests,  22.19  bu. ;  Wild 
Goose  spring  wheat,  23  tests,  24.19  bu. ;  Common  emmer,  11  tests,  39.4G  bu. ; 
Red  spelt  as  compared  with  emmer,  27.64  bu. ;  Japanese  buckwheat.  3  tests, 
27.78  bu. ;  Early  Britain  field  peas,  55  tests,  23.79  bu. ;  White  Wonder  field 
beans,  17  tests,  20.05  bu. :  Early  Yellow  soy  beans,  1  test,  16.33  bu. ;  Banatka 
winter  wheat,  17  tests,  30.01  bu. ;  Comptou  Early  corn,  16  tests,  60.16  bu.  The 
best  and  most  popular  mixture  of  grains  consisted  of  34  lbs.  of  Daubeney  oats 
and  48  lbs.  of  Mandscheuri  barley  per  acre,  which  produced  on  the  average  in 
12  tests  1,505  lbs.  of  grain  per  acre.  In  all  cases  except  two  the  varieties  here 
mentioned  ranked  first  in  popularity,  Mandscheuri  barley  and  Early  Britain 
field  peas  being  the  exception. 

The  leading  varieties  of  field  roots  and  fodder  crops  gave  the  following  yields 
per  acre :  Yellow  Leviathan  mangels,  7  tests,  42.66  tons ;  Giant  White  Feeding^ 
sugar  beets,  7  tests.  39.13  tons;  Sutton  Magnum  Bonum  swedes,  6  tests,  20.83 
tons;  Mastodon  White  Intermediate  carrots,  5  tests,  18.26  tons;  Buckbee  New 
Sugar  parsnips  as  compared  with  carrots,  14.19  tons;  Henderson  Eureka  fodder 
corn,  4  tests,  16.75  tons;  Japanese  Barnyard  millet,-^  tests,  12.03  tons;  Kafir 
corn,  1  test,  9.80  tons ;  Early  Minnesota  sugar  cane  as  compared  with  Kafir  corn, 
9.24  tons;  Dwarf  Bonanza  rape,  1  test,  25.48  tons.  In  3  tests  hairy  vetches, 
grass  peas,  and  common  vetches  gave  7.87,  7.31,  and  6.75  tons  per  acre,  respec- 
tively. Nearly  all  these  varieties  were  the  most  popular  with  the  experi- 
menters, excepting  Mastodon  White  Intermediate  carrot  and  Henderson  Eureka 
fodder  corn,  which  were  outranked  by  Bruce  Mammoth  Intermediate  carrot 
and  White  Cap  Yellow  Dent  fodder  corn,  respectively.  Grass  peas  and  common 
vetches  were  preferred  to  hairy  vetches.  Mangel  seed  sown  on  the  level  pro- 
duced a  yield  of  33.3  tons  of  roots  per  acre  as  compared  with  30.7  tons  where 
the  seed  was  sown  in  drills. 

Ringleader,  Golden  Bantam,  and  Mammoth  White  Cory  sweet  corn,  requiring 
70,  73,  and  74  days,  respectively,  to  mature  for  table  use,  were  grown  in  20  tests. 
In  comparative  value.  Ringleader  and  Mammoth  White  Cory  outranked  Golden 
Bantam,  which  stood  first  in  table  quality. 

In  the  fertilizer  experiments  conducted  in  the  previous  years  the  greatest 
average  yield  of  oats  for  5  years  in  74  tests  was  secured  by  the  use  of  the  com- 
plete fertilizer,  while  the  greatest  average  yield  of  mangels  for  5  years  in  41 
tests  was  obtained  where  nitrate  of  soda  was  applied.  The  total  yield  of  fodder 
corn  for  8  years  in  47  tests  was  the  same  from  the  use  of  nitrate  of  soda,  the 
complete  fertilizer,  and  of  muriate  of  potash.  l)ut  the  yield  of  husked  ears  was 
slightly  in  favor  of  the  complete  fertilizer.  The  highest  average  yield  of  swedes 
for  4  years  in  12  tests,  30.1  tons  per  acre,  was  secured  where  40.000  lbs.  of  cow 
manure  was  applied  per  acre. 

The  average  yields  of  3  late  varieties  of  potatoes,  Empire  State,  Dempsy 
Seedling,  and  American  Wonder,  grown  in  86  tests,  were,  respectively,  174.67, 
168.49,  and  165.80  bu.  per  acre.    Of  3  medium  varieties,  grown  in  70  tests.  Rose 
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of  the  North  ranked  first.  Burpee  PLxtra  Early  second,  and  Seedling  No.  230 
last.  Rose  of  the  North,  which  produced  104.30  bu.  per  acre,  also  ranked  first 
in  comparative  value.  The  leading  early  variety  was  Early  Dawn,  which 
ranked  first  in  yield  and  comparative  value  in  144  trials. 

[Notes  on  alfalfa  and  sugar  beets],  P.  K.  Blinn  {Colorado  Sta.  Bui.  121, 
pp.  1-6,  fltj.s.  .'/). — Brief  conunents  on  the  alfalfa  seed  nursery  established  in  1905, 
and  on  the  work  of  developing  a  disease-resistant  sugar  beet  are  presented. 
The  characteristics  of  a  number  of  Individual  alfalfa  plants  are  noted,  and  some 
of  the  points  observed  in  the  sugar-beet  work  are  summarized.  These  notes  are 
intended  as  a  report  of  progress. 

The  work  of  selecting  mother  beets  for  gi'owing  seed  has  pointed  out  the  wide 
variation  of  the  seed-producing  tendency  of  individuals  and  has  demonstrated 
that  the  seed  yield  can  be  materially  influenced.  It  was  found  that  a  large 
number  of  beets  wouJd  not  grow  a  seed  stock  and  that  uniform  seed  production 
depends  largely  upon  the  proper  soil  conditions  and  the  manner  of  setting  out 
the  beets.  Well-matured  beets  of  good  shape  and  size  are  selected,  the  leaves 
removed  without  injury  to  the  center  or  crown  buds,  layered  in  dry  soil  in  deep, 
narrow  ventilated  pits  protected  from  frost,  and  set  out  early  in  April  for  seed 
production. 

Alfalfa,  P.  G.  Holden  {Iowa  Sta.  Circ.  1,  pp.  })• — Popular  directions  for 
alfalfa  culture  are  given  and  the  advantages  and  disadvantages  of  the  crop  are 
pointed  out.  The  points  emphasized  are  "  the  manuring  of  the  ground  before 
plowing,  removing  the  small  grain  and  i)reparing  just  as  .soon  as  possible  after 
the  small  grain  hAs  been  harvested,  thorough  preparation  of  the  ground,  and 
sowing  not  later  than  August  10  to  20,  and  beginning  on  a  small  scale." 

Th.e  nitrogen  content  of  barley  in  its  relation  to  the  structure  of  the  meal 
in  the  kernel,  E.  Jalowetz  {Ahs.  in  Zentbl.  Agr.  Chem.,  36  {1907),  No.  .'/,  pp. 
229-232). — The  formalin  method  of  treatment  was  used  in  testing  the  relative 
mealiness  and  hardness  of  the  kernels. 

Barley  grains  were  soaked  for  30  minutes  in  commercial  formalin  at  the 
boiling  point  of  water.  After  this  treatment  they  were  washed  4  or  5  times  with 
cold  well  water  and  dried  between  filter  papers  for  the  purpose  of  removing  the 
formalin  solution.  As  grains  from  the  upper  half  of  the  head  are  known 
to  be  richer  in  nitrogen  than  those  from  the  lower  half,  samples  were  prepared 
to  determine  the  effect  of  this  treatment  on  the  grains  from  the  two  parts.  The 
dis.solutiou  of  the  lower  kernels  was  effected  more  readily  than  that  of  the 
grains  taken  from  the  upper  part.  The  action  of  the  formalin  was  best  observetl 
in  grains  containing  from  1.6  to  1.8  per  cent  of  nitrogen. 

On  account  of  their  higher  nitrogen  content  the  grains  from  the  upper  part 
of  the  head  differ  in  structure  from  those  produced  in  the  lower  portion  of  the 
spike,  this  difference  being  manifested  by  hardness  and  glassiness.  Attention 
is  called  to  the  fact  that  with  all*  grains  mealy,  or  nearly  so,  the  barley  is  low 
in  nitrogen,  while  if  the  kernels  are  glassy  and  hard  the  barley  is  high  in 
nitrogen  content.  If  a  sample  after  formalin  treatment  shows  both  mealy  and 
glassy  grains  it  is  evidence  that  the  barley  is  composed  of  some  kernels  low 
and  others  high  in  nitrogen.  An  analysis  showed  that  the  mealy  kernels  con- 
tained 1.10  per  cent  nitrogen,  half  glassy  kernels  1.159  per  cent,  and  glassy  ker- 
nels 1.70  per  cent. 

On  the  physiological  effects  of  an  excess  of  magnesia  upon  barley,  S. 
KuMAKiRA  {Bui.  Col.  Agr.  Tokyo  Imp.  Unir.,  7  {1907),  Xo.  3,  pp.  J,.',l,  -'lU).— 
Six  pots  holding  8  kg.  of  loamy  humus  soil,  containing  0.5  per  cent  CaO  and 
0.4  per  cent  MgO  soluble  in  10  per  cent  solution  of  hydrochloric  acid,  were 
fertilized  with  double  superphosphate,  sodium  nitrate,  ammonium  sulphate,  and 
potassium    sulphate.     Twenty-five   grains   of   barley   were   sown    in    each    pot 
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Nov.  28,  and  the  young  plants  a  month  later  reduced  to  15  of  equal  size  per  pot. 
Two  check  pots  received  no  further  addition,  2  received  10  gm.  of  crystallized 
magnesium  sulphate  in  high  dilution,  and  2  received  eaeli  50  gm.  of  the  same 
salt. 

It  was  found  that  an  excess  of  magnesia  over  lime  retarded  growth  and 
maturity  in  i)roportion  to  the  amount  of  magnesia  in  excess.  A  moderate  excess 
of  this  substance  did  not  diminish  the  number  of  shoots,  but  a  large  excess 
reduced  the  number  of  stalks  developed  by  the  plant.  It  was  also  shown  that 
large  quantities  of  magnesia  in  the  soil  diminished  the  strength  of  the  leaf 
sheath  and  of  the  stalks. 

Indian  com,  A.  M.  Ten  Eyck  and  V.  JNI.  Shoesmith  {Kansas  Sta.  Bui.  i//7, 
pp.  225-295,  figs.  26). — The  experiments  reported  have  as  a  rule  been  in 
progress  from  1903  to  190G,  inclusive.  Of  112  varieties  tested  during  this  time, 
Hildreth,  Kansas  Sunflower,  McAuley,  Forsythe  Favorite,  Golden  Row,  Ham- 
mett.  Learning.  U.  S.  P.  B.  Selection  No.  77,  Hogne  Yellow  Dent,  Sanders 
Improved,  White  Salamander,  Red  Cob  White  Dent,  White  Injun,  Legal  Tender, 
Warner,  Mammoth  Golden  Yellow,  Dyche,  INIeinhardt,  and  Hiawatha  Yellow 
Dent  were  superior  in  productiveness.  From  121  to  143  days,  with  an  average 
of  129  days,  were  required  to  mature  corn  in  1905.  Of  the  better  yielding 
varieties  grown  for  the  4  years,  IG  maturing  in  126  days  or  less  produced  on  an 
average  61.45  bu.  per  acre,  while  19  ripening  in  127  days  or  more  yielded  64.94 
bu.  per  acre. 

For  the  4  years  listing  early  in  the  spring  and  splitting  the  ridges  at  planting 
time  gave  an  average  increase  of  5.02  bu.  per  acre  over  giving  no  early  culti- 
vation. Early  listing  produced  better  results  and  also  conserved  more  water 
in  the  soil  than  early  disking.  Surface-planted  corn  yielded  on  an  average 
G.65  bu.  more  corn  and  469  lbs.  more  stover  per  acre  than  listed  corn.  The 
wet  seasons  favored  surface  planting  and  the  dry  Reasons  listing.  A  test  of 
different  methods  of  planting  in  1905  resulted  in  a  yield  per  acre  of  53.24  bu. 
for  surface  planting  with  the  disk  furrow-opener  attachment,  51.94  bu.  for 
ordinary  surface  planting,  and  48.33  bu.  for  listing. 

Soil  moisture  studies  in  this  connection  showed  without  exception  that  as 
compared  with  surface  planting  listing  favored  the  conservation  of  soil 
moisture  in  the  latter  part  of  the  season.  This  is  considered  as  due  possibly 
to  the  roots  lying  relatively  deeper  in  the  soil  and  allowing  for  somewhat  deeper 
cultivation,  but  also  to  the  fact  that  the  listed  corn  was  laid  by  with  level  culti- 
vation while  the  surface-planted  corn  was  slightly  hilled.  During  2  seasons 
the  largest  average  yields  were  secured  by  planting  May  26,  and  the  results 
in  general  apparently  favor  rather  late  planting  as  compared  with  early 
planting.  The  difference  in  results  from  various  methods  of  cultivating  corn 
was  not  sufficient  for  very  definite  conclusions.  It  appeared  that  the  exact 
method  of  cultivation,  whether  deep  or  shallow,  was  not  of  so  great  importance 
as  the  conditions  of  soil  or  season  as  related  to  the  proper  time  of  cultivation. 
The  soil  moisture  determinations  showed  no  marked  variation  on  the  several 
plats. 

In  the  comparative  fertilizer  tests  in  1906  the  largest  yield,  56.63  bu.  per  acre, 
was  secured  on  land  treated  with  barnyard  manure  at  the  rate  of  13  tons  per 
acre.  The  next  largest  yield,  40  bu.  per  acre,  was  obtained  on  the  plat  treated 
with  50  lbs.  of  nitrate  of  soda  applied  broadcast.  The  average  production  of 
the  unfertilized  land  was  33.21  bu.  per  acre. 

The  results  of  rotation  tests  for  4  years  were  as  follows:  Corn  after  potatoes, 
69.98  bu.  per  acre,  after  soy  beans,  67.55  bu.,  and  after  coi*n,  60.74  bu.,  while 
after  wheat,  barley,  oats,  and  emmer  the  yields  were  smaller  than  whei*e  corn 
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was  grown  after  corn,  but  the  lowest  yields  were  produced  after  Kafir  and  sor- 
ghum. In  value  of  total  products  in  4  years  the  rotation  of  corn  with  potatoes 
ranked  first  with  $43.47  per  acre;  corn  after  Kafir  corn,  second,  with  .$34.40  per 
acre;  corn  after  sorghum,  third,  with  .$31.15,  and  corn  continuously,  fourth, 
with  $31.07. 

A  summary  of  the  results  of  shrinkage  experiments  carried  on  for  3  seasons 
shows  a  loss  in  weight  of  3.26  per  cent  for  the  first  4  months  after  the  corn 
was  placed  in  the  crib,  5.16  per  cent  for  the  first  6  months,  6.80  per  cent  for  the 
first  8  months,  7.44  per  cent  for  the  first  10  months,  and  8.62  per  cent  for  the 
first  year.  The  average  shrinkage  of  yellow  corn  was  11.21  per  cent  in  12 
mouths,  of  white  corn  8.48  per  cent,  and  of  mixed  corn  or  samples  of  many  vari- 
eties only  6.18  per  cent.  It  is  considered  that  the  average  result  of  the  shrinkage 
trials  indicates  that  corn  cribbed  fairly  dry  and  in  good  condition  should  not 
shrink  over  5  per  cent  during  the  winter  months.  Attention  is  called  to  the 
fact,  however,  that  in  these  experiments  great  care  was  exercised  to  prevent 
loss  from  other  causes. 

The  corn-breeding, work  of  the  station  is  described.  It  was  found  that  in  some 
tests  there  was  a  difference  of  more  than  400  per  cent  in  the  yields  from  differ- 
ent ear  rows.  In  1906,  the  Silvermine  high-yielding-rows  seed  plat  yielded  32 
per  cent  more  corn  and  24.8  per  cent  more  first-grade  seed  ears  than  the  plat 
planted  with  first-grade  seed.  The  Hildreth  high-yielding-rows  seed  plat 
yielded  10..36  per  cent  more  corn  and  40  per  cent  more  first-grade  seed  ears  than 
the  plat  planted  with  first-grade  seed  of  this  variety.  It  is  pointed  out  that  the 
results  of  the  breeding  work  show  that  the  individuality  of  certain  ears  can  be 
utilized  in  the  improvement  of  a  particular  breed  or  variety.  The  breeding 
stock  of  Kansas  Sunflower  corn,  after  4  years  breeding  by  the  station,  traces 
back  to  2  original  mother  ears. 

Germination  tests  indicated  that  ears  of  corn  may  vary  gi'eatly  in  vitality, 
legardless  of  proper  selection  and  preservation,  and  that  it,  therefore,  is  very 
important  that  each  ear  of  seed  corn  be  subjected  to  a  germination  test  in  order 
to  remove  those  of  low  vitality. 

Protein  in  seed  corn,  C.  L.  Penny  {Delaware  tita.  Rpt.  190.!i-1906,  pp.  13- 
33). — Samples  of  seed  corn  were  analyzed  for  the  purpose  of  selective  propaga- 
tion. The  percentages  relate  to  the  air-dry  state  after  the  corn  had  been  kept 
over  winter  under  the  usual  conditions. 

For  59  crops  grown  in  4  different  years  the  average  of  protein  was  9.19  per 
cent,  while  the  average  for  50  crops  grown  from  local  seed  was  9.14  per  cent. 
With  the  exception  of  a  few  samples  of  shelled  corn  received  from  the  West, 
which  averaged  12.78  per  cent  protein,  the  highest  percentage  of  protein  was 
found  in  a  Delaware  crop,  this  being  11.22  per  cent  as  an  average  of  36  ears 
chosen  by  the  grower  for  physical  perfection  alone.  The  range  in  these  ears 
was  from  9.75  to  13  per  cent,  the  best  being  about  one-third  better  than  the 
poorest.  In  another  crop  the  range  was  from  6.25  to  12.69  per  cent,  the  one 
being  twice  as  rich  as  the  other.  The  smaller  kernels  at  the  end  of  the  ear 
were  found  to  contain  on  an  average  0.30  per  cent  less  protein  than  the  hirge 
and  full-formed  kernels.  The  results  of  the  different  crops  are  recorded  in 
tables. 

The  value  of  cotton  improvement  {Oklahoma  Bta.  Circ.  7,  pp.  .)). — A  popu- 
lar discussion  on  the  subject,  mainly  devoted  to  ways  and  methods  of  increasing 
the  yield  per  acre. 

Lupines  as  an  intercultural  crop  for  green  manuring  with  potatoes, 
HiLTNER  {Prakt.  Bl.  Pflanzcnhau  a.  Schiits.,  n.  ser.,  5  {1907),  Ao.  I>.  pp.  63-66, 
fig.  1). — This  article  describes  the  growing  of  yellow  lupines  between  the  rows 
of  i^otatoes  for  the  purpose  of  soil  improvement. 


434  EXPERIMENT  STATION  EECOED, 

Rice  culture,  J.  Roonackeb  and  A.  W.  Drost  {InsiJectic  Landh.  West-Indic. 
Bui.  S,  1)1).  So). — This  bulletiu  contains  a  description  of  rice  culture  in  Surinam. 
Statistics  of  the  industry  are  presented,  the  profits  of  rice  growing  given,  and 
the  methods  of  culture  discussed. 

On  the  continuous  application  of  manganous  chlorid  in  rice  culture,  II, 
K.  Aso  {BiiL  Col.  Ayr.  Tfjkt/o  Imp.  Univ.,  7  (1907),  No.  3,  pit.  Ji'i9-.'i5S),— 
Earlier  results  in  this  line  of  work  have  been  previously  reported  (E.  S.  R.,  16, 
p.   42). 

The  data  secured  showed  that  liming  increased  the  yield  by  1!)  per  cent.  The 
manure  and  fertilizer  application,  increased  by  33  per  cent,  gave  an  increase 
of  24.8  per  cent  in  total  yield.  On  the  manganese  plats  the  increase  was  rela- 
tively greatest  when  manuring  conditions  were  the  least  favorable,  the  increase 
in  total  yield  being  23.5  per  cent.  On  the  limed  plats  the  manganese  gave  an 
increase  of  only  4.4  per  cent,  iu  total  yield.  On  the  heavily  manured  plat  the 
manganese  exerted  no  influence  on  the  total  production,  but  there  was  relatively 
more  straw  produced  on  the  check  plat  than  on  the  manganese  plat.  In  the  dif- 
ferent years  the  increase  in  total  yield  through  the  action  of  manganese  has 
varied  from  zero  on  the  heavily  manured  plats  of  1000  to  41.8  per  cent  in  1903. 

The  growth  of  sugar  beet  in  the  midlands,  J.  Golding  and  H.  B.  Hutch- 
inson {Ahs.  in  Jour.  Soc.  Chem.  Indus.,  .iG  {1907),  No.  10,  pp.  512,  5i5).— The 
results  of  cooperative  experiments  with  sugar  beets,  which  are  here  tabulatetl 
and  discussed,  indicate  that  complete  commercial  fertilizers  while  they  maintain 
the  quality  also  tend  to  increase  the  total  yield  of  sugar  per  acre.  Of  the  4 
varieties  tested,  Kleinwanzleben  Original  gave  the  highest  yield  of  sugar. 
Stiff  to  medium  loam  soils  proved  most  suitable  to  the  crop,  while  bog  soil  was 
unsuitable.    The  best  distance  for  ])lantiiig  in  the  rows  was  12  to  10  in. 

The  progress  in  the  beet-sugar  industry  during  1906,  O.  Fallada  (Ostcrr. 
Chem.  Ztg.,  10  (1907),  No.  12,  pp.  161-16 'i). — This  article  summarizes  briefly  the 
results  of  cultural  and  other  agricultural  experiments  with  sugar  beets,  of 
chemical  studies  and  analytical  methods  of  investigation,  and  of  improvements 
in  factory  practices. 

Sugar-cane  experiments  in  the  Leeward  Islands,  F.  Watts  et  at,.  (Imp. 
Drpt.  Af/r.  West  Indies,  Hiigar-Canr  E.rpis.  Lcrirard  Ish,  1905-6,  pi.  1,  pp.  73). — 
Descriptions  of  the  varieties  of  sugar  cane  under  test,  together  with  the  results 
secured,  ai-e  given  in  tables.  The  experiments  which  have  been  in  progress  for 
several  years  are  conducted  on  8  estates  in  Antigua  and  8  iu  St.  Kitts.  The 
total  area  occupied  in  both  islands  is  06  acres. 

In  Antigua  the  results  with  plant  canes  show  that  B.150,  D.lOO,  Sealy  Seed- 
ling, B.208,  B.376,  Queensland  Creole,  and  B.303  stand  out  as  especially  worthy 
of  attention.  Some  of  these  canes  have  been  mentioned  in  previous  reports  and 
B.208  and  Sealy  Seedling  are  recommended  for  fairly  extensive  planting.  D.lOO, 
Sealy  Seedling,  and  B.ISO  have  also  given  best  results  as  rattoons,  the  first  cane 
possessing  the  rattooning  power  in  a  high  degree. 

In  St.  Kitts  B.254  heads  the  list  of  averages  with  8,072  lbs.  of  sucrose  per 
acre.  B.208,  Sealy  Seedling,  D.lOO,  and  D.llO  are  recommended  for  trial  by 
planters.  The  best  results  as  rattoons  were  secured  from  White  Transparent, 
D.05,  and  D.74. 

Winter  wheat  varieties,  J.  H.  Barron  (PennsyJvania  Sta.  Bui.  82,  pp.  19, 
flgs^  8), — The  results  of  these  experiments,  which  have  been  in  progress  for  a 
series  of  years,  indicate  that  there  is  no  relation  between  straw  yield  and  gi'ain 
yield  in  wheat,  that  no  single  variety  can  be  pointed  out  as  the  best,  and  that  no 
specific  date  for  sowing  wheat  can  be  given. 
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111  IDOG  liural  New  Yorker  No.  G  i)roduced  tlie  smallest  yield,  an  average  of 
28.91  bu.  per  acre,  and  Royal  lied  Clawsou  the  largest,  an  average  of  38.38  bu. 
per  acre.  The  average  yield  of  all  varieties  tested  was  83.25  bn.  per  acre,  the 
average  yield  of  the  smooth  varieties  33.08  bu.,  and  of  the  bearded  varieties  33.59 
bn.  per  acre.  The  averag«>  weight  of  all  varieties  was  60.75  lbs.  per  bushel,  of 
the  smooth  varieties  (iO.43  lbs.,  and  of  the  bearded  01.37  lbs.  The  average  yield 
of  straw  per  acre  for  each  variety  was  3,024  lbs. 

In  1907  Dawson  (xolden  Chaff  ranked  first  with  38.23  bu.  per  acre  and  ^lar- 
tin  Amber  last  with  20.20  bu.  The  average  yield  for  all  varieties  was  31.35  bu. 
The  smooth  varieties  gave  an  average  yield  of  32.19  bu.  per  acre  and  the 
bearded  29.68  bn.  The  average  weight  per  bushel  of  all  varieties  was  62.65  lbs. 
The  smooth  varieties  weighed  62.29  lbs.,  and  the  bearded  63.37  lbs.  to  the 
bushel.  The  average  yield  of  straw  for  each  variety  this  year  was  4,.342  lbs, 
per  acre. 

Judging  from  long  year  averages,  which  are  considered  best  for  determining 
variety  qualities,  Fulcaster,  China.  Koyal  Ked  Clawson,  Reliable,  and  Dawson 
Golden  Chaff  have  given  the  best  results  under  conditions  existing  on  the  sta- 
tion farm. 

The  effect  of  shade  during  ripening'  on  the  proximate  constituents  of  the 
wheat  kernel,  R.  W.  Thatcher  and  H.  R.  Watkins  {Jour.  Amer.  Chem.  Soc, 
29  {1901),  No.  5,  ;>/\  76'.}-767). — Analyses  of  wheat  from  shaded  and  unshaded 
plats  showed  that  neither  the  moisture  content  nor  the  ash  content  was  regu- 
larly affected.  In  5  out  of  6  cases  the  protein  content  of  the  shaded  grain  was 
higher.  The  starch  content  was  decreased  and  the  oil  or  ether  extract  slightly 
increased  by  shading,  though  this  increase  was  very  small. 

'-From  this  it  appears  that  significant  effects  upon  the  percentage  of  protein 
and  of  starch  in  the  kernels  wei'e  produced  by  shutting  off  the  direct  rays  of 
sunlight  from  the  plants  during  the  last  10  or  12  days  of  the  ripening  period. 
A  careful  study  of  the  figures  fails  to  reveal  any  exact  relation  between  the 
decreased  peix-eutage  of  starch  and  the  increased  proportion  of  nitrogenous 
bodies.  Hence  it  appears  that  the  increase  in  the  percentage  of  crude  protein 
is  not  due  simply  to  the  failure  of  the  plant  to  build  up  its  normal  amount  of 
starch,  but  to  some  disturbance  of  the  physiological  processes  caused  by  the 
absence  of  direct  sunlight." 

Dodder  in  relation  to  farm  seeds,  F.  H.  Hillman  ( U.  »S'.  Dcpt.  Agr.,  Farmers' 
Bid.  306,  pp.  21,  figs.  10). — This  bulletin  discusses  the  importance  of  dodder  as 
an  impurity  in  seeds,  describes  the  character  of  dodder  plants,  the  various  kinds 
of  dodder  and  the  kinds  of  seeds  infested  with  it,  ijoints  out  the  relation  of 
dodder  to  the  seed  trade,  and  gives  advice  for  buying  seed  and  directions  for 
cleaning  the  same. 

Descriptions  of  the  following  dodder  seeds  are  given:  Flax  dodder  {Cuscuta 
cpilimim),  clover  dodder  {('.  (i)itlnimiiin).  small-seeded  alfalfa  dodder  (C. 
plaiiiflont),  field  dodder  (('.  amiisis).  large-seeded  alfalfa  dodder  (C  inde- 
cora),  and  Chilean  dodder  {('.  rdccmosd  chUrami). 

HORTICULTURE. 

Fruits  and  vegetables,  E.  H.  Fkrius  {Mississippi  Sta.  Bui.  101,  pp.  .',~ll, 
fig.  1). — The  work  at  the  McNeill  substation  with  fruits  and  vegetables  was 
continued  along  the  lines  of  previous  years  (E.  S.  R.,  18,  p.  1127).  Data  are 
given  in  this  report  relative  to  the  use  of  various  combinations  of  fertilizers 
and  marketing  experiments  with  strawberries,  asparagus,  cabbage,  Irish  pota- 
toes, and  tomatoes, 
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With  strawberries,  200  lbs.  of  cotton-seed  meal,  200  lbs.  of  acid  phosphate, 
and  100  lbs.  of  kainit  were  used  as  the  unit  application  per  acre  as  in  the  previ- 
ous year.  With  this  formula  the  yield  of  berries  was  2,440  qts.  per  acre. 
When  the  cotton-seed  meal  and  kainit  were  reduced  one-half,  the  acid  phos- 
phate remaining  as  before,  the  yield  was  only  1,950  qts.  per  acre.  Other  com- 
binations gave  slight  variations.  The  check  plat  yielded  at  the  rate  of  2,205 
qts.  per  acre.  The  marketing  of  strawberries,  principally  at  near-by  cities,  con- 
tinues to  be  profitable.  There  were  sold  199.5  24-qt.  cases,  which  brought  the 
shippers  net  returns  of  $426.25. 

The  fertilizer  work  with  peaches  was  continued,  but  owing  to  the  late  spring 
freeze  no  satisfactory  results  were  obtained.  Owing  to  an  outbreak  of  the  San 
Jose  scale  all  the  trees  in  the  variety  orchard  and  in  a  commercial  orchard 
planted  to  Greensboro  peaches  have  been  dug  up  and  burned. 

In  the  test  with  asparagus,  nitrate  of  soda  was  used  in  the  place  of  cotton 
seed.  A  mixture  of  250  lbs.  of  cotton-seed  meal,  125  lbs.  of  nitrate  of  soda, 
405  lbs.  of  acid  phosphate,  and  170  lbs.  of  kainit  was  taken  as  the  unit  applica- 
tion per  acre,  and  this  formula  gave  a  calculated  yield  of  1,396  lbs.  of  market- 
able asparagus  per  acre.  When  this  formula  was  changed  by  either  cutting 
down  or  omitting-  any  of  the  ingredients,  as  well  as  when  the  unit  application 
was  doubled,  the  yield  per  acre  was  reduced.  The  check  plat  gave  952  lbs.  per 
acre.  It  is  thought  that  1  row  of  the  plat  where  the  unit  formula  was 
used  was  favorably  aifected  by  manure  applied  to  neighboring  rose  bushes. 
From  the  entire  acreage  devoted  to  this  crop,  49^  boxes  or  990  bunches  were 
sold,  netting  $93.35.     Chicago  proved  to  be  the  best  market. 

The  data  secured  with  cabbage  are  also  given,  but  the  yields  were  unsatis- 
factory owing  to  the  diseased  condition  of  the  plants,  and  the  crop  from  the 
fertilized  plats  proved  useless  for  market  purposes.  In  addition  to  the  plats 
included  in  the  fertilizer  test,  an  acre  of  land  fertilize  with  1,500  lbs.  of  de- 
composed cotton  seed  applied  in  the  drill  and  listed  upon,  together  with  a 
mixture  of  2  parts  of  acid  phosphate  and  1  part  of  cotton-seed  meal  applied 
at  the  rate  of  1,000  lbs.  per  acre  on  top  of  the  list  and  harrowed  in,  was  planted 
with  Jersey  Wakefield  cabbage  on  February  13.  The  plants  were  subsequently 
given  two  top  dressings  of  nitrate  of  soda  at  the  rate  of  50  lbs.  per  acre  each, 
and  a  fair  yield  of  first-class  heads  was  secured.  Sixty-four  crates  netted 
$119.80,  but  the  remaining  26  crates  netted  only  $4.05  as  they  reached  the 
market  in  poor  condition.  Some  work  was  done  in  the  fall  planting  of  cabbage. 
With  plants  set  out  September  28,  1905,  marketing  began  January  11,  $40 
worth  of  cabbage  being  sold  from  0.22  of  an  acre.  Cabbage  set  out  in  the  fall 
of  1906,  which  survived  the  unfavorable  planting  season,  made  some  good 
heads  ready  for  market  at  Christmas.  When  well  rooted  the  plants  seemed  to 
stand  the  lowest  winter  temperatures  without  injury,  and  when  planted  early 
in  December  it  is  stated  that  they  not  only  make  larger  yields  but  sell  for  much 
better  prices  than  when  planted  in  February.  The  soils  are  so  mellow  that 
young  cabbage  plants  have  been  successfully  covered  with  dirt  and  carried 
through  severe  cold  spells. 

In  the  work  with  beans  a  mixture  of  225  lbs.  of  cotton-seed  meal,  112  lbs.  of 
nitrate  of  soda,  456  lbs.  of  acid  phosphate,  and  200  lbs.  of  kainit  per  acre  gave 
a  calculated  yield  per  acre  of  1.30.6  bu.  of  beans  on  natural  or  unparked  soil, 
and  of  106.6  bu.  on  the  parked  area.  When  the  kainit  was  omitted  the  results 
were  124.8  bu.  on  the  natural  soil  and  118.7  bu.  on  the  parked  soil.  With  the 
exception  of  1  year,  beans  have  not  proven  a  profitable  shipping  crop. 

In  the  fertilizer  test  with  Irish  potatoes  all  yields  are  noted  as  too  poor 
and   irregular  to  be  worth  reporting.     In   a   variety  test.   Triumph   gave   per 
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acre  39.8  bu.  of  first  grade  and  3.5  bu.  of  second  grade,  Early  Rose  100.8  bu.  of 
lirst  grade  and  I'A  bu.  of  second  grade,  Bnrbank  iM't.S  bu.  of  first  grade  and  14.7 
bu.  of  second  grade,  Peerless  104.5  bu.  of  first  grade  and  14.6  bu.  of  second 
grade.  Triuuipb  potatoes  were  dug  on  May  2!)  and  the  three  other  varieties  on 
.June  11.  The  Irish  potato  has  not  proven  a  profitable  crop  thus  far,  since  the 
yield  nnder  the  best  conditions  is  only  from  75  to  100  bu.  per  acre  and  unless 
placed  on  an  early  market  the  margin  of  profit  is  small. 

Throe-quarters  of  an  acre  of  tomatoes  was  planted  principally  with  the  view 
of  determining  whether  or  not  the  crop  can  be  raised  snccessfully  by  spraying 
regularly  to  keep  down  black  rot.  Considerable  rot  was  developed  as  the 
season  advanced,  but  an  application  of  Bordeaux  mixture  checked  it  almost 
entirely.  One  hundred  and  seventy  4-basket  crates  netted  the  shippers  .$;»4.07. 
It  is  concluded  that  tomatoes  can  be  grown  successfully  in  that  region  when 
spraying  is  regularly  attended  to. 

Beets,  onions,  lettuce,  and  radishes  are  also  said  to  do  well  and  might  be 
profitable  if  marketed  properly  and  at  the  right  time.  On  October  6,  1905,  0.17 
of  an  acre  of  Egyptian  blood  turnip  beets  was  sown,  from  which  27  bu.  were 
sold  during  the  early  spring,  netting  the  shii)pers  $15.15. 

Beport  of  the  horticulturist,  C.  P.  Close  {Delaware  Sfa.  Rpts.  19Q'i-19l)6. 
pp.  'i0-'i8,  6S). — The  principal  lines  of  work  conducted  for  the  year  1906  consisted 
of  experiments  in  apple  breeding,  comparative  tests  of  spraying  materials,  fer- 
tilizers and  cover  crops,  dipping  nursery  stock  and  strawberry  plants  in  insecti- 
cides, and  the  pruning  of  Kiefifer  pears.  The  results  of  dust  and  liquid  spraying 
and  strong  and  weak  Bordeaux  on  apples  have  been  previously  published  (E.  S. 
R..  18,  p.  754). 

The  work  in  apple  breeding  is  being  carried  on  with  the  view  of  originating 
earlier  varieties  .than  those  now  existing,  especally  earlier  red  varieties.  Several 
crosses  were  made  between  the  well-known  early  sorts,  between  several  of  the 
winter  sorts,  and  of  some  of  the  winter  varieties  with  the  early  varieties.  The 
methods  of  procedure  are  outlined,  and  the  results  are  tal)u]ated.  Of  the  total 
number  of  crosses,  2,288,  only  188  set  fruit.  Out  of  871  blossoms  bagged  for  pure 
breeding  none  set  fruit.  The  crosses  in  which  early  varieties  were  used  as  fe- 
male parents  produced  1,129  good  plump  seeds.  Only  1  fruit  was  secured  out 
of  the  crosses  where  the  winter  varieties  were  used  as  female  parents.  This 
fruit  contained  5  mature  seeds.    The  seeds  secured  are  to  be  grown  to  fruiting. 

The  work  with  commerical  fertilizers  and  cover  crops  on  apiile  orchards  was 
continued  (E.  S.  R.,  18,  p.  1043),  but  the  author  states  that  practically  no  results 
of  a  reliable  nature  have  been  obtained,  as  the  cover  crops  have  been  too  light. 
Somewhat  similar  tests  have  been  conducted  in  a  peach  orchard,  but  owing  to 
uncontrollable  conditions  and  the  diseased  nature  of  the  orchard,  as  well  as  to 
make  room  for  apple  trees  in  the  same  orchard,  it  has  been  decided  to  discontinue 
the  test  and  remove  the  peach  trees. 

Dipping  experiments  with  nursery  stock  and  strawberries  are  noted  elsewhere 
in  this  issue.  A  brief  note  is  given  on  the  present  condition  of  the  Kieffer  pear 
trees  with  which  pruning  experiments  were  begun  in  1903  (E.  S.  R.,  is,  p.  1043). 
Although  the  trees  have  not  thus  far  produced  as  much  fruit  as  trees  of  the 
same  age  unpruned,  the  author  is  of  the  opinion  that  the  pruned  trees  will  soon 
outyield  the  others. 

Sum.inary  of  investigations  [Horticultural  crops],  J.  G.  Smith  {Hawaii 
Rta.  Rpt.  1906,  pp.  10-12,  14,  15,  17,  pis.  2). — A  summary  is  given  of  planting  op- 
erations and  cooperative  and  marketing  experiments  with  horticultural  crops. 

A  tropical  fruit  orchard,  including  the  mango,  avocado,  breadfruit,  cherimoyer, 
sapodilla,  wi,  custard  apple,  longau,  and  others,  has  been  planted,  together  with 
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a  uiirsery  of  citrus  stock  to  provide  material  for  budding  and  grafting,  and  a 
few  acres  of  coffee  and  rubber  trees.  Two  hundred  cuttings  of  vanilla  placed  in 
a  grove  of  Keawe  have  rooted  nicely  and  are  expected  to  bear  in  a  j^ear  or  more. 
An  extensive  cooperative  experiment  with  wine  grapes  is  being  conducted  on 
the  island  of  Maui,  iu  which  177  varieties  are  being  tested. 

lielative  to  coffee,  it  is  stated  that  the  chief  cause  of  failure  in  Hawaii  is  due 
to  economic  conditions,  as  there  are  no  difficulties  about  growing  the  crop. 
While  the  best  grades  have  always  been  in  demand  the  low  grades  can  not  be 
produced  in  competition  with  Brazil  and  similar  countries,  which  tends  to  force 
the  small  producer  out  of  business. 

The  cooperative  experiments  with  cacao  and  bananas  have  been  continued  on 
the  grounds  of  the  Hilo  boarding  school.  The  growth  of  the  cacao  during  the 
past  year  is  reported  as  unfavorable,  principally  due  to  an  unusual  drought  in 
a  region  which  usually  has  abundant  raui.  Bananas  planted  for  shade  have 
grown  well  and  some  varieties  have  fruited. 

Results  of  marketing  experiments  with  liorticultural  crops  have  been  i)re- 
viously  noted   (  E.  8.  R..  10,  p.  33.S). 

Report  of  the  horticulturist,  J.  E.  Higgins  {Hawaii  t>tn.  Rpt.  1906,  pp.  33- 
36). — Brief  notes  are  given  on  the  present  status  of  citrus  fruits  and  mangoes 
in  Hawaii,  together  with  some  data  on  the  distribution  of  Bluefields  banana, 
roselle  culture,  and  a  partial  list  of  plant  accessions  made  during  the  year  end- 
ing June  30,  1906. 

Several  varieties  of  lemons,  together  with  superior  limes  and  seedling  pomelos 
are  reported  as  growing  in  the  gai-dens  of  Honolulu  and  other  parts  of  Hawaii. 
An  orange  has  recently  been  noted  which  has  a  decided  tendency  toward  the 
navel  type  and  lacks  nothing  in  flavor.  It  is  believed  that  by  multiplying  some 
of  the  native  seedling  oranges  the  fruit  can  be  produced  almost  the  whole  year 
iu  most  localities.  A  bulletin  dealing  with  the  culturevtf  citrus  fruits  in  Hawaii 
was  published  in  the  early  part  of  the  year  and  previously  noted  (E.  S.  R.,  17, 
p.  767). 

As  has  been  previously  noted  in  a  bulletin  on  the  mango  in  Hawaii  (E.  S.  R., 
17,  p.  1155),  the  presence  of  the  mango  weevil  (Cryptorhynchus  tnangiferce)  is 
said  to  be  the  one  serious  hindrance  to  the  progress  of  the  industry.  A  plea 
is  made  for  more  stringent  measures  to  control  and  destroy  this  insect.  A  col- 
lection is  being  made  of  the  tinest  varieties  of  mango  trees  available,  and  these 
will  be  propagated  on  seedling  stock. 

Experiments  conducted  witli  the  roselle  show  the  plant  to  be  well  adapted  to 
local  conditions.  The  yield  of  fruit  per  acre  under  average  conditions  is  given 
as  from  6,0(X)  to  7,000  lbs.  The  fleshy  calyx  and  the  seed  pod  while  young  and 
tender  are  said  to  make  an  excellent  jam  and  jelly.  While  fairly  tolerant  of 
dry  weather,  it  is  stated  that  the  plant  improves  and  produces  more  heavily 
with  irrigation.  The  seed  is  sown  about  March,  and  the  plants  set  in  the  field 
when  from  6  to  S  in.  high.  IManting  distances  recommended  are  4  by  6  ft.,  where 
either  irrigation  is  to  be  employed  or  rainfall  is  abundant,  and  about  4  by  4 
ft.  in  dry  localities. 

Cantaloupes,  P.  K.  Blinn  {Colorado  Sta.  Bui.  121,  pp.  6-8,  figs.  3). — The 
author  has  succeeded  iu  developing  a  cantaloupe  with  rust-resisting  qualities. 
Seeds  were  distributed  to  various  sections  iu  the  United  States,  and  brief  ex- 
tracts are  given  from  the  reports  thus  far  received. 

In  the  majority  of  cases  this  melon  has  given  good  satisfaction  and  the  fruit 
and  vines  have  held  up  long  after  other  varieties  were  attacked  by  the  rust. 
A  record  is  also  given  of  the  author's  trials  with  this  seed  during  the  past  sea- 
son, from  which  it  appears  that  the  rust-resistant  selection  remained  green  until 
the  majority  of  the  fields  were  dead.     Some  of  the  most  markedly  resistant 
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plants  in  the  plat  reuialueil  yreen  until  frost,  in  spite  of  the  fact  that  the  seed 
was  grown  on  soil  that  for  4  consecutive  years  had  been  badly  infested  with 
rust. 

The  apparent  lateness  of  the  rust-resistant  strain  of  melon  is  believed  to  be 
due  to  abnormal  ripening  of  the  other  strains  rather  than  to  any  real  inherent 
lateness.  In  order  to  develop  early  maturity  in  the  rust-resistant  strain,  how- 
ever, arrangements  are  being  made  for  a  cooperative  test  in  which  some  of  the 
seed  will  be  grown  in  Canada  and  the  product  then  tested  at  Rocky  Ford  to  indi- 
cate the  influence  of  latitude  on  early  maturity. 

Tomato  culture,  W.  W.  Tracy  {New  York,  1907,  pp.  X+150,  pi.  1,  figs.  'iS).— 
This  is  a  practical  treatise  on  the  tomato,  including  its  botany,  history,  general 
characteristics,  planting,  fertilization,  cultivaton  in  garden  and  greenhouse, 
harvesting,  jiacking.  storing,  and  marketing.  Consideration  is  also  given  to  the 
adaptation  of  varieties  for  different  purposes,  and  to  seed  breeding  and  growing, 
together  with  chapters  on  insect  enemies  and  their  control  by  F.  H.  Chittenden, 
and  the  diseases  of  tomatoes  and  their  control  by  W.  A.  Orton. 

A  method  of  propagating  fruit  trees  with,  special  reference  to  the  olive, 
DUBOULOZ  {Bui.  Off.  Gouvi.  Gen.  Algerie,  IS  {1907),  No.  15,  p.  252).— The  author 
calls  attention  to  the  successful  results  secured  from  propagating  the  olive  by 
what  he  terms  the  graft-cutting  ( "  greft'e-bouture " )  method.  This  method, 
which  is  described,  appears  to  be  similar  to  the  long  scion  root-graft  method  used 
chiefly  with  apples  in  the  western  part  of  the  United  States,  in  which  the  grafted 
scion  is  planted  up  to  the  top  bud  and  eventually  forms  roots,  being  nourished 
in  the  meantime  by  the  piece  of  root  to  which  it  is  grafted. 

The  cherry  in  the  valley  of  the  Rhone,  A.  Cadoret  {Prog.  Agr.  et  Vit. 
{Ed.  I'Est),  28  {1907),  Nos.  27,  pp.  20-25;  28,  pp.  J,2-52,  figs.  10;  29,  2)p.  86-90; 
30,^pp.  119-123;  31,  pp.  142-1^8). — Popular  directions  are  given  for  the  cultiva- 
tion of  the  cherry  with  special  reference  to  the  development  of  the  industry  in 
the  valley  of  the  Rhone.  All  of  the  important  i»hases  are  considered,  including 
soil  and  climatic  conditions,  varieties,  soil  preparation,  and  planting  operations, 
pruning,  fertilizing,  enemies  of  the  cherry  and  their  control,  harvesting  and  mar- 
keting. Information  is  also  given  with  regard  to  yields,  financial  returns,  mar- 
ket conditious,  and  the  various  uses  of  the  cherry. 

New  hybrid  plum,  A.  M.  Ragland  {Farm  and  Ranch,  26  {1907),  No.  20, 
p.  10,  fig.  /). — A  description,  with  illustration,  is  given  of  a  new  hybrid  plum 
said  to  have  originated  in  the  orchard  of  H.  A.  Biles,  of  Roanoke,  Tex.  This 
])lum,  which  has  been  named  Bilona,  is  believed  to  have  originated  accidentally 
through  cross-pollination  of  the  Chabot  by  a  wild  plum  growling  in  a  neigh- 
boring forest.  It  is  said  to  have  the  form  of  the  Chabot,  blooming  at  the  same 
time,  and  bearing  an  immense  crop  of  fruit,  which  is  covered  with  a  crimson 
blush  on  a  yellow  ground  and  a  heavy  bloom,  characteristic  of  the  Australis,  a 
native  wild  plum  of  that  section.  The  tree  is  said  to  have  an  upright  and  vig- 
orous growth,  and  the  fruit  is  believed  to  be  equal  in  quality  to  the  best  plums 
of  Americana  or  Chickasaw  strains. 

Coffee  culture  in  Hawaii,  W.  H.  T'kers  {'I'ca  and  Coffee  Trade  Jour.,  13 
{1907),  No.  2,  pp.  67-75,  figs  15). — A  popular  account  of  the  coffee  industry  in 
Hawaii,  including  considerable  data  with  regard  to  the  annual  yields,  value, 
acreage,  average  yield,  cost  of  production,  and  the  estimated  yield  for  the  islands. 
The  annual  output  is  given  as  from  24,UO0  to  30,000  bags  exported  to  the  main- 
land, together  with  1,800  to  2,000  bags  consumed  in  the  islands.  The  annual 
value  for  the  5  years  1901-1906  ranges  from  $270,000  to  $336,000.  The  total 
acreage  under  cultivation  is  given  as  4,500,  the  average  yield  about  650  lbs.  per 
21767—08 4 
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acre,  and  the  average  cost  of  px-oductiou  in  1906  as  TA  cents  per  pound.  The 
average  selling  price  is  1(H  cts.  per  pound.     The  text  is  well  illustrated. 

Home  grown  tea,  (i.  F.  Mitchell  {Tea  and  Coffee  Trade  Jour.,  13  (1907), 
yo.  2,  pp.  76-80,  figs.  '/). — This  is  a  reproduction  of  a  Farmers'  Bulletin  on  the 
same  subject  recently  published  by  the  author  and  noted  (E.  S.  R.,  19,  p.  240). 

Breeding  hardy  strawberries,  N.  E.  Hansen  and  0.  Haralson  {South  Da- 
kota gta.  Bui.  103,  pp.  218-265,  figs.  20). — In  1894,  an  experiment  was  begun  at 
the  Iowa  Station  hy  the  late  .1.  li.  Budd,  assisted  by  N.  E.  Hansen,  in  improv- 
ing the  wild  strawberry  of  Manitoba  by  crossing  with  standard  cultivated  varie- 
ties. The  experiment  was  subset^uently  dropped,  as  it  was  found  (E.  S.  R.,  10 
p.  47)  that  although  the  I'esulting  hybrids  were  hardy  the  fruit  was  too  small 
to  compete  with  standard  market  varieties.  Owing  to  the  general  complaint 
as  to  the  lack  of  hardiness  of  standard  varieties  in  the  Northwest  prairie 
regions,,  however,  this  experiment  has  been  continued  and  enlax'ged  at  the  South 
Dakota  Station,  with  a  view  to  producing  varieties  perfectly  hardy  without 
winter  protection  of  any  kind.  An  account  is  given  of  the  work  conducted  at 
the  station  along  this  line. 

Native  varieties  were  brought  together  from  different  sections  in  the  North- 
west and  grown  w'ith  a  large  number  of  cultivated  varieties  with  a  view  of 
comparing  their  relative  hardiness.  Of  the  cultivated  varieties  Princess,  War- 
field,  Clyde,  Enhance,  Tan  Deman,  Bederwood,  Bisel,  Seaford,  and  Glen  Mary 
made  the  best  showing  in  the  order  named.  None  of  these  varieties,  however, 
were  as  hardy  as  the  native  wild  strawberry.  An  attempt  has  been  made  to 
improve  the  latter  both  by  hybridization  and  selection. 

Out  of  several  thousand  hybrid  seedlings  225  were  saved  for  further  trial  and 
have  since  been  largely  reduced  in  number.  Only  2  have  been  sent  out  for  pre- 
liminary trial,  South  Dakota  No.  1  and  South  Dakota  No.  2.  Extracts  from  the 
reports  on  these  varieties  show  that  they  are  of  pro«Qise  only  where  standard 
varieties  suffer  from  the  cold  winters.  A  large  number  of  derivative  hybrids 
have  also  been  made  between  the  primary  hybrids  and  choice  cultivated  varie- 
ties. About  100  primary  hybrids,  together  with  22  of  the  more  promising  sec- 
ondary hybrids  are  shown  in  a  series  of  plates  with  notes  on  their  parentage. 

Breeding  experiments  with  the  wild  strawberry  of  Alaska  have  been  startetl, 
as  a  result  of  which  several  hundred  vigorous  hybrid  seedlings  came  into  bear- 
ing this  year.  The  wild  Alaska  strawberry  is  larger  than  the  native  North- 
western prairie  strawberry. 

In  addition  to  the  work  at  the  station  a  list  is  given  of  commercial  varieties 
grown  in  the  southeastern  part  of  the  State,  with  notes  on  their  value,  repre- 
senting the  experience  of  leading  commercial  growers  in  A'ermilion,  together 
with  notes  on  varieties  and  methods  of  culture  in  the  Black  Hills,  by  F.  L.  Cook. 
Introductory  remarks  deal  with  how  new  strawberries  are  invented,  perfect 
and  imperfect  strawberry  blossoms,  pedigree  strawberry  plants,  historical  notes 
on  wild  American  strawberries,  origin  of  our  cultivated  strawberries,  and  winter- 
killing. 

Raspberries,  blackberries,  and  dewberries,  N.  E.  Hansen  and  C.  Haralson 
{South  Dakota  Sta.  Bui.  lO),  pp.  26G-297,  figs.  15). — In  this  bulletin  a  series  of 
15  plates  is  given  illustrating  the  work  in  raspberry  l)reeding  at  the  South  Da- 
kota Station,  in  which  are  shown  over  140  seedling  varieties  that  have  proven 
hardy  without  protection.  The  text  of  an  address  on  breeding  hardy  raspber- 
ries for  the  Northwest,  delivered  before  the  American  Breeders'  Association 
(E.  S.  R.,  18,  p.  940),  is  reproduced,  the  classification  of  raspberries  is  briefly 
discussed,  and  notes  are  given  on  a  large  number  of  varieties  of  raspberries, 
blackberrie.s,  and  dewberries  tested,  including  hybrid  raspberries  produced  at 
the  station  with  special  reference  to  hardiness. 
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In  10(K;,  :i2i>  seeillings,  almost  all  hybrids,  were  selected  from  a  larjje  plauta- 
tiou  of  seetlliug  raspberries  produced  at  the  statiou  and  have  been  planted  for 
further  trial.  Several  of  these  seedlings  are  said  to  be  very  kirge  in  size  and 
very  productive.  Extracts  are  given  from  a  report  on  the  brambles  in  the  Black 
Hills  made  by  F.  L.  Coolv  to  the  South  Daliota  State  Horticultural  Society,  in 
which  it  is  stated  in  substance  that  blackberries,  black-ca))  ras]»berries,  and  the 
hybrid  rasi)berries  of  the  Columbian  type  produce  on  the  average  only  half  a 
crop  and  are  unprofitable  commercially.  Of  a  large  number  of  varieties  of  red 
raspberries  tested  in  the  same  region,  I^oudon  and  ^Marlboro  are  strongly  recom- 
mended for  planting,  having  proven  for  a  number  of  years  moi'e  than  twice  as 
productive  as  any  others.  "  Dewberries  are  productive,  but  only  an  expert  will 
be  able  to  make  them  pay  for  market." 

The  authors  are  of  the  opinion  that  it  is  useless  to  expect  anything  of  value 
from  cultivated  varieties  of  raspberries,  blackberries,  and  dewberries  upon  the 
open  prairies  of  the  Northwest,  and  that  an  attempt  must  be  made  to  cultivate 
and  improve  native  forms -of  these  fruits. 

Roselle:  Its  culture  and  uses,  I*.  J.  Wester  (U.  »S'.  Dcpt.  Agr.,  Farmers'  Bui. 
301 ,  />/).  16,  figs.  6). — This  bulletin  deals  with  the  history  and  geographical  dis- 
tribution of  the  roselle,  together  with  its  botanical  characters  and  relationships, 
varieties,  cultivation  and  fertilization,  yield,  harvesting,  marketing,  composition 
and  uses  of  the  fruit  and  plant,  and  notes  on  breeding,  fungus  diseases,  and 
insect  enemies. 

The  roselle  is  an  annual  from  the  Old  World  tropics.  Its  iirincipal  use  is  for 
the  making  of  jellies,  jams,  etc.,  from  the  calyces  of  the  fruit,  although  the 
young  stems  are  also  said  to  make  good  jelly,  and  the  plant  is  said  to  be  grown 
in  India  for  its  fiber,  which  is  used  in  the  manufacture  of  cordage  and  coarser 
textile  products.  On  account  of  its  extreme  sensitiveness  to  frost  it  is  here 
recommended  for  cultivation  for  its  fruit  only  in  tropical  and  subtropical 
countries. 

Fruit  growers'  associations,  W.  Paddock  (Colorado  Sta.  Bui.  122,  pp.  18). — 
In  this  bulletin  the  author  describes  the  workings  of  the  fruit  associations  in 
Colorado,  including  all  the  important  phases  of  organization  methods.  A  list 
is  given  of  33  fruit  and  produce  and  cantaloupe  associations  now  doing  business 
in  the  State. 

As  an  example  of  successful  cooi)eration  a  brief  history  is  given  of  the  CJraud 
.1  unction  Fruit  Growers'  Association,  which  was  started  in  1801,  and  is  doing  the 
largest  business  of  any  in  the  State,  together  with  a  statement  of  the  business 
transactetl  in  11)00,  the  by-laws,  and  the  grading  list  of  this  association.  In 
1!K»0  a  total  of  l.OoO  cars  were  shipped.  The  gross  receipts  were  $S14,278.(J2,  and 
the  amount  paid  growers  $555,813.44 
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Investigations  on  the  comparative  value  of  various  substances  for  the 
preservation  of  wood,  E.  Henky  [liiil.  ^Soc.  aSVj.  Xaiuy,  J.  scr.,  8  {1907),  \o.  1, 
lip.  .'i2-13D,  pis.  10). — The  author  here  reports  the  re.sults  of  3  years'  experi- 
ments at  the  forest  .school  at  Nancy  along  the  above  lines,  in  which  a  large  num- 
ber of  antiseptics  were  tried  on  various  species  of  wood  used  for  construction 
purposes,  the  object  of  the  experiments  being  to  obtain  reliable  data  for  the 
use  of  architects,  contractors,  etc.,  both  with  regai-d  to  the  most  efficient  and 
economical  preservatives  and  their  method  of  application. 

The  author  l)riefly  reviews  the  work  of  other  investigators,  after  which  his 
ex|)eriments,  together  with  the  results  secured,  are  discussed  in  detail.  The 
treated  wood  has  been  tested  for  the  3  years  under  various  conditions,  both  in 
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the  open  air  and  under  cover,  in  contact  with  soil,  garden  compost,  stable 
manure,  and  on  planks  infected  with  fungus  diseases.  Although  the  present 
experiments  are  not  considered  complete  and  are  to  be  continued  for  several 
years,  the  results  so  far  indicate  that  the  carbolineum  pre]>arations.  as  well  as 
juicrosol,  are  the  best  preservatives  to  use.  Gas  tar  also  proved  quite  efficient, 
but  antinnouine,  antigermine,  lysol,  and  hydrofluoric  acid  were  of  little  value. 
Microsol  is  believed  to  be  more  adapted  for  the  preservation  of  wood  used  for 
interior  work,  since  it  neither  stains  the  wood  nor  gives  off  an  unpleasant  odor. 

Descriptions  are  given  of  a  large  number  of  fungus  diseases  and  insect  pests 
attacking  wood,  together  with  suggestions  for  their  control,  and  a  bibliography 
of  important  literature  on  this  subject. 

The  comparative  durability  of  oak  and  beech  railroad  ties  is  discussed.  The 
creosoted  beech  is  said  to  be  more  durable  even  than  the  heartwood  of  the 
creosoted  oak.  Consideration  is  also  given  to  the  methods  of  application,  the 
qualities  of  a  good  antiseptic  and  the  facility  of  impregnation  of  various  hard- 
woods and  conifers  with  carbolineum  avenarius,  with  special  attention  to  the 
beech  both  on  account  of  its  abundance  and  importance  as  a  commercial  wood, 
and  because  of  its  proneness  to  decay  when  untreated. 

The  text  is  accompanied  by  several  plates  showing  the  effect  of  various 
preservatives  on  the  wood  treated. 

The  article  concludes  with  a  contribution  by  M.  Mer  on  the  value  of  barking 
or  ringing  trees  some  time  previous  to  cutting  in  order  to  prevent  decay. 
Experimental  work  along  this  line  is  noted  to  show  that  barking  the  tree 
renders  the  sapwood  more  durable  and  less  subject  to  fungus  attack. 

The  strength  of  ■wood  as  influenced  by  moisture,  H.  D.  Tiemann  ( V.  fi. 
Dept.  Agr.,  Forest  Serv.  Circ.  JOS,  pp.  Ji2,  figs.  6). — In  order  to  secure  data  with 
regard  to  the  physical  efl'ects  of  moisture  upon  woods,  an  investigation  has 
been  conducted  at  the  Yale  Forest  Scliool  laboratouy  during  the  past  3  years 
in  which  several  thousand  mechanical  tests  were  made  on  specially  prepared 
material.  The  principal  species  tested  were  longleaf  pine,  red  spruce,  and 
chestnut.  The  main  tests  were  made  in  compression  parallel  to  the  grain, 
bending,  shearing,  and  compression  at  right  angles  to  the  grain.  The  methods 
of  conducting  the  tests,  together  with  the  princiiial  results  secured,  have  been 
previously  described  (E.  S.  R.,  IS,  p.  743). 

The  present  circular  contains  a  summarized  statement  of  the  results  obtained 
both  with  the  species  above  named  and  with  subsequent  tests  upon  loblolly 
pine,  red  gum,  Douglas  fir,  Norway  pine,  and  tamarack.  The  results  are 
further  explained  l)y  numerous  tables  and  graphical  diagrams.  Among  the 
phases  here  considered  are  the  fiber-saturation  point,  a  summary  of  moisture- . 
strength  relations,  shrinkage,  effect  of  casehardening,  effect  of  the  process  of 
drying  upon  wood,  and  eft'ect  of  sniierheating.  The  equation  for  the  moisture- 
density-strengtli  relation  for  longleaf  pine,  as  well  as  numerous  moisture- 
strength  reduction  tables  for  the  various  species  tested,  are  also  given. 

Observations  on  the  influence  of  frost  on  the  diameter  of  living  trees, 
J,  Friedrich  (Ccntbl.  Gesam.  Forstw.,  33  (1907),  No.  5,  pp.  185-192) .—The 
author  has  conducted  investigations  for  a  great  many  years  concerning  the 
influence  of  weather  and  climate  on  tree  growth.  The  reports  on  this  subject, 
published  in  1897,  have  been  noted   (E.  S.  R.,  9.  p.  562). 

In  the  present  report  a  brief  account  is  given  of  the  author's  investigations 
on  the  influence  of  frost  upon  the  diameter  of  living  trees,  and  the  results  are 
presented  in  tabular  and  graphical  form.  Actual  measurements  were  taken  of 
several  trees  twice  daily  from  December  15,  1905,  to  February  17,  1906.  The 
time  of  observation,  temperature,  and  variation  in  diameter  are  indicated." 
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Investigations  on  the  distribution  of  native  woody  plants  in  the  canton 
of  Geneva,  Switzerland,  A.  Lkndner  {Rccherches  siir  la  Repartition  drs 
Ptaiitrs  LigncKftoi  Croissant  Spnntanemcnt  en  Suiss.  Bcrn<\  Dcpt.  Int.  \  /.''07], 
pp.  XVI-\-G3,  fig.  I,  map.s  2). — This  is  part  1  of  a  series  of  imblicatioiis  to  be 
issued  on  the  native  ligneous  i)lants  growing  in  Switzerland  and  edited  under 
the  direction  of  the  federal  inspection  of  forests  at  Berne  and  of  the  botanical 
iiiuseuni  of  the  government  polytechnic  school  of  Zurich.  Some  general  state- 
ments are  given  on  the  geology  and  soil  formation  in  (4eneva,  together  with  an 
enumeration  of  the  occurrence  of  various  species  of  trees  and  other  woody 
]»lants  in  the  canton  and  methods  of  culture.  The  region  of  the  distribution  of 
the  more  important  trees  is  illustrated  by  2  maps. 

A  new  tree  juniper  for  New  Mexico  (Juniperus  meg-alocarpa),  (}.  B.  Sun- 
woRTii  (Forcstrg  and  Irrig.,  13  (1901),  No.  6,  pp.  307-310,  figs.  ;2),— Aside  from 
their  economic  forest  work,  the  members  of  the  forest  survey  are  making  a 
careful  scrutiny  of  trees  wherever  found,  for  the  purpose  of  determining  their 
limits  of  range. 

W.  R.  Mattoon,  of  the  Forest  Service,  recently  collected  notes,  photographs, 
nnd  specimens  which  enabled  the  writer  to  distinguish  what  is  said  to  be  an 
unique  species  of  juniper.  At  present  this  species,  wliich  has  been  named 
Juniperus  megalocarpa,  is  known  to  occur  only  in  the  Gila  national  foi'est  of 
Xew  Mexico,  where  20  to  30  trees  were  found  grouped  together. 

Descriptions,  with  illustrations,  are  given  of  the  tree,  including  the  tnmk, 
foliage,  fruit,  and  seed. 

Forest  planting'  in  the  North  Platte  and  South  Platte  valleys,  F.  G. 
-Miller  {U.  K.  Dept.  Agr.,  Forest  iierr.  Cire.  109,  pp.  20). — In  this  circular  con- 
sideration is  given  to  topography,  soil,  climate,  and  purposes  of  forest  planting, 
together  with  lists  of  species  recommended  for  planting  in  both  valleys  and  for 
experimental  purposes,  species  best  adapted  to  different  uses,  and  notes  on 
planting,  cultivation,  and  subsequent  management.  The  circular  concludes  with 
brief  descriptive  and  cultural  notes  on  the  various  species  recommended  for 
planting. 

Silvical  leaflets  {U.  8.  Dept.  Agr.,  Forest  Seri\  Silr.  Leaflets,  1,  pp.  3;  2.  pp. 
3;  3,  pp.  J,;  1/,  pp.  // ;  5,  pp.  3;  6,  pp.  1, ;  7,  pp.  2;  S,  pp.  3;  9,  pp.  !,;  10,  pp.  3;  11, 
pp.  3;  12,  pp.  2;  13,  pp.  Ji ;  14,  pp.  4)- — A  series  of  leaflets,  each  one  dealing  with 
the  range  and  occurrence,  climatic  adaptability,  habit,  associated  species,  soil  and 
moisture,  tolerance,  and  reproduction  of  one  of  the  following  species  of  ti'ees, 
given  in  order  to  correspond  to  the  leaflet  numbers  above:  Alpine  fir  [Allies 
tasioearpa) ,  Port  Orford  cedar  (Chama'cyparis  laicsoniana),  Engelmann  spruce 
(Picea  engelmanni),  white  fir  (A.  coaeolor),  lowland  flr  (.1.  grandis),  Sitka 
spruce  (/*.  sitch.ensis),  noble  fir  (A.  noJjilis),  red  fir  {A.  mugniflea).  incense 
cedar  {Lit)oeedrus  decurrens),  bigcoue  spruce  (Pseudotsuga  niaeroearpa) , 
giant  arborvitie  {Thuja  plicQta),  yellow  cedar  (V.  nootkatensis) ,  western 
white  pine  (Pinus  inonticola) ,  and  western  larch  (Larix  occidentalis) . 

How  and  when  to  collect  white  pine  seed,  F.  W.  Rane  (Boston,  1907,  pp. 
1(>,  figs.  3). — In  this  booklet  the  author  considers  in  a  general  manner  the  life 
history  of  white  pine  seed  and  gives  popular  directions  on  how  and  when 
to  collect  the  seed  and  the  method  of  extracting  it  from  the  cones,  which  should 
be  gathered  before  they  open. 

The  demand  for  white  ])ine  seed  is  active  and  prices  in  recent  years  are  said 
to  have  ranged  from  .$1.50  to  .$4.50  per  i)()und.  The  pur[)ose  of  this  pamphlet 
is  to  call  attention  to  the  importance  of  gathering  the  seed  each  fruiting  year, 
with  a  view  to  stimulating  forest  planting  operations  and  reducing  the  prevail- 
ing, price  of  seed. 
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Annual  report  on  the  forest  administration  in  Ajmer-Merwara  for  1905-6, 
N.  Mal  (Ann.  Rjjf.  Forest  Admin.  Ajmer-Mcnvafa,  1905-6,  pp.  39). — This  is  the 
customary  report  of  the  forest  administration  in  Ajmer-INIerwara  for  the 
forest  year  1005-6,  including  the  constitution,  management,  and  protection  of 
State  forests,  silvicnltural  operations,  exploitation,  and  the  financial  state- 
ment for  the  year.    Tlie  important  features  of  the  work  are  tabulated. 

Progress  report  of  the  forest  surveys  in  India  for  1905-6,  P.  J.  Gordon 
(Rpt.  Forest  Burveys  India,  1905-6,  pp.  19,  map  1). — This  report  includes 
tabular  statements  with  notes  of  the  forest  survey  operations  in  the  various 
provinces  of  India  *or  the  survey  year  ending  September  30,  190G,  and  is 
accompanied  by  a  map  illustrating  the  extent  of  forest  surveys  in  India. 

National  arboretum  of  Barres  [France],  L.  Parde  (Arboretum  National 
des  Barres.  Paris,  Lib.  ^Y•/.  Xat.,  1906,  pp.  397,  pis.  9/,,  dgms.  21).— This  work 
consists  of  an  enumeration  of  the  native  and  exotic  species  of  trees  grown  in 
the  forest  domain  of  Barres.  The  origin,  synonyms,  and  distinguishing  char- 
acters are  all  indicated,  together  with  a  brief  discussion  as  to  the  requirements 
and  value  of  each  for  forestry  purposes  in  France.  The  text  is  well  indexed, 
and  a  large  number  of  the  species  described  are  illustrated.  Several  plans  are 
also  given  showing  the  different  sections  of  the  arboretum,  together  with  lists 
of  the  authors  and  i)ub]ications  consulted  and  cited. 

Experiments  on  rubber  tapping,  W.  Peel  (Agr.  Bui.  Straits  and  Fed.  Malay 
States,  6  (1901),  No.  J/,  p.  101). — The  results  of  a  series  of  ruliber-tapping 
experiments  carried  on  during  the  past  year  at  the  Singapore  and  Penang 
botanical  gardens  are  presented  in  tabular  form. 

One  old  Para  tree  was  tapped  14  times  between  November  19  and  December 
15,  and  yielded  4  lbs.  4*  oz.  of  dry  rubber,  making  a  total  of  35  lbs.  13*  oz. 
from  this  ti-ee  since  it  was  first  tapped.  Four  othe*"  12-year  old  trees,  tapped 
14  times  between  July  11  and  August  0,  yielded  a  tf>tal  of  0  lbs.  0  oz.  of  dry 
rubber. 

Camphor  production  in  Formosa  and  China,  J.  H.  Arnold  and  S.  L.  Gbacey 
(Daily  Consular  and  Trade  Rpts.  [U.  /S.],  1901,  No.  2899,  pp.  1-5). — According 
to  Consul  J.  H.  Arnold,  of  Tamsui,  camphor  production  in  Formosa  is  confined 
to  trees  at  least  50  years  of  age,  the  cutting  down  of  trees  of  a  less  age  being 
prohibited  by  the  government.  Recent  investigations  are  said  to  warrant  the 
statement  that  the  supply  of  old  trees  will  at  the  present  rate  of  cutting  become 
exhausted  in  less  than  50  years.  Owing  to  poor  sanitary  conditions,  lack  of 
roads,  and  the  presence  of  head-hunting  tribes  of  savages,  much  of  the  material 
in  Formosa  may  not  be  harvested  for  years.  During  the  present  year  the 
Formosa  camphor  bureau,  which  controls  almost  a  complete  monopoly  in  the 
production  and  sale  of  the  world's  supply  of  camphor,  exi>fects  to  produce 
G,6G7,000  lbs.  of  crude  camphor,  and  about  one-half  of  that  amount  of  camphor 
oil. 

A  brief  account  is  given  of  the  work  of  afforestation  being  conducted  under 
the  initiative  of  the  government,  together  with  the  process  of  camphor  manu- 
facture, and  some  notes  on  marketing  the  product. 

Consul  Gracey,  of  Fuchau,  reports  that  in  China  the  camphor  trees  are  being 
ruthlessly  cut  down  as  fast  as  they  can  be  bought  from  the  owners.  A  special 
tax  is  to  be  imposed  on  the  camphor  and  camphor  oil  produced,  which  will  be 
expended  in  planting  and  cultivating  new  trees.  Five  young  trees  are  to  be 
planted  for  every  tree  cut  down. 
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Report  of  assistant  mycologist,  II.  S.  Jackson  {Dclaicare  Sta.  Rpts.  190 Jf- 
1906,  i)/).  70-77.  i)ls.  2). — Considerable  attention  was  paid  by  the  author  to  a 
nnuil)er  of  diseases  of  plants,  and  notes  are  sjiven  on  sun  scald  and  bacteriosis 
iif  plums,  fire  blight  of  apples,  blight  of  cantaloupes,  double  blossom  of  black- 
berries aud  dewberries,  and  anthracnose  of  peppers. 

The  author's  attention  was  called  in  the  fall  of  1905  to  a  trouble  of  fruit 
trees,  affecting  phims  in  pai'ticular.  The  disease  was  indicated  by  the  cracking 
of  tTie  barlv  on  the  trunk  of  the  tree,  usually  near  the  ground,  though  in  some 
eases  extending  to  the  first  branches.  Investigations  were  carried  on  to  ascer- 
tain whether  any  fungus  or  other  organism  was  associated  witli  this  trouble, 
and  the  conclusion  is  drawn  that  it  was  not  due  to  any  specific  organism.  It 
is  thought  to  have  been  a  true  sun  scald  caused  by  the  alternate  freezing  and 
thawing  in  the  spring  of  the  year,  and  suggestions  based  upon  the  experience 
of  other  investigators  are  given  for  the  treatment  of  the  wounds. 

The  fire  blight  of  the  apple  was  investigated,  and  the  disease  was  recognized 
as  due  to  the  same  organism  as  that  causing  the  fire  blight  of  the  pear.  The 
observations  made  indicated  that  the  infection  is  very  largely  through  the 
blossoms  and  that  not  infrequently  the  bacteria  spread  from  one  fruit  to  an- 
other in  the  cluster  through  the  peduncles.  In  several  cases  the  organisms  were 
isolated  from  the  decaying  peduncles,  and  cultures  made  of  them  successfully 
inoculated  both  apple  and  pear  twigs. 

The  blight  of  cantaloupes  described  is  that  due  to  Macrosporium  cucumeri- 
num,  a  full  account  of  which  has  already  been  given  (E.  S.  R.,  14,  p.  260). 
Attention  is  called  to  the  efficiency  of  Bordeaux  mixture  when  properly  applied 
in  preventing  this  disease  and  recommendations  are  made  for  its  use. 

In  1005  the  attention  of  the  mycologist  of  the  station  was  directed  to  a  disease 
of  plums  locally  known  as  bacteriosis.  This  disease  first  makes  its  appearance 
as  dark  sunken  areas  on  the  younger  twigs,  which  gradually  spread,  and,  as  the 
twig  grows,  become  cracked,  enlarging  to  form  a  small  canker.  The  disease 
is  not  confined  to  the  bark,  but  extends  into  the  wood,  and  appears  to  start  only 
on  the  first  year's  growth.  Cultures  from  diseased  spots  gave  abundant  colonies 
of  bacteria,  and  a  number  of  successful  inoculations  were  made  from  them. 
It  appears  from  the  preliminary  study  that  this  disease  is  of  bacterial  origin, 
although  the  evidence  is  not  yet  considered  conclusive.  It  is  not  known  as  yet 
whether  this  disease  is  in  any  way  connected  with  the  bacterial  spot  of  the 
fruit,  due  to  Pftrudornonas  prvni,  but  it  is  thought  that  it  is  not  the  same  as  that 
reported  by  Jones  as  due  to  the  pear  blight  organism  (E.  S.  11.,  14,  p.  880). 

Attention  is  called  to  the  occurrence  of  double  blossoms  of  blackberry  and 
dewberry,  in  which  there  is  an  abnormal  increase  and  change  in  the  form  of 
the  flower  parts  as  well  as  in  the  number  of  branches.  The  stamens  and  pistils 
are  usually  infertile,  consequently  no  fruit  is  set.  The  disease  may  be  detected 
when  the  buds  are  oi)ening,  and  it  is  suggested  that  all  canes  showing  the  evi- 
dence of  formation  of  rosettes  or  double  flowers  should  be  pruned  and  burned. 

An  anthracnose  of  Cayenne  peppers  was  noticed  on  truck  farms.  The  disease 
was  found  to  be  due  to  the  fungus  Volletotrichiim  ni(jntin,  which  is  known  to 
affect  the  ordinary  varieties  of  red  peppers.  Spraying  the  plants  with  Bordeaux 
mixture  or  ammoniacal  copper  carbonate  as  the  fruit  approaches  maturity  is 
recoumiended. 

Report  of  the  section  of  seed  control,  Hohenheim,  1906,  ().  Kirchner 
(Wiirttciiih.  Wclinbl.  Iji)idu\,  1907,  No.  17,  pp.  .X'/7-3.7.J) . — Tlie  principal  inves- 
tigations during  the  year  have  been  studies  of  the  susceptibility  of  varieties  of 
wheat  to  smut  and  rust,  the  diseases  and  insect  enemies  of  clovers,  various  gar- 
den and  orchard  crops,  forest  trees,  and  ornamentals,  aud  the  means  ft)r  their 
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repression.  Studies  are  also  reported  upon  various  weeds,  a  number  of  which 
were  successfully  destroyed  by  spraying  the  fields  with  1.5  to  25  per  cent  solu- 
tions of  iron  sulphate.  This  treatment  was  especially  efficient  in  destroying 
wild  mustard  and  wild  radish. 

Sprout  infection  by  smuts,  L.  Hecke  {Ztschr.  Landw.  Versuchsw.  Osterr., 
10  (1907),  No.  6,  pp.  512-51. 't). — As  a  result  of  his  experiments  the  author 
claims  that  in  addition  to  smut  infection  through  the  flowers  and  seedlings,  a 
third  metliod  must  be  recognized,  in  which  the  infection  takes  place  through 
the  young  shoots,  and  probably  in  the  case  of  cereals  through  the  stooling  shoots 
of  the  plant.  He  thinks  this  method  of  infection  quite  common  for  IJsfihu/o 
violacea  and  Urocystis  occulta  and  possibly  other  species  of  smuts. 

New  species  of  fungi,  0.  L.  Shear  (Bui.  Torretj  Bot.  Cluh,  3Jf  (1901),  No.  G. 
pp.  305-311). — Technical  descriptions  are  given  of  the  following  new  species 
and  varieties  of  fungi  discovered  by  the  autlior  on  the  leaves  and  fruits  of  the 
cranberry:  Cladospoiium  oxycocci  n.  sp.,  Helminthosporium  inwquale  n.  sp., 
FlmUoHtictu  putrefacicns  n.  sp.,  Sphxeronema  pomorum  n.  sp.,  Septoria  Jongi- 
spora  n.  sp.,  Sporonema  o-rycocci  n.  sp.,  /S.  pnJvinatum  n.  sp.,  Plagiorhahdns 
oxycocci  n.  sp.,  Leptothyfium  oxycocci  n.  sp.,  RJiuhdospora  oxycocci  n.  sp.. 
Ceuthospora  (?)  liinata  n,  sp.,  Anthostomella  destruens  n.  sp.,  Acanthorhynchus 
vaccina  n.  sp.,  Gloinerella  rufomactilans  vaccinii  n.  var.,  Gloeosporiuni  minus 
n.  sp.,  and  Gulgnardia  vaccinii  n.  sp.  The  last  species  is  said  to  be  the  cause 
of  the  serious  cranberry  scald,  first  described,  but  without  name,  in  Bulletin  04 
of  the  New  Jersey  Stations  (E.  S.  R.,  1,  p.  263). 

In  addition  other  species  of  fungi  are  described,  among  them  Ozonium  omni- 
rorum  n.  sp.  from  cotton  roots.  This  fungus  is  said  to  occur  from  eastern 
Texas  to  southern  California  and  is  a  facultative  parasite  infesting  the  soil  and 
attacking  the  roots  of  a  great  variety  of  plants,  causing  serious  damage  to  such 
cultivated  crops  as  cotton,  alfalfa,  cowpeas,  sweet  potatoes,  beets,  and  fruit 
trees.  The  cotton  root  rot  hitherto  attributed  to  O.  auricomum  is  said  to  be  due 
to  0.  omnivoriim,  and  while  the  other  species  occurs  in  Texas,  so  far  it  has 
been  observed  only  as  a  pure  saprophyte. 

New  and  additional  species  of  fung'i,  G.  Massee  (Roy.  Bot.  Gard.  Keiv,  Bui. 
Misc.  Inform.,  1901,  No.  6,  pp.  2-38-2////,  pi.  1). — A  list  of  the  species  of  fungi  ob- 
served by  the  author  in  the  Kew  Gardens  is  given.  Among  the  species  men- 
tioned are  the  following  parasitic  forms:  Pyrcnochwta  pJiloxidis  n.  sp.  occurring 
on  phlox,  Ascochyta  cookei  n.  sp.  on  sweet  william,  and  Ramularia  necator  n.  sp. 
on  the  cotyledons  of  seedling  cacao. 

P.  phloxidis  was  quite  destructive  to  a  bed  of  phlox,  the  foliage  first  assum- 
ing a  greenish-yellow  color',  and  afterwards  wilting  and  falling  to  the  ground, 
followed  by  a  breaking  of  the  stems  near  the  base.  The  species  of  Ascochyta 
resembles  A.  dianthl,  but  differs  in  some  very  important  characters.  The  spe- 
cies of  fungus  on  the  cacao  was  observed  on  the  cotyledons  of  plants  grown 
from  seeds  recently  obtained  in  Jamaica.  It  proved  to  be  truly  parasitic  and 
quite  destructive,  and  tlie  author  raises  the  question  whether  this  fungus  has 
been  observed  as  a  parasite  on  cacao  seedlings  in  Jamaica. 

Celery  root  rot,  J.  M.  Van  Hook  (Ohio  8ta.  Circ.  72,  pp.  6,  figs.  3).— In  1904 
a  serious  root  rot  of  celery  was  reported  from  a  number  of  districts  in  Ohio, 
the  affected  plants  being  characterized  by  a  decay  of  the  main  roots,  leaving 
only  the  crown,  usually  in  the  form  of  an  inverted  cone,  so  that  the  plants  are 
readily  lifted  from  the  ground.  The  remaining  portions  of  the  root  are  lilack 
or  brown  in  color,  and  the  disease  is  found  to  extend  to  the  bases  of  the  outer 
leaf  stalks,  which  after  infection  die.  The  decay  of  the  roots  is  usually  com- 
jilete.  In  sonie  cases,  partienlnrly  among  yoimg  jilants,  new  roots  appear,  but 
the  plants  never  attain  full  size  or  wholly  recover  from  the  injury. 
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So  far  as  the  writer  knows,  this  disease,  wliich  seems  quite  distiuct  from 
l)lack  rot  or  heart  rot,  has  never  been  descrilied. 

The  disease  appeared  in  soils  in  whieli  celery  had  l>eeu  grown  for  many  suc- 
cessive years,  and  a  species  of  Khizoctouia  was  found  on  many  of  the  roots. 
A  careful  study  of  the  fungus  led  the  author  to  believe  that  it  was  not  wholly 
responsible  for  the  trouble,  at  least  not  in  the  beginning,  nor  could  any  bacteria 
or  other  organisms  be  found  constantly  associated  with  it.  The  diseased  spots 
in  the  fields  always  seemed  to  be  where  the  ground  was  slightly  lower  or  not 
well  drained,  and  it  seems  clear  that  soil  conditions  were  responsible  for  a  con- 
siderable portion  of  the  trouble.  It  is  believed  that  poorly  drained  soils  are 
the  primary  cause  of  this  root  rot  and  that  the  Rhizoctouia  is  associated  with  it 
only  in  the  later  stages  of  decay. 

Potato  spraying  experiinenj;s  in  1906,  F.  C.  Stewart  et  al.  {New  York 
State  Sta.  Bnl.  290,  pp.  239-321,  pis.  2).— This  is  a  report  of  the  fifth  year  of  the 
1 0-year  series  of  potato  spraying  experiments  begun  in  1902.  The  experiments 
were  carried  out  on  the  same  lines  as  previously  indicated  (E.  S.  R.,  IS,  p.  .52), 
SO  separate  experiments  being  reported  in  this  bulletin. 

At  Geneva,  a  sjirayings  increased  the  yield  0;>  bu.  per  acre,  while  3  sprayings 
increased  it  31.ir>  bu.  The  gain  is  said  to  l)e  due  chiefly  to  the  prevention  of 
tlie  late  blight.  At  Riverhead  the  gain  due  to  5  sprayings  was  .5.3.25  bu.  per 
acre  and  to  3  sprayings  21.5  bu.  Here  the  chief  enemies  were  the  flea-beetle 
and  the  late  blight.    No  rot  was  observed  at  either  station. 

In  the  farmers'  business  experiments,  in  15  experiments,  including  225.6  acres 
sprayed  5  or  G  times,  the  average  gain  due  to  spraying  was  42.6  bu.  per  acre. 
The  total  cost  of  spraying  was  $5.18  and  the  average  net  proflt  .$13.89  per  acre. 

In  the  volunteer  experiments,  62  experimenters  sprayed  598  acres  and  report 
gains  averaging  44.5  bu.  per  acre,  the  largest  being  132.6  bu.,  while  2  repoi't  no 
gain  whatever. 

Five  years  of  potato  spraying,  F.  H.  Hall  et  al.  {New  York  State  Sta. 
Bui.  290,  popular  ed.,  pp.  12). — A  popular  edition  of  the  above. 

The  nature  and  control  of  blackleg  of  potatoes,  Kleberger  {Ztschr. 
Pflanzcnkrank.,  11  {1907),  No.  2,  pp.  S0-8J).— The  blackleg  of  potatoes  is  said 
to  spread  from  the  seed  tubers  to  the  stems  and  young  tubers,  causing  their 
destruction.  The  direct  infection  of  the  stems  seems  to  be  also  probable.  A 
large  amount  of  hunms  in  the  soil  or  heavy  applications  of  stable  manure  favor 
the  development  of  the  disease,  and  early  and  medium  varieties  of  potatoes  are 
more  subject  to  it  than  those  maturing  late  in  the  season.  The  disease  in  the 
field  may  spread  from  plant  to  plant,  the  rapidity  of  the  spread  depending  on 
the  distance  separating  the  plants  as  well  as  the  amount  of  humus  in  the  soil. 

Soaking  seed  potatoes  in  fungicides  before  planting  was  tested,  and  as  a 
result  a  2  per  cent  Bordeaux  mixture  solution  is  recommended  as  more  efficient 
than  corrosive  sublimate  in  controlling  the  disease. 

A  disease  of  peas  and  beans,  P.  Masseron  (Semaine  Agr.  [Paris},  26  {1907), 
No.  1370,  p.  270;  noted  in  Frog.  Agr.  et  Vit.  {Ed.  VEst),  28  {1907),  No.  35,  p. 
267). — An  account  is  given  of  a  sclerotium  disease  of  peas  and  beans,  which  is 
due  to  the  fungus  Sclerotinia  libertiana. 

This  disease  was  especially  destructive  in  certain  regions  in  France  during  the 
spring  of  1907.  Its  unusual  development  is  said  to  be  due  to  the  intensive 
culture  of  peas,  that  crop  being  fre(|uently  grown  successively  upon  the  same 
soil,  and  also  to  favorable  conditions  of  humidity  and  temperature.  The  fungus 
is  said  to  attaclc  peas,  beans,  Jerusalem  artichokes,  ruta-bagas,  carrots,  beets, 
maize,  and  hemp. 

In  order  to  prevent  its  destructive  occurrence,  it  is  reconnnended  that  rota- 
tions should  be  followed  so  that  for  a   period  of  at  least  4  years  susceptible 
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plants  should  not  occupy  the  soil.  In  addition  the  debris  of  all  diseased  plants 
should  be  collected  and  burned  and  not  scattered  over  the  soil,  as  is  the  common 
practice. 

A  disease  of  peanuts,  A.  Zimmerman  {Pflanzer,  3  (1907),  No.  9,  pp.  129- 
133). — An  account  is  given  of  a  disease  of  peanuts  in  German  East  Africa  by 
which  about  10  per  cent  of  the  plants  were  destroyed.  The  cause  of  the  disease 
is  not  definitely  determined,  but  it  is  believed  to  be  similar  to  those  producing 
the  mosaic  disease  of  tobacco,  leaf  curl  of  cassava,  and  infectious  chlorosis  of 
a  number  of  mallows. 

Preliminary  note  on  a  new  disease  of  the  cultivated  vetch,  G,  F.  Atkin- 
son and  C,  W.  Edgerton  (Science,  n.  set:,  26  (1907),  No.  66.',,  pp.  385,  386).— 
In  July,  1906,  the  attention  of  one  of  the  authors  was  called  to  a  fungus  disease 
of  the  cultivated  vetch,  which  does  not  seem  to  have  been  reported.  It  was  first 
observed  on  stems  and  pods  in  the  horticultural  grounds  of  Cornell  University 
and  was  later  brought  to  the  laboratory  from  fields  of  vetch  growing  on  the 
university  farm. 

The  disease  appeared  quite  abundant  and  was  often  associated  with  an  Asco- 
chyta,  especially  on  the  stems.  Here  the  fungi  are  often  mixed  together,  so  that 
it  is  probable  that  they  would  be  confused.  When  occurring  on  the  pods  the 
disease  is  easily  distinguishetl  with  the  unaided  eye,  as  the  gross  appearance  of 
the  spots  and  spore  pods  are  very  striking.  The  spots  are  elongated,  forming 
either  long  narrow  or  elliptical  spots,  sometimes  with  a  dull  purple  border.  The 
spots  on  the  pods  are  oblique,  probably  due  to  the  oblique  fibrous  structure  of 
the  pods.  The  middle  line  of  the  spot  is  white  from  the  numerous  spores  formed 
on  the  basidia,  which  later  ooze  out  in  masses. 

In  the  case  of  the  Ascochyta  the  spots  are  nearly  always  circular,  and  grayish 
in  color,  with  a  dull  purple  border.  * 

The  fungus  appears  to  be  the  type  of  a  new  genus  for  which  the  name  Pro- 
tocoronospora  is  proposed.  The  spec*ies  /'.  nigricans  n.  sp.  is  provisionally 
described- 

The  parasitism  of  Neocosmospora,  E.  F.  Smith  (Science,  n.  ser.,  26  (1907), 
No.  663,  p.  3.'i7-3.'i9). — This  is  a  review  and  criticism  of  the  experiments  and 
conclusions  of  H.  S.  Reetl  upon  the  parasitism  of  this  fungus  (E.  S,  II,,  18, 
p.  152). 

Apple  mildew,  E.  S.  Salmon  (Gard.  Chron.,  3.  ser.,  I^2  (1907),  No.  1079,  p. 
166). — A  note  is  given  on  the  occurrence  of  apple  mildew  (Podosphccra  leu- 
cotrichn),  which  it  is  stated  has  attacked  the  fruit  in  the  orchards  connected 
with  the  agricultural  college  at  Wye,  England.  In  all  cases  observed  the 
leaves  and  fruit  of  the  trees  were  attacked,  but  as  yet  no  serious  injury  has 
been  introduced.  In  many  cases  the  parasitic  fungus  Ampelomyces  quisqualis 
had  attacked  the  mildew  and  would  no  doubt  greatly  retard  its  spread. 

Attention  is  called  to  the  fact  that  the  apple  mildew  is  sometimes  erroneously 
called  Spcvrotheca  mali. 

The  relation  of  twig  cankers  to  the  Phyllosticta  apple  blotch,  W.  M. 
Scott  and  J.  B.  Rorer  (Reprinted  from  Proc.  Benton  Co.  [Arfc.],  Hort.  Soe. 
1907,  pp.  6). — According  to  the  authors,  the  blotch  disease  due  to  Phyllosticta 
was  first  reported  in  a  bulletin  of  the  Illinois  Station  (E.  S.  R.,  13,  p.  1059). 
Since  that  time  the  disease  has  become  more  widely  spread  and  is  now  recog- 
nized as  one  of  the  most  destructive  of  the  apple  fruit  diseases  in  Arkansas. 

During  the  progress  of  these  investigations  there  were  noticed  on  the  fruit- 
ing branches  and  other  shoots,  particularly  the  water  sprouts,  numerous 
cankers,   which   contained   spore-bearing   pycnidia.    An   examination   of  these 
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cankers  and  inoculation  experiments  have  shown  tlie  identity  of  the  fungus,  so 
that  it  seems  certain  that  the  same  species  produces  l)lotclies  on  the  fruit, 
canliers  on  tlie  twigs,  and  spots  on  the  leaves. 

In  connection  with  spraying  experiments  for  the  control  of  orchard  diseases, 
the  authors  have  found  that  apple  blotch  can  be  readily  prevented  by  thorough 
spraying  with  Bordeaux  mixture.  As  the  fungus  winters  over  in  the  cankers 
on  the  twigs,  it  is  believed  that  by  thorough  spraying  for  to'O  or  three  years, 
it  could  be  practically  eliminated. 

The  gummosis  of  the  Amygdalacese,  A.  Rant  (Inaufi.  Dis.s-.,  Amsterdam, 
1906;  abs.  in  Ztschr.  Pflanzeitkrank.,  11  {1901),  No.  3,  pp.  119,  180).— The 
author  gives  a  review  of  the  theories  of  gum  formation,  after  which  he  descril)es 
the  anatomical  changes  associafed  with  it.  He  claims  that  a  distinction  should 
be  made  between  tlie  gum  that  is  formed  within  the  cells  and  that  in  the  inter- 
cellular spaces.  Only  the  intercellular  formation  of  gum  gives  rise  to  the 
phenomena  associated  with  the  disease  known  as  gummosis. 

The  formation  of  gum  in  the  intercellular  spaces  is  said  to  be  due  to  the  de- 
velopment of  new  tissues,  the  lignification  of  tissues,  and  the  activity  of 
wounded  cells.  The  activity  of  the  wounded  cells  is  often  caused  by  attacks  of 
bacteria,  fungi,  and  boring  insects.  Among  the  more  common  fungi  are 
ClaMcrosporium  carpophilum  and  Coryneum,  heijerinckii.  Cytnspora  leucos- 
toma,  or  Valsa  Icucostoma,  is  less  important  but  causes  the  peculiar  gummosis 
of  cherry  trees  that  is  characterized  by  the  accumulation  of  gum  under  the 
bark.  Species  of  Monilia  also  cause  gummosis  of  various  stone-fruit  trees,  and 
Botrytis  ciucrca  produces  the  disease  on  cherry  trees.  Bacteria  are  also  said 
to  cause  this  disease. 

Concerning'  the  origin  of  the  gum  on  cherry  trees,  K.  Mikosch  (Sitzber. 
K.  Akud.  ir/.s-.s-.  [Vienna],  Math.  Naturic.  KL,  115  (1906),  No.  6,  pp.  911-961, 
jjls.  .'/). — A  discussion  is  given  of  the  origin  of  the  gum  that  accompanies  the 
disease  of  cherries  known  as  gummosis.  This  gum  is  considered  a  pathological 
product  and  follows  wounds  of  the  cambium,  its  formation  taking  place  within 
the  inner  jxtrtions  of  the  cambium  layer. 

A  peach  disease  {Gard.  Chron.,  3.  ser.,  J,2  (1901),  No.  1018,  p.  160,  fig.  1).— 
A  disease  of  peaclies  due  to  Hehninthosporium  rhaJdiferum  is  briefly  described. 
This  fungus,  which  causes  a  black  moldy  ai»pearance  of  the  ripened  fruit,  was 
first  observed  and  described  by  Berkeley  in  1S(i4,  but  it  appears  not  to  have  been 
recognized  since  that  time.  Although  the  fungus  is  rare,  from  the  nature  of  its 
attack  it  would  probably  prove  a  decided  pest  if  abundant. 

The  writer  recommends  the  picking  and  burning  of  diseased  fruits  and  spray- 
ing the  trees  with  dilute  Bordeaux  mixture  whei'e  the  disease  is  present. 

Diseases  of  strawberries  {Osterr.  Gart.  Ztg.,  2  (1901),  No.  9.  pp.  311-320).— 
A  summary  is  given  of  fungus  and  insect  injuries  to  the  strawberry.  For  the 
prevention  of  the  various  root  diseases,  the  author  reconmiends  the  sterilization 
of  the  soil  where  the  plants  are  to  be  set  with  a  weak  solution  of  formaldehyde. 
To  combat  the  attacks  of  Ramularia,  Phyllosticta,  and  Ascochyta  on  the  leaves 
the  use  of  a  1  iier  cent  Bordeaux  mixture  is  advised.  For  the  false  or  downy 
mildew  spraying  with  Bordeaux  mixture  or  ammoniacal  copper  carbonate  is 
considered  advantageous.  For  the  prevention  of  powdery  mildew,  sulphur 
should  l)e  dusted  over  the  plants  or  they  should  be  sprayed  with  a  fresh  sohi- 
tion  of  potassium  suliihid. 

Studies  on  the  development  of  GlcBOsporium  ribis,  the  means  of  infection, 
and  the  methods  for  combating  it,  R.  Ewekt  (Ztschr.  Pflanzenkrank.,  11 
(1901),  No.  3,  pp.  158-169,  pis.  2). — A  description  is  given  of  the  development  of 
G.  ribis,  or  Pseudopeziza  ribis,  together  with  the  results  of  exi)eriments  on  its 
means  of  infection  and  methods  for  preventing  its  attack  upon  currants. 
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TLe  couidia  were  found  to  retain  their  viability  over  winter,  and,  it  is  be- 
lieved, probably  their  power  to  infect  the  host  plant  also.  The  author  thinks 
it  doubtful  whether  the  mycelium  is  perennial.  Artificial  inoculations  show 
some  natural  resistance  by  the  host  toward  the  fungus.  The  disease  is  said 
to  be  limited  by  the  age  of  the  plants,  as  even  with  the  most  susceptible  sorts 
it  was  impossible  to  infect  either  the  leaves  or  stems  until  they  had  attained  a 
certain  growth  and  age.  The  time  of  natural  infection  is  during  May,  and 
spraying  with  fungicides  containing  copper  should  be  made  early  in  that  month. 

Bordeaux  mixture,  S.  Pickering  {Gard.  Chron.,  3.  ser.,  42  (1907),  JSlo.  I07S, 
p.  150). — In  an  editorial  note  an  account  is  given  of  investigations  on  the 
chemistry  of  Bordeaux  mixture. 

It  is  stated  that  the  claim  that  Bordeaux  mixture  consists  principally  of 
copper  hydroxid  is  not  based  upon  fact,  since  it  consists  of  5  complex  sub- 
stances formed  by  the  action  of  lime  on  copper  sulphate,  the  particular  one 
depending  on  the  proiiortious  used.  In  making  Bordeaux  according  to  the 
ordinary  formula,  where  the  weight  of  lime  used  is  from  4  to  G  parts  to  every 
G  parts  of  crystallized  copper  sulphate,  the  substance  formed  is  said  to  be  a 
double  basic  sulphate  of  copper  and  calcium.  However,  where  the  lime  is  re- 
duced to  the  lowest  proportions  consistent  with  the  precipitation  of  the  whole 
of  the  copper,  the  substance  formed  is  essentially  a  basic  sulphate  of  copper.  In 
the  former  case  when  the  mixture  is  exposed  to  the  air  the  basic  calcium  sul- 
phate present  will  be  attacked  by  carbon  dioxid,  and  until  the  calcium  suliihate 
has  all  been  converted  into  carbonate,  the  basic  copper  sulphate  will  remain 
practically  intact.  Where  the  basic  sulphate  is  present  there  will  be  no  period 
in  which  the  fungicidal  action  is  suspended,  as  there  is  no  basic  calcium  sul- 
phate present.  This  is  held  to  be  a  decided  advantage,  as  with  the  latter  com- 
pound for  equal  weights  of  copper  taken,  two  and  one-h^lf  times  as  much  copper 
sulphate  would  be  liberated  as  with  the  double  basic  compounds. 

For  the  preparation  of  the  basic  sulphate  of  copper,  the  author  recommends 
the  use  of  limewater  in  the  proportion  of  107  pints  of  limewater  to  each  p<>und 
of  copper  sulphate.  Bordeaux  mixture  made  by  this  method  is  said  to  be  more 
efticient  and  cheaper  than  that  made  by  the  ordinary  formula.  It  is  claimed 
that  in  all  cases  Bordeaux  mixture  should  be  tested  in  order  to  prevent  the 
scorching  due  to  an  excess  of  coi)per  sulphate. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

Game  commissions  and  wardens;  their  appointment,  powers,  and  duties, 
R.  W.  Williams,  Jr.  (U.  S.  Dei)t.  Agi:,  Biol.  Surrcu  Bui.  28,  pi).  285,  pis.  8).— 
This  bulletin  contains  a  general  account  of  the  oHice  and  duties  of  wardens, 
a  condensed  summary  of  the  provisions  of  game  laws  relating  to  enforcement 
and  the  full  text  of  such  laws.  The  subject-matter  is  restricted  to  State  laws. 
The  topics  are  elaborately  discussed  and  the  matter  is  arranged  for  ready 
reference. 

Game  laws  for  1907,  T.  S.  Palmer,  H.  Oldys,  and  C.  E.  Brewster  .([/.  S. 
Dept.  A(jr.,  Fanners'  Bui,  308,  pp.  52,  figs.  4). — The  essential  new  features 
of  game  laws  passed  in  1907  are  given.  The  close  seasons  for  diffei*ent  kinds 
of  game  in  the  various  States  are  shown  iu  a  tabular  form.  The  license 
system  for  hunting  and  shipping  game  is  also  discussed. 

Our  feathered  immigrants,  J.  Drummond  {Nciv  Zeal.  Dept.  Agr.,  Dirs.  Biol, 
and  Hort.  Bui.  16,  pp.  VII  -j-  49,  pis.  8). — A  circular  letter  of  inquiry  was 
sent  to  the  correspondents  of  the  department  regarding  the  economic  relations 
of  introduced  birds,  a  list  of  which  was  supplied.    Considerable  evidence  was 
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thus  collected  as  to  the  iujuriousness  of  English  sparrow,  skyhirlv,  bhickbird, 
soug  thrush,  greeufinch,  etc.  Ou  the  other  hand,  good  reports  were  received 
regarding  lapwing,  hedge  sparrow,  starling,  etc. 

It  is  evident  from  the  New  Zealand  experience  that  uo  bird  should  be 
introduced  in  a  country  without  a  previous  careful  study  of  its  habits.  Tlie 
author  presents  iu  a  tabular  form  notes  on  the  relative  abundance  of  various 
native  and  introduced  birds. 

The  introduction  of  top  minnows  into  the  Hawaiian  Islands,  D.  L.  Van 
Dine  (Hmvan  Sta.  Press  Bui.  20,  pp.  10,  figs.  3). — In  1904,  top  minnows 
belonging  to  the  species  Gambiisia  affinis,  Fiindiilus  grandis,  and  MoUicnesia 
latipinna  were  collected  in  Texas  by  A.  Scale,  taken  to  Hawaii  and  liberated 
in  ponds.  About  75  of  each  species  were  introduced.  They  have  multiplied  to 
hundreds  of  thousands  and  have  been  planted  in  the  waters  of  5  islands. 
They  thrive  best  in  shallow  water  at  a  temperature  of  70  to  82°  F.  The  top 
minnows  effectively  rid  the  waters  of  mosquito  larvre  and  promise  to  be  of 
great  help  in  the  problem  of  eradicating  mosquitoes. 

Report  of  the  entomologist,  D.  L.  Van  Dine  {Hawaii  ^ta.  Rpt.  1906,  pp. 
18-32). — Considerable  attention  has  been  given  to  the  encouragement  of  the 
silk  industry  in  Hawaii.  In  cooperation  with  the  Bureau  of  Entomology  of 
this  Department  eggs  of  the  Ore  race  of  silkworms  and  other  races  have  been 
imported  and  tested.  The  cocoons  obtained  in  this  experiment  yielded  a  satis- 
factory amount  of  silk  upon  reeling,  but  lost  too  much  in  weight  upon  boiling 
out. 

Neither  European  nor  American  foul  brood  of  bees  exists  in  Hawaii,  and 
some  attention  is  therefore  being  given  to  the  encouragement  of  beekeeping. 
For  this  purpose  an  attempt  is  being  made  to  introduce  more  desirable  races 
and  crosses  of  bees  than  the  Italian  bees  which  are  already  present  in  the 
islands. 

A  report  is  given  on  the  successful  introduction  of  fish  for  the  destruction  of 
mosquito  larva».  (See  above.)  The  list  of  injurious  insects  of  Hawaii  is  con- 
tinued, and  a  list  is  given  of  the  accessions  to  the  entomological  library 
relating  to  Hawaiian  entomology. 

Report  of  the  entomolog'ist,  C  O.  Houghton  {Delaware  Sta.  Rpts.  190.'/- 
1906,  pp.  77-107). — In  controlling  the  apple-leaf  miner  fall  plowing,  spraying  in 
June  with  a  10  per  cent  kerosene  emulsion,  and  destruction  of  the  leaves  in  the 
fall  are  recommended.  Little  benefit  was  noted  from  the  use  of  sticky  bands  in 
capturing  plum  curculio. 

Experiments  in  greenhouse  fumigation  indicate  that  white  flies  and  plant  lice 
may  be  readily  controlled  at  very  little  expense.  Fumigation  with  hydrocyanic- 
acid  gas  should  be  done  at  intervals  of  4  to  6  weeks. 

As  a  remedy  for  mosciuito  larvjp,  crude  petroleum  proved  better  than  kerosene, 
but  a  proprietary  oil  i)reparati<)n  was  e\'en  more  efficient.  A  list  of  the  ( -oleop- 
tera  of  Delaware  is  given  together  with  notes  on  cabbage  plutella,  cabbage  but- 
terfly, rose  leaf  beetle,  and  oyster-shell  bark-louse. 

Injurious  insects  and  other  animals  observed  in  Ireland  during  the  year 
1906,  G.  H.  Carpenter  (Eeon.  Pror.  Roy.  Dublin  »S'oc.,  /  {1907),  No.  11,  XIX, 
pp.  Jf21-Ji52,  pis.  6,  figs.  11). — Sheep  were  freed  from  Trichodectes  sphwroceph- 
aliis  by  dii>ping  twice  in  arsenic  and  whale-oil  soap.  Barley  was  attacked  by 
tJlachypUra  corn  Ufa.  Cabbage  was  damaged  by  diamond-back  moth,  root-gall 
weevil,  and  Psylliodes  chrysocephala. 

Notes  are  also  given  on  Hilpha  opaea,  cutworms,  winter  moth,  plum  aphis, 
oyster-shell  scale,  black-currant  mite,  pine  weevil,  Phyllodecta  vulgatissima,  ete. 
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Work  of  the  zoological  and  entomological  laboratory,  J.  Vosseler  (Bcr. 
Land  u.  Forfiiiv.  Dciitsch-Ostafril-a,  3  (1901),  No.  3,  irp.  108-119).— Among  in- 
jurious locusts  Zonoccnis  clcgans  caused  most  damage.  Sisal  was  attaclced  by 
a  species  of  Acbrfea.  Mention  is  made  of  the  most  important  insect  pests  of 
cotton,  cocoanut,  rubber  plants,  coffee,  castor  oil  plant,  fruit  trees,  cinchona, 
garden  vegetables,  etc. 

Greenhouse  pests  of  Maryland,  A.  B.  Gahan  {Maryland  Sta.  Bui.  119,  pp. 
36,  figs.  8). — The  author  aims  to  give  an  account  of  the  appearance,  habits,  and 
life  history  of  all  the  important  animal  pests  of  greenhouses  in  Maryland.  These 
include  mealy  bugs,  various  scale  insects,  plant  lice,  white  fly,  red  spider, 
thrips,  wireworms,  snow  bugs,  and  slugs. 

The  proi>osed  remedies  include  syringing  with  water,  fumigation,  dusting, 
spraying,  and  dipping.  Directions  are  given  for  the  preparation  and  application 
of  insecticides. 

The  periodical  cicada,  C.  L.  INIaelatt  (U.  S.  Dept.  Ayr.,  Bur.  Ent.  Bui.  71, 
pp.  181,  pis.  6,  figs.  68). — This  is  a  thoi'ough  revision  of  Bulletin  14  of  the 
Division  of  Entomology  (E.  S.  R.,  10,  p.  1071).  Additional  data  are  given  on 
the  habits  of  the  periodical  cicada.  The  broods  of  the  insect  have  been  so  re- 
numbered as  to  indicate  their  relationship  in  time  and  geographical  distribu- 
tion.   An  extensive  bibliography  of  the  subject  is  presented  (pages  154-169). 

Locust  destruction  {Natal  Agr.  Jour,  and  Min.  Rec,  10  {1901),  No.  6,  pp. 
609-611). — An  intercolonial  conference  was  held  by  representatives  of  the 
British  colonies  of  South  Africa.  It  appears  desirable  that  each  colony  should 
seriously  attack  the  locust  problem.  The  best  remedy  is  a  sweetened  solution 
of  arsenite  of  soda.  Treatment  should  be  applied  to  the  locusts  in  their 
nymphal  stage. 

The  spring  grain-aphis  or  so-called  "  green  bug,"  -F.  M.  Webstee  ( U.  S. 
Dept.  Agr.,  Bur.  Ent.  Circ.  93,  pp.  18,  figs.  1). — The  third  serious  outbreak  of 
Toxoptera  graminum  in  the  United  States  occurred  during  the  last  si)ring.  The 
pest  is  distributed  east  of  longitude  105°  and  south  of  latitude  41°,  and  breeds 
fi-om  sea  level  to  an  altitude  of  5,000  ft.  During  warm  weather  a  generation  is 
passed  in  S  days.  In  ordinary  seasons  the  natural  enemies  of  this  pest  keep  it 
in  check.     In  addition  to  cereals  the  insect  has  several  alternative  food  plants. 

Tobacco  dust  had  no  effect  on  the  aphis,  but  kerosene  emulsion  gave  good 
results.  Parasites,  particularly  Lysiphlchiis  trilici,  overcome  the  aphis  un- 
aided if  weather  ctmditions  are  favorable,  but  colonization  of  the  parasites  is 
of  no  avail.  Much  good  may  result  from  plowing  and  harrowing  infested 
ground,  running  a  surface  tire,  or  from  the  use  of  kerosene  emulsion.  Rotation 
of  crops,  better  cultural  methods,  and  irrigation  have  also  proved  of  con- 
siderable importance  in  the  control  of  the  aphis. 

The  chinch  bug,  F.  M.  Webstee  {U.  S.  Dept.  Agr.,  Bur.  Ent.  Bui.  69,  pp. 
95,  figs.  19). — This  is  a  revised  and  enlarged  edition  of  Bulletin  15  of  the 
Division  of  Entomology  (E.  S.  R.,  10,  p.  1069).  Particular  attention  has  been 
given  to  a  revision  of  the  remedies  for  controlling  the  chinch  bug  and  to  the 
study  of  its  origin  and  distribution. 

Cotton  insects,  L.  de  la  Babreda  {Bol.  Com.  Par.  Agr.,  .'/  {1907),  No.  2,  pp. 
107-215.  pis.  2.'f.  map  1). — A  series  of  questions  was  sent  to  various  planters  in 
Mexico  regarding  the  prevalence,  injurious  attacks,  and  means  commonly 
adopted  for  combating  the  cotton-boll  weevil.  The  replies  received  are  sum- 
marized by  the  author.  Considerable  attention  is  given  to  the  work  of  the 
Bureau  of  Entomology  of  this  Department  in  the  control  of  the  boll  weevil. 

The  sugar-cane  leaf -roller,  with  an  account  of  allied  species  and  natural 
enemies,  O.  H.  Swezey  {Hawaiian  Hugar  Planters''  ,S7a.,  Div.  Ent.  Bui.  5.  pp. 
61,  pis.  6,  figs.  3). — A  technical  description  is  given  of  Oiniodes  accepta  and  of 
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various  other  si)ecies  of  that  genus.  The  life  history  ami  food  plauts  of  eat-h 
species  are  discussed.     A  table  is  given  for  the  identification  of  the  species. 

Omiodes  may  be  destroyed  by  spraying  young  cane  plants  with  arseuicals 
or  by  hand  picking.  The  life  history  and  economic  importance  of  various 
parasites  of  Omiodes  are  discussed. 

Papers  on  deciduous  fruit  insects  and  insecticides.  The  pear  thrips, 
D.  MouLTON  ([/.  *S'.  Dei)t.  Agr.,  Bur.  Ent.  Bui.  68,  pt.  1,  pp.  16,  pis.  2,  figs.  H).— 
Euthrips  pyri  has  caused  serious  damage  to  deciduous  fruit  trees  in  the  Santa 
Clara  Valley  and  San  Francisco  Bay  counties  for  the  past  2  or  3  years.  It 
attacks  the  buds  of  peach,  apricot,  pear,  prune,  cherry,  apple,  and  other  trees, 
causing  perhaps  most  injury  to  pears.  The  adult  thrips  appear  in  February 
and  March  and  disappear  about  the  middle  of  May.  From  that  time  until  the 
next  spring  the  insect  lives  in  the  soil  at  a  depth  of  about  4  or  5  in. 

The  eggs  are  deposited  in  the  blossoms,  stems,  leaf  petioles,  and  leaf  veins, 
and  as  soon  as  the  young  hatch  they  feed  upon  the  tender  parts  of  the  leaves. 
A  technical  description  is  given  of  the  insect  in  its  different  stages. 

In  combating  this  pest  contact  insecticides  have  been  found  effective  upon  the 
exposed  thrips,  but  soon  after  spraying  the  trees  appear  to  be  reinfested  from 
thrips  which  were  not  touched  by  the  spray  and  from  other  sources.  It  is  be- 
lieved that  a  thorough  cultivation  of  the  soil  will  destroy  a  considerable  i)er- 
centage  of  the  larvae  and  nymphs.  The  thrips  are  preyed  upon  by  a  few  pre- 
daceous  enemies  and  are  also  attacked  by  a  parasitic  fungus  belonging  to  the 
genus  Cladosporium. 

Papers  on  deciduous  fruit  insects  and  insecticides.  The  spring  canker- 
worm,  A.  L.  QuAiNTANCE  ( C/.  8.  Dcpt.  Agr.,  Bur.  Ent.  Bui.  68,  pt.  2,  pp.  17-22, 
i)ls.  2). — The  spring  cankerworm  causes  the  almost  total  defoliation  of  orchards 
in  certain  localities.  For  controlling  this  pest  it  is  recommended  on  the  basis 
of  demonstration  experiments  that  infested  orchards  be  sjirayed  with  Paris 
green  (1  lb.  in  100  gal.  of  water)  or  arsenate  of  lead  ((>  to  10  lbs.  in  100  gal.  of 
water).  If  the  Paris  green  is  not  used  in  Bordeaux  mixture,  5  or  6  lbs.  of  lime 
should  be  added  for  each  100  gal.  of  water.  Moreover  the  soil  about  the  trees 
should  be  thoroughly  cultivated  in  summer,  and  some  benefit  may  be  expected 
from  the  use  of  sticky  bands  on  the  trunks  of  the  trees. 

Papers  on  deciduous  fruit  insects  and  insecticides.  The  trumpet  leaf- 
miner  of  the  apple,  A.  L.  Quaintance  (U.  S.  Dcpt.  Agr.,  Bur.  Ent.  Bui.  68, 
pt.  3,  pp.  23-30,  pi.  1,  fig.  1). — Tischcria  nuillfolicUa  is  described  in  all  its  stages, 
and  notes  are  given  on  its  history  and  distribution.  The  insect  has  been  re- 
ported on  apple,  haw,  crab,  raspberry,  etc.  The  author  did  not  observe  it  on 
blackberry. 

There  ate  two  broods  annually.  The  insect  is  distributed  from  South  Caro- 
lina .to  Canada.  A  number  of  parasites  attack  the  pest.  Badly  infested  leaves 
fall  prematurely.  The  insect  may  be  i)artly  controlled  by  plowing  the  ground 
in  spring  and  by  spraying  with  a  12-1.^)  per  cent  kerosene  emulsion. 

Papers  on  deciduous  fruit  insects  and  insecticides.  The  lesser  peach 
borer,  A.  A.  Girault  ( U.  S.  Dcpt.  Agr.,  Bur.  Ent.  Bui.  68,  pt.  ^,  pp.  31-Ji8,  pi. 
1,  fig.  1). — This  insect,  although  described  in  ISOS,  has  not  been  considered  an 
importiint  pest  until  recent  years.  It  occurs  on  both  wild  and  cultivated  plums 
and  cherries,  Juneberry,  beach  [)lum,  chestnut,  and  peach,  showing  a  preference 
for  the  peach.  The  insect  is  distributed  from  Canada  to  Florida  and  to  the  Pa- 
cific Coast,  but  appears  to  be  most  injurious  to  peaches  in  New  Jersey,  New 
York,  Virginia,  Ohio,  Georgia,  and  Maryland. 

The  lesser  peach  borer  passes  the  vv^inter  in  the  larval  condition  under  the 
bark.  The  moths  appear  in  March  and  April,  dei)osit  their  eggs  soon  after- 
wards, and  the  young  penetrate  through  the  crevices  of  the  bark.    There  are  2 
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generations  annually.  The  insect  is  carefully  described  in  all  Its  stages.  Ap- 
parently the  adults  do  not  live  longer  than  1  week.  The  life  cycle  of  the  sum- 
nier  generation  is  about  4^  months  and  of  the  winter  generation  74  months. 

A  number  of  natural  enemies,  mostly  Hymenoptera,  have  been  observed.  The 
best  means  of  controlling  the  insect  consist  in  good  cultivation  and  care  of  the 
peach  orchards  and  in  cutting  the  larvae  out  of  their  burrows. 

The  Howard  scale,  E.  P.  Taylor  {Colorado  Sta.  Bui.  120,  i)p.  19,  figs.  //).— 
Aspidiotus  howardi  was  discovered  on  the  fruit  and  barli  of  the  prune  and  wild 
plum  in  1894.  It  now  occurs  in  many  fruit  orchards  in  Colorado,  and  appears 
to  be  a  native  of  the  State.  It  is  less  destructive  than  the  San  Jose  scale,  but  it 
attacks  pear,  plums,  and  prunes. 

A  number  of  natural  enemies  have  been  observed  which  help  to  keep  the  pest 
in  check,  but  the  main  reliance  must  be  placed  on  the  use  of  lime-sulphur  wash 
in  late  spring. 

Codling'  moth,  C.  Bokner  {Min.  Bl.  K.  Preuss.  Vcrwalt.  Lamliv.,  Domdncn  n. 
Forsten,  3  (1907),  No.  4,  Anz.  BHlagc,  pp.  104-107,  figs.  6).— The  appearance 
and  life  history  of  the  codling  moth  are  briefly  outlined.  The  pest  is  to  be  com- 
bated by  the  use  of  bands  about  infested  trees,  destruction  of  windfall  apples, 
and  spraying  with  Bordeaux  mixture  containing  an  arsenical. 

Mites  and  lice  on  poultry,  N.  Banks  {U.  S.  Dcpt.  Agr.,  Bur.  Ent.  Circ.  92, 
pp.  S,  figs.  6). — A  description  is  given  of  the  common  chicken  mite.  This  pest 
may  best  be  controlled  by  repeated  spraying  of  hen  houses  with  kerosene  emul- 
sion. Other  remedies,  such  as  lime  and  sulphur  or  whitewash  and  carbolic  acid, 
have  given  fairly  good  results.  The  mite  which  causes  scaly  legs  may  be  con- 
trolled by  the  use  of  warm  soap  suds  and  sulphur  ointment.  Brief  notes  are 
also  given  on  Cnemidocoptes  gallirm,  Rivoltasia  Mfurcata,  and  Argas  miniatus. 

In  controlling  chicken  lice  mixtures  of  carbolic  acid  and  lime,  or  kerosene, 
sulphur,  and  lime,  or  kerosene  and  naphthaline  may  ^e  used.  Notes  ai-e  also 
given  on  Mcnopon  biseriatum.  If  eggs  are  hatched  in  incubators  and  chickens 
cared  for  in  brooders,  poultry  may  be  raised  without  becoming  infested  with  lice 
and  mites. 

Dipping  nursery  stock  in  insecticides,  C.  P.  Close  {Delaware  Sta.  Rpts. 
1904-1906,  pp.  4S-69). — Nursery  stock  of  apple,  pear,  plum,  and  peach  trees  was 
dipped  in  kerosene  limoid  emulsion,  pure  kerosene,  crude  petroleum,  lime-sul- 
phur-salt wash,  and  a  number  of  proprietary  insecticides.  The  stock  was 
dipped  and  planted  from  April  25  to  May  4.  As  a  result  of  these  tests  it  ap- 
pears undesirable  to  dip  the  roots  of  nursery  stock.  As  a  dip  for  the  tops  kero- 
sene, crude  petroleum,  and  a  25  per  cent  kerosene  limoid  emulsion  are  recom- 
mended for  ai)ples  and  pears,  and  for  plums  crude  petroleum  and  kerosene 
limoid  30  to  50  per  cent.  The  results  obtained  with  peaches  are  not  consid- 
ered satisfactory. 

Young  strawberry  plants  of  several  varieties  were  dipped  in  various  strengths 
of  kerosene  limoid  emulsion,  whale-oil  soap-kerosene  emulsion,  whale-oil  soap 
alone,  and  tobacco  with  or  without  whale-oil  soap.  The  mixtures  containing 
kerosene  injured  the  plants  quite  seriously,  while  those  containing  tobacco  or 
whale-oil  soap  were  relatively  harmless. 

Fumigation  for  the  destruction  of  insects,  A.  I.  Kendall  {Proc.  Ann.  Conf. 
Sanit.  Off.  N.  Y.,  6  {1906),  pp.  191-196) .—Attention  is  called  to  the  work  which 
has  been  done  in  the  destruction  of  mosquitoes  and  household  insects  in  Cuba, 
Panama,  and  elsewhere.  In  this  work  sulphur,  pyrethrum,  camphor  and  car- 
bolic acid,  hydrocyanic-acid  gas.  etc.  have  been  used. 

Lead  arsenate  and  Paris  green,  .J.  P.  Street  and  W.  E.  Britton  ( Connecticut 
State  Sta.  Bui.  157,  pp.  13). — The  content  of  arsenic  oxid  in  samples  of  lead 
arsenic  varied  from  11.29  to  21.91  per  cent,  and  the  lead  oxid  from  25.59  to 
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44.05  per  ceut.  The  percentage  of  soluble  arsenic  was  low  in  all  samples.  The 
impurities"  were  partly  nitrates,  but  were  not  determined  more  accurately.  At 
tlio  usual  market  iiricos  lead  arsenate  is  cheaper  than  Paris  green. 

In  sami)les  of  Paris  green  the  amount  of  arsenious  oxid  ranged  from  50.2  to 
VA.V.)  i)er  cent,  and  cupric  oxid  from  25.56  to  30.27  per  ceut.  Most  of  the  sam- 
ples contained  too  much  soluble  arsenic. 

Direc'tions  were  given  for  the  preparation  and  use  of  lead  arsenate  and  Paris 
green. 

Pyrethrum  powder,  A.  L.  IIerrera  (Com.  Par.  Agr.  [Mexico'],  Circ.  61,  pp. 
2.'i,  pis.  0). — A  botanical  discussion  is  given  on  the  plants  from  which  pyrethrum 
powder  is  made.  The  uses  of  this  powder  in  the  control  of  various  insect  pests 
are  also  mentioned.  The  methods  of  preparation  of  pyrethrum  powder  are  de- 
scribed and  notes  are  given  on  its  chemical  composition. 

Spray  materials,  C.  L.  Penny  {Delaware  Sta.  Rpfs.  WOj-l'DOG,  pp.  3),  35). ~ 
It  was  observed  that  carbon  dioxid  decomposes  lime-sulphur-salt  wash  setting 
free  sulphureted  hydrogen  and  sulphur.  It  is  doubtful,  however,  whether  in 
case  this  gas  is  compressed  in  a  power-spraying  apparatus  a  sufficient  length  of 
time  will  be  given  for  it  to  act  disastrously  upon  the  composition  of  the  in- 
secticide. 

Proceedings  of  the  nineteenth  annual  meeting  of  the  Association  of 
Economic  Entomologists  (C7.  iS'.  Deyt.  Agr.,  Bur.  Ent.  Bui.  67,  pp.  I.'i5,  pi.  I, 
pgs.  7). — The  nineteenth  annual  meeting  of  the  Association  of  Economic  Ento- 
mologists was  held  at  Columbia  University,  New  York  City,  December  28,  29, 
1900.  At  this  meeting  a  number  of  papers  on  entomological  topics  were  pre- 
sented, together  with  reports  of  committees  on  nomenclature,  cooperative  test- 
ing of  insecticides,  and  National  control  of  introduced  insect  pests.  As  at  previ- 
ous meetings  of  the  association,  several  short  papers  were  presented  dealing 
with  the  biological  and  economic  aspects  of  the  more  important  insect  pests  of 
the  year.  Such  accounts  were  presented  for  Minnesota  by  F.  L.  Washburn,  for 
New  .Jersey  by  J.  B.  Smith,  for  Maryland  by  A.  B.  Gahan  and  G.  P.  Weldon,  for 
New  York  by  E.  P.  Felt,  for  Georgia  by  R.  I.  Smith,  for  the  Philippines  by  C.  S. 
Banks,  and  for  Central  Alberta  by  P.  B.  Gregson. 

The  Occurrence  of  the  Gipsy  Moth  in  Connecticut  was  discussed  by  W.  E. 
Kritton  (pp.  22-20).  The  work  of  eradication  has  progressed  satisfactorily  and 
it  is  now  difficult  to  find  any  indication  of  the  gipsy  moth.  W.  J.  Schoene  re- 
l>orted  the  willow  borer  as  very  destructive  to  nursery  plantations  of  poplar 
and  willow  (pp.  27,  28).  Some  benefit  was  derived  from  the  use  of  arsenical 
sprays.  Aphis  eggs,  particularly  those  of  species  which  occur  on  apples,  are 
nearly  all  destroyed  by  spraying  with  sulphur  wash  or  crude  oil,  according  to 
experiments  by  H.  E.  Hodgkiss  (pp.  29,  30).  Accounts  were  also  presented  on 
the  manner  of  birth  of  the  woolly  aphis,  by  W.  E.  Rumsey  (pp.  31-33)  ;  of  injury 
by  the  pear  blister  mite  to  apple  leaves,  by  P.  J.  Parrott  (pp.  43—16)  ;  and  of  the 
natural  enemies  of  the  cottony  maple  scale,  by  E.  L.  Dickerson  (pp.  48-52). 

The  different  methods  used  in  estimating  the  benefit  of  spraying  for  codling 
moth  were  discu.ssed  by  A.  F.  Burgess  (pp.  53-55).  E.  D.  Ball  presented  a  i)aper 
on  The  C(mtrol  of  the  Codling  Moth  in  the  Arid  Regions  (j)p.  .5,5-75).  The  cod- 
ling moth  in  Utah  has  been  shown  to  be  definitely  two-brooded.  It  is  so  abun- 
dant as  to  require  5  to  8  insecticide  applications.  Moi'e  than  two-thirds  of  the 
first  brood  and  nearly  two-thirds  of  the  second  brood  of  larvae  enter  the  calyx 
and  about  98  per  cent  of  these  larvio  were  destroyed  by  two  early  applications. 

Suggestions  regarding  suitable  subjects  for  entomological  research  under  the 
Adams  Act  were  made  by  E.  D.  Sanderson  (pp.  77-84).  B.  H.  Walden  reported 
a  new  sawfly  (PamphiUus  pemicum)  as  injurious  to  peach  leaves  (pp.  85,  86). 
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Tlie  practical  work  done  in  Colorado  in  combatinfi  the  Howard  scale  was  dis- 
cussed by  E.  P.  Taylor  (pp.  87-93).  Good  results  were  obtained  from  the  use 
of  lime-sulphur  mixture  and  other  insecticides.  F.  M.  Webster  discussed  the 
value  of  parasites  in  the  control  of  the  insect  enemies  of  cereals  and  forage 
crops  (pp.  94-100).  In  this  paper  particular  attention  was  given  to  wheat 
midge,  Hessian  fly,  .iointworms,  and  army  worm. 

A  paper  on  the  insect  enemies  of  tobacco  in  Florida  was  discussed  by  W.  A. 
Hooker  (pp.  106-111),  special  mention  being  made  of  bud  worms,  tobacco  worms, 
tobacco  flea-beetle,  grasshoppers,  tobacco  leaf-miner,  cutworms,  and  leaf  hoppers. 
E.  D.  Sanderson  presented  suggestions  regarding  the  construction  of  a  spray 
nozzle  which  will  give  definite  proportions  of  a  mechanical  mixture  of  oil  and 
water   (pp.  112-116). 

The  other  papers  presented  at  the  meetings  included  one  on  GastropMlus 
nctsaJis  and  Ccratopogou  eriophorus  and  insects  in  relation  to  leprosy,  by  C.  F. 
Baker  (pp.  117-119).  On  the  Eradication  of  the  Black-Currant  Gall-Mite,  by 
W.  E.  Collinge  (pp.  119-123;  and  the  destruction  of  mosquitoes  in  houses  by 
means  of  chrysanthemum,  by  A.  L.  Herrera  (pp.  123,  124). 

Report  of  the  meeting  of  inspectors  of  apiaries  (San  Antonio,  Tex., 
November  12,)  1906  (C7.  *S*.  Dcpt.  Ayr.,  Bur.  Eitt.  Bui.  10,  pp.  79,  pi.  i).— At 
a  meeting  of  inspectors  of  apiaries  in  San  Antonio,  Texas,  November  12,  1906, 
a  number  of  papers  were  read,  which  have  been  collected  in  the  present  bulletin. 

The  Bacteriology  of  Bee  Diseases  was  discussed  by  G.  F.  AVhite  (pp.  10-18). 
The  speaker  recognized  3  infectious  bee  diseases — European  foul  brood,  Ameri- 
can foul  brood,  and  pickle  brood. 

E.  F.  Phillips  referred  to  The  Present  Status  of  the  Investigation  of  Bee 
Diseases.  A  historical  account  of  the  subject  was  given  and  detailed  notes 
were  presented  on  the  growth  and  behavior  of  Bacillus  alvci,  B.  A.,  and  B.  larvw. 

Apiary  inspection  in  New  York  was  considered  byV3.  Stewart.  An  inspector 
must  be  a  practical  bee  raiser.  No  bees  are  strictly  immune  to  disease,  but 
vigorous  Italians  are  nearly  so. 

F.  A.  Parker  spoke  of  American  Foul  Brood  on  the  Pacific  Coast.  In  Cali- 
fornia the  disease  behaves  somewhat  differently  than  in  other  parts  of  the 
country.  Some  bee  raisers  have  as  many  as  4,000  swarms.  The  disease  spreads 
rapidly  in  many  cases.  Much  careful  attention  is  requii-ed  on  the  part  of  the 
Inspectors  to  prevent  disaster. 

N.  E.  France  outlined  the  history  of  bee  inspection  in  Wisconsin,  referring 
particularly  to  the  difficulties  met  by  the  inspector  in  carrying  out  the  State 
law. 

Practical  bee  keeping,  R.  Benton  {Montana  Sta.  Bui.  67,  pp.  75,  pis.  .{,  figs. 
15). ■ — A  sunmiary  is  given  of  information  important  to  the  beginner  and  small 
apiarist.  The  bulletin  is  based  on  available  data  and  experiments  in  Montana. 
The  subject-matter  includes  the  structure,  habits,  and  varieties  of  the  honey 
bee,  and  a  discussion  of  honey  plants,  beehives,  handling  of  bees,  starting  an 
apiary,  wintering  bees,  queen  rearing,  control  of  swarming,  production  of  honey, 
and  diseases  of  bees. 

Bee  culture,  I.  Hopkins  (.Vr/r  Zeal.  Dept.  Agi:,  Dirs.  Biol,  and  Hort.  Bui. 
IS,  pp.  3-'i,  figs.  2'i). — Practical  directions  are  given  regarding  the  care  and 
management  of  bees,  including  the  location  of  the  apiary,  hives,  and  other  bee 
apparatus,  honey  plants,  etc.  A  special  section  of  the  bulletin  is  devoted  to  a 
discussion  of  the  relation  of  bees  to  flowers  and  fruit  growing. 

The  cause  of  American  foul  brood,  G.  F.  White  (U.  8.  Dept.  Agr.,  Bur.  Ent. 
Circ.  9^.  pp.  .'/)• — The  author  had  previously  announced  the  occurrence  of 
Bacillus  larva:  in  American  foul  brood.  In  experiments  reported  iu  this  circu- 
lar the  disease  was  transmitted  to  healthy  colonies  of  bees  by  material  from 
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diseased  larvjc  and  by  pure  cultures  of  li.  hirnr.  A  new  culture  medium  con- 
taining the  sterile  filtrate  of  healthy  bee  larvje  has  been  <  prepared  for  use  in 
the  cultivation  of  B.  larvw.  It  is  held  that  the  structures  described  by  A, 
Maassen  as  Spirochwta  apis  are  nothing  but  the  giant  whips  of  B.  larvw. 

Influence  of  high  temperatures  on  the  eggs  of  silkworms,  E.  Quajat  (Ar/r. 
Mod.,  13  (J007),  No.  S(>,  pp.  .^rn'-.TO.')).— Temporary  expcisure  of  the  eggs  of 
various  races  of  silkworms  to  temi)e;-atures  up  to  45°  C.  had  no  apparent  effect 
upon  the  development  of  the  larva  or  the  quality  of  the  silk  produced. 

FOODS— HUMAN  NUTRITION. 

The  economic  seaweeds  of  Hawaii  and  their  food  value,  Minnie  Reed 
(Hawaii  Sta.  Rpt.  1906,  pp.  61-88,  pis.  Jf). — Marine  algse  are  important  in  the 
diet  of  native  Hawaiians,  as  they  are  in  China  and  Japan.  Some  varieties  are 
cultivated  in  addition  to  the  abundant  supply  found  native  on  the  coast.  The 
methods  of  gathering  algje,  which  are  known  in  Hawaii  as  limu,  the  native 
methods  of  preparing  and  serving  them,  methods  of  preservation,  native  methods 
of  cultivation,  and  other  similar  questions  are  discussed  and  analyses  of  3 
species  made  by  11.  A.  Duncan  are  reported. 

As  regards  composition,  the  marine  algfe  somewhat  resemble  green  vegetables 
and  according  to  the  data  summarized  are  especially  useful  for  supplying  bulk 
to  the  ration,  while  the  algse  gelatins  are  also  important  in  counteracting  a 
tendency  to  constipation.  "  Mineral  matters  are  needed  for  the  formation  of 
bones,  teeth,  and  other  tissues,  and  to  fidfill  other  physiological  functions.  The 
a!g:e  are  rich  in  phosphates,  clilorids,  bromids,  iodids,  etc.,  and  it  seems  prob- 
able that  the  mineral  matter  which  they  supply  must  be  of  importance  to  the 
body." 

The  native  Hawaiians  use  these  edible  seaweeds  to  a  great  extent  as  salads 
and  relishes.  In  the  author's  opinion,  they  are  more  palatable  when  used  in 
<»ther  ways.  As  shown  by  culinary  tests  "  many  of  the  seaweeds  when  cooked 
in  soups,  gravies,  or  with  meats,  or  made  into  jellies,  are  entirely  free  from 
.  .  .  [any]  disagreeable  or  peculiar  flavor.  If  cooked  too  long,  or  too  large  a 
(juantity  is  used  in  the  soups  or  jellies,  the  flavor  is  apt  to  be  strong,  but  if 
used  in  smaller  quantities  it  is  very  delicate  and  pleasant.  The  writer  has 
carefully  tested  a  number  of  species,  cooking  them  in  a  variety  of  combinations. 
They  seem  to  be  equally  palatable  when  used  either  fresh  or  dried.  The 
1 1  leached  seaweeds  of  course  make  the  best  appearing  jelly  and  blancmange,  and 
look  best  in  the  soups  and  stews." 

Satisfactory  results  were  obtained  when  mucilage  was  made  from  seaweeds 
and  also  with  seaweed  gelatin  used  as  culture  media  in  laboratory  work.  "  If 
the  tons  of  algfe  wasting  on  our  shores  could  be  utilized  for  gelatin,  glue,  farina, 
etc..  it  would  .  .  .  add  to  the  general  wealth  and  prosperity  of  these  islands  and 
to  the  United  States. 

"  Further  experiments  and  analyses  should  be  made  by  the  Government  to 
test  the  nutritive  value  of  our  alga^  and  to  find  the  best  methods  of  securing 
the  greatest  amount  of  gelatin  from  each  variety.  Enough  has  already  been 
done  to  suggest  the  future  value  of  our  economic  algse  if  properly  utilized." 

A  list  of  edible  alga'  of  the  Hawaiian  Islands  is  appended  to  the  report. 

The  chemistry  of  strength  of  wheat  flour,  T.  V>.  Wood  (Jour.  Agr.  ScL,  2 
(1!)07),  No.  2,  pp.  139-160,  fl'f/s.  2). — As  the  chemical  eomposition  of  the  gliadin 
and  glutenin  of  strong  and  weak  flours  was  found  to  be  identical  in  all  tlu>  sam- 
ples examined,  it  seemed  probiible  that  the  difterence  between  strong  and  weak 
Hours  might  lie  in  the  physical  rather  than  the  chemical  properties  of  their 
gluten. 
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"  Siiu-e  it  is  well  known  that  the  physical  properties  of  proteids  are  profouudly 
affected  by  small  qnantities  of  acitts,  alkalis,  and  salts,  the  amounts  of  thest; 
substances  in  strong  and  weak  flours  were  determined.  In  the  few  cases  exam- 
inetl,  it  was  found  that  the  strength  was  associated  with  a  high  ratio  of  proteid 
to  salts  and  weakness  with  a  low  ratio.  It  is  suggested  that  the  variation  of 
this  I'atio  may  be  the  explanation  of  the  different  physical  behavior  of  the  gluten 
of  strong  and  wealv  flours,  and  that  this  is  the  factor  which  determines  that  com- 
ponent of  strength  which  governs  the  shape  of  the  loaf  and  its  power  of  retain- 
ing gas.     This  point  is  receiving  further  investigation. 

"The  factor  which  primarily  determines  the  size  of  a  loaf  which  a  flour 
can  make  is  quite  distinct.  The  size  of  the  loaf  is  shown  to  depend  in  the  first 
instance  on  the  amount  of  sugar  contained  in  the  flour  together  with  that  formed 
in  the  dough  by  diastatic  action.  It  is  proposed  to  measure  this  by  incubating 
the  flour  witli  yeast  and  water,  and  collecting  the  carbon  dioxid  evolved  during 
24  hours.  Particular  attention  should  be  paid  to  the  rate  of  gas  evolution  in  the 
later  stages  of  the  fermentation,  as  this  is  shown  to  be  more  directly  connected 
with  the  size  of  the  loaf.  .  .  . 

"  The  largeness  of  the  loaf  depends  chiefly  on  the  capacity  of  the  flour  to  give 
off  gas  when  fermented  with  yeast,  especially  in  tlie  later  stages  of  dough  fer- 
mentation, and  the  suggestion  is  made  that  shapeliness,  and  probably  gas  reten- 
tion, are  dependent  on  the  physical  properties  of  the  gluten  as  modified  by  the 
presence  of  varying  proportions  of  salts." 

A  comparison  of  various  methods  of  estimating'  the  baking  qualities  of 
flour,  II.  W.  Thatcher  (Jour.  Aiiicr.  Vhcm.  Soc,  29  {1907),  No.  6,  pp.  910- 
921 ) . — From  the  results  of  the  comparative  tests  reported,  the  author  concludes 
that  "  no  single  test  which  was  tried  is  capalile  of  giving  conclusive  evidence  as 
to  the  baking  quality  of  flour.  Any  of  the  processes  which  have  yet  been  sug- 
gested for  testing  flour  must  l)e  s^ipplemeuted  by  a  babiug  test  if  final  and  accu- 
rate conclusions  are  to  be  reached. 

"  The  baker's  sponge  tests  appear  to  afford  little  evidence  of  value  except  in 
the  case  of  low-gluten  flours.  Inasmuch  as  these  tests  require  nearly  as  much 
actual  woi'k  and  fully  as  much  care  and  attention  as  the  complete  baking  tests, 
it  appears  that  they  may  well  be  abandoned  in  favor  of  the  latter." 

Portuguese  studies  of  flour,  F.  da  Su.va  {Rev.  Chim.  Pura  c  AppL,  1 
{1905),  pp.  262-2()5;  abs.  in  Ztsclir.  Untersuch.  Nahr.  u.  GcnmsmtL,  13  {1901), 
No.  9,  p.  582). — The  analyses  of  flour  reported  were  made  to  secure  data  for 
judging  of  the  quality  of  Portuguese  flour  and  its  agreement  with  the  legal 
standard. 

Zwieback  preparations,  K.  Fischer  and  O.  Gruenert  {ZtscJir.  Untrrsucli. 
Ndltr.  u.  (Inuissmtl.,  13  {1901),  No.  11,  pp.  692-691). — A  number  of  compounds 
recommended  by  manufacturers  as  additions  to  zwieback  cakes  and  other 
bakers'  goods  were  examined  and  found  to  contain  small  quantities  of  soap. 
The  authors  state  that  in  Holland  and  some  other  localities  it  has  been  a 
common  practice  to  add  a  small  amount  of  soap  to  such  goods  with  the  idea 
of  lessening  the  amount  of  egg  required  to  make  goods  light,  etc.  The  data 
rei)orted  are  discussed  with  reference  to  the  detection  of  soap  in  bakers'  goods. 

Phosphoric  acid  in  barley,  W.  Windisch  (.Jiilirh.  IVr.s.  u.  Lchrnnst.  Braucrci 
Berlin,  9  {1906),  p.  36;  abs.  in  Chrni.  Zentbh,  IS  {1901),  I,  No.  19,  p.  U39).— 
According  to  the  author's  investigations,  no  phosphorus  occurs  in  barley  in 
inorganic  form,  although  such  phosphorus  comi)ounds  are  formed  during 
sprouting  and  malting.  If  barley  contains  any  mineral  phosphoric  acid,  it  is 
either  unripe  or  has  sprouted  or  been  changed  in  'Character  in  some  similar 
way.     The  change  of  phosphoric  acid  from  organic  to  inorganic  form  is  due 
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to  the  action  of  an  enzyni.     The  nature  of  the  ()r.t;a!iic'  i)hof«])horus  eomponnd 
is  not  yet  Ivnown,  hut  the  author  intends  to  continue  his  invest i^ations. 

Ripening-  of  oranges,  W.  D.  BniKLow  and  H.  C.  Gore  {-Join:  Aiiicr.  Cliciii. 
Soc,  29  (1907),  No.  5,  pi>.  Hn-l'ir},  fitju.  2). — Studies  of  the  proportion  of  pnlp, 
seeds,  and  sliin  in  oranges  in  different  stages  of  growth,  and  the  composition 
of  the  pulp,  showed  tliat  the  increase  of  pulp  and  skin  during  growth  was 
much  more  rajtid  with  the  pulp  than  with  the  skin.  "  In  regard  to  the 
changes  in  the  pulp,  the  acid  of  the  fruit  and  the  cell-wall  tissue,  or  marc, 
are  formed  early  in  the  life  history  of  the  fruit  and  remain  nearly  unchanged 
in  (juantity  during  the  subsequent  development.  The  sugars  increase  gradually 
during  the  growth  of  the- orange,  sucrose  and  reducing  sugar  existing  in  ap- 
proximately equal  quantity. 

"  Storage  of  the  fruit  at  room  temperatures  at  all  stages  of  its  development 
results  in  slight  loss  of  acid  and  of  total  sugar,  a  marked  increase  of  reducing 
sugar,  and  a  corresponding  decrease  of  sucrose.  The  loss  of  acid  and  sugar 
noted  above  is  to  be  explained  as  in  the  case  of  apples  by  the  consumption  of 
these  substances  as  a  result  of  the  respiration  of  the  fruit.  The  weight  of 
marc  remains  practically  constant,  and  the  weight  of  acid  appears  to  decrease 
slightly  on  storage  during  the  various  stages  of  the  development  of  the 
orange." 

Some  tropical  starches,  E.  Hess  {Ztschr.  AUg.  Osterr.  Apoth.  Ver.,  Jf/f 
(1906),  p.  25;  Apoth.  Ztg.,  21  {1906),  p.  51;  abs.  in  Ztschr.  Untersuch.  Nahr.  u. 
GcnKssmth,  13  (1907),  No.  9,  p.  586). — The  starches  studied  microscopically 
were  obtained  from  Cariota  urens,  dried  bread  fruit,  Alocasia  macrorhisa, 
Inocarpus  cdiilifi,  and  Conophallns. 

Iron  in  vegetable  and  animal  tissues,  A.  Mouneyrat  (Compt.  Rend.  Acad. 
Sci.  [Paris],  /'/.',  (1907),  No.  19,  pp.  1067,  1068).— The  iron  content  of  bread  of 
different  sorts,  fruit,  cows'  milk,  goats'  milk,  cereals,  vegetables,  egg  yolk,  and 
table  salt  is  reported,  the  determinations  being  made  by  a  method  which  the 
author  considers  A'ery  exact. 

The  amount  of  lecithin  in  egg  yolk,  A.  Manasse  (Biochcm.  Ztschr.,  1 
(1906),  No.  3,  pp.  21/6-252). —Moist  yolk  of  hens'  eggs,  as  shown  by  the  Investi- 
gations reported,  contains  on  an  average  0.41   i)er  cent  lecithin. 

Changes  in  alimentary  pastes  containing  eggs  and  their  effect  upon  the 
determination  of  the  egg  content,  A.  Beythien  and  P.  Atenstadt  (Ztschr. 
I'ntvrsiich.  Nahr.  u.  (Iciius.'oiitL,  13  (1907),  No.  11,  pp.  681-692)  .—Whew  alimen- 
tary i)astes  containing  eggs  were  stored  no  change  was  noted  in  the  total  phos- 
] (boric  acid.  Lecithin-phosphoric  acid  diminished  somewhat  when  the  amount 
l»resent  was  high.  The  alcohol-soluble  phos])horic  acid  remained  practically 
unchanged  when  the  egg  pastes  were  kept  for  S  to  IC  months.  The  fat  content 
was  not  found  to  be  dependent  ujion  age,  but  the  iodin  number  of  the  fat  showed 
changes. 

The  edibility  of  animal  spleens,  E.  T.  Williams  (Amcr.  Med.,  11  (1906), 
No.  6,  p.  215). — On  the  basis  of  personal  experience,  the  author  considers 
spleens  of  domestic  animals  i>alatable  food.  He  points  out  that  owing  to  their 
soft  texture  and  the  great  number  of  blood  corpuscles  spleens  s]ioil  very  readily. 

Experimental  greening  of  oysters,  C.  Sauvaoeau  (Compt.  Rend.  Soc.  Biol. 
[I'aris\,  62  (1907),  No.  17.  pp.  919-921). — As  shown  by  the  author's  experiments 
oysters  become  green  in  color  after  feeding  upon  a  diatom  (Navicula  ostrcaria). 
The  coloration  is  due  not  simply  to  the  i)resence  of  diatoms  on  the  colored  por- 
tion, but  to  the  fixation  in  the  tissues  of  coloring  matter  derived  from  them. 

Beverages,  A.  L.  Girard  (Les  Roissons.  Paris,  1906,  pp.  96,  figs.  26). — The 
manufacture,  characteristics,  and  quality  of  beverages  are  discussed,  these  in- 
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fUuling  wine,  beer,  vinegar,  distilled  liquors  and  similar  alcoholic  beverages, 
fermented  milk  products,  liqueurs,  and  similar  articles. 

Further  notes  on  the  sodium  content  of  grape  wine,  O.  Kkug  {Ztschi:  Un- 
Icrsiich.  Nahr.  ii.  Gciui^sintl.,  IS  {1901),  No.  9,  pp.  54.fi-547). — The  reported  data 
regarding  the  mineral  constituents  of  wine  have  to  do  with  the  ratio  of  sodium 
to  chlorin  under  the  requirements  of  the  German  pure-food  law,  and  particu- 
larly the  influence  of  nitrate  of  soda  on  abnormal  sodium  content. 

Further  investigations  on  stored  raspberry  juice,  R.  Krzizan  (Ztschr. 
Offcntl.  Vliem.,  13  {1901),  No.  10,  pp.  ISI-I8J1).— From  the  analytical  data  re- 
ported and  discussed  the  author  concludes  that  provided  fermentation  has 
ceased  there  is  no  noticeable  change  where  raspberry  juice  is  stored  for  months 
without  added  preservative.  Sterilizing  at  80°  is  sufficient  for  preservation 
provided  the  bottles  are  sterile.  The  amount  of  acetic  acid  formed  from  the 
citric  acid  and  alcohol  present  is  certainly  very  small. 

From  the  changes  in  color  and  aroma  it  was  found  that  stored  raspberry 
juice  can  entirely  lose  its  color  without  loss  of  aroma,  so  that  it  is  evident  that 
these  factors  are  not  dependent  one  upon  the  other. 

Coffee  and  estimation  of  its  value,  L.  E.  Sayke  {Trans.  Kans.  Acad.  Sci., 
20  {1906),  i)t.  2,  pp.  31-43).— The  author  calls  attention  to  the  fact  that  the  caf- 
fein  content  of  coffee  varies  considerably  according  to  the  locality  in  which  it 
is  grown,  recent  analyses  made  in  his  laboratory  reporting  a  range  of  0.08  to 
1.97  per  cent  of  this  constituent.  He  believes  that  this  fact  is  not  properly 
appreciated  in  the  selection  of  coffee.  Studies  of  the  volatile  aromatic  constitu- 
ents of  roasted  coffee  have  been  made,  but  recorded  data  are  not  regarded  as 
sufficient  for  general  deductions.  Methods  of  coffee  analysis  are  briefly  dis- 
cussed. 

Judging  paprika,  R.  Krzizan  {Ztschr.  Offentl.  qhcrn.,  13  {1901),  No.  9, 
pp.  161-165). — Analyses  of  extracted  and  unextracted  paprika  are  reported 
which  were  undertaken  to  secure  data  for  judging  the  quality  of  this  condiment. 
The  author  finds  that  the  coloring  matter  present  and  the  constituent  which  im- 
parts the  sharp  taste  may  be  readily  extracted  with  alcohol,  but  that  it  is  diffi- 
cult to  remove  the  paprika  aroma  by  this  means. 

The  use  of  binding  material  in  sausage  making,  A.  Behre  {Ztschr.  Unter- 
sucli.  Nnhr.  u.  GciuissiDtL,  13  {1901),  No.  9,  pp.  52'>-533). — ^A  summary  and  dis- 
cussion of  data  on  the  use  of  so-called  binding  material  in  sausage  making,  with 
special  reference  to  the  relation  of  this  topic  to  pure  food  laws. 

The  effect  of  different  preservatives  on  chopped  meat,  A.  Kickton  {Ztschr. 
Vntcrsuch.  Nuhr.  u.  Gcnussintl.,  13  {1901),  No.  9,  i)p.  534-5Jf2).— The  effect  of 
different  preservatives  on  the  keeping  quality  and  color  of  chopped  meat  was 
studied.  The  recorded  data  showed  that  adding  preservatives  to  chopped  meat 
which  was  beginning  to  spoil  removed  the  odor,  which  would,  of  course,  facilitate 
the  use  of  inferior  material.  The  auth<n"  believes  that  chopped  meat  should  be 
made  from  fresh  material  and  that  no  preservative  should  be  added  without  the 
knowledge  of  the  consumer. 

Corn  oil:  Its  possible  use  as  an  adulterant  in  lard  and  its  detection,  W. 
McPherson  and  W.  A.  Ruth  {Jour.  Amcr.  Chcm.  Soc,  29  {1907),  No.  6,  pp.  921- 
.936).— Noted  from  another  publication  (E.  S.  R.,  18,  p.  1147). 

German  food  laws.  I,  Handbook  of  food  laws;  II,  Official  methods  for 
chemists,  G.  Lebbin  and  G.  Baum  {Deutschcs  Nahrungsmittclrecht.  Vols.  1, 
Haiidhuch  des  Nahruiig.smittclrcchts,  XI+555;  2,  Amtliche  Untersuchungsmeth- 
oden  filr  Chemischer,  pp.  22Ji,  figs.  7.  Berlin,  1901). — The  first  volume,  which 
is  by  both  authors,  contains  a  summary  of  German  legal  enactments  regarding 
food  adulteration,  and  the  second,  which  is  by  Lebbin,  the  regulations  for  chem- 
ical examination  of  foods  in  connection  with  food  adulteration. 
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iFood  inspection  decisions,  H.  W.  Wiley,  F.  L.  Dunlap,  and  G.  P.  McCabe 
((7.  N.  D(  i>t.  Ai/i:.  Food  lin^ji.  Derisions  77,  pp.  6;  78-79,  pp.  '/). — The  topics  cov- 
ored  by  these  decisions  are  c-ertificate  and  control  of  dyes  permissible  for  use  in 
coloring  foods  and  foodstuffs,  the  use  of  labels  after  October  1,  11)07,  and  the 
collection  of  samples. 

A  preliminary  communication  on  the  toxicity  of  some  anilin  dyestuffs, 
(}.  M.  Meyer  (Jour.  Amci:  Chem.  Soc,  29  {1907),  \o.  (1,  pp.  892-909).— irieveral 
commercial  organic  dyestuffs  (curcumin.S,  tartrazin,  naphthol  red  S,  carmoisin 
B,  naphthol  yellow  S,  gold  orange  and  ponceau  2R)  were  studied  as  to  their  gen- 
eral effects  on  dogs  when  administered  in  varying  amounts  and  for  fairly  long 
periods  (2  weeks). 

"  None  of  these  dyestuffs  under  the  conditions  above  indicated  exhibited  any 
marked  degree  of  toxicity.  There  was  only  one  fatal  result,  which  may  have 
been  due  to  influences  independent  of  the  action  of  the  colorant. 

"  The  dyestuft's  were  all  excreted,  in  part  unchanged,  with  the  feces  and  to  a 
slight  extent  in  the  urine.  Their  presence  was  demonstrated  in  the  bile  but 
they  were  not  secreted  in  the  milk  (bitch). 

'*  Peptic  digestion  experiments  have  shown  that  these  dyes  like  many  other 
substances  inhibit  peptolysis  in  vitro.  The  interference  noted  may  have  been 
due  to  the  associated  inorganic  matter." 

A  study  of  metabolism  in  a  healthy  vegetarian,  W.  G^  Little  and  C.  E. 
IIahris  {Bio-Chcin.  Jour.,  2  {1907),  No.  5-6,  pp.  230-2S9). — The  income  and 
outgo  of  nitrogen  and  iron,  the  urea  content  of  the  urine,  and  other  factors  were 
recently  determined  in  the  case  of  a  man  who,  the  authors  state,  had  been  a 
vegetarian  for  about  20  years,  with  favorable  results  to  his  health.  Some  data 
are  also  recorded  regarding  specific  gra\ity  and  comiiosition  of  the  urine  of  the 
same  subject  at  an  earlier  period  on  the  same  kind  of  diet. 

As  shown  by  the  menus  quoted,  milk  and  eggs  were  used  as  well  as  vegetable 
foods.  For  the  14  days  covered  by  the  more  complete  investigation  the  average 
jtrotein  consumption  was  about  50  gm.  per  day.  Thirty  per  cent  of  the  nitrogen 
eaten  was  excreted  in  the  feces.  The  average  intake  of  iron  as  estimated  for  7 
days  was  S  mg.  per  day  and  the  output  in  the  feces  3  mg.  The  subject  weighed 
127  lbs.  and  this  weight  was  fairly  constant.  The  exercise  taken  was  appar- 
ently moderate. 

>V  comparison  of  the  excretion  of  inorganic  constituents  in  the  urine  of  the 
vegetarian  and  a  gouty  subject  who  ate  meat  was  made.  "The  difference  Mil 
calcium  output  is  the  most  interesting  fact  [observed]  .  .  . ,  especially  when  it 
is  remembered  that  the  total  amount  of  urine  execreted  by  the  gouty  patient 
was  more  than  double  that  of  the  vegetarian.  The  figures  suggest  that  per- 
verted calcium  excretion  may  be  a  factor  in  the  pathbgeuy  of  gout,  and  that  in 
gout  an  excess  of  calcium  is  being  excreted  by  the  kidneys,  which  under  normal 
conditions  would  be  removed  by  intestinal  excretion." 

The  effect  of  a  meat  diet  on  fertility  and  lactation,  B.  P.  Watson  {Prnc. 
Roy.  Soc.  Eiliuh.,  27  {1906-7),  No.  1,  pp.  6-10,  pJ.  i).— From  experiments  with 
white  rats  the  author  concludes  that  a  meat  diet  is  prejudicial  to  the  occur- 
rence of  pregnancy  in  rats,  and  that  in  rats  fed  on  a  meat  diet  the  mammary 
develoi)ment  of  nursing  mothers  is  less  than  in  rats  fed  on  bread  and  milk. 

The  influence  of  an  excessive  meat  diet  on  the  osseous  system,  C.  Watson 
(Proc.  Roy.  Soc.  Edinh.,  27  {1906-7),  No.  1,  pp.  2-5,  pis.  //).— The  investiga- 
tions reported,  which  were  made  with  white  rats,  led  the  author  to  conclude 
that  "  the  bones  of  animals  fed  on  an  excessive  meat  diet  present  an  ai)pear- 
ance  of  delayed  and  imperfect  ossification,  with  increased  vascularity,  and  an 
increase  in  the  number  of  red  blood  corpuscles." 
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The  effect  of  diet  on  endurance,  I.  Fisheb  {Trans.  Conn.  Acad.  Arts  and 
Set.,  13  (1907),  pp.  l-'i6). — The  investigations  here  reported  in  detail  liave 
been  noted  from  a  summary  previously  published  (E.  S.  R.,  19,  p.  63). 

The  effect  of  muscular  work  on  weight,  composition,  and  water  content 
of  organs  of  the  animal  body,  F.  Rogozinski  (Biochem.  Ztschr.,  1  (1906), 
No.  3f  pp.  207-228). — Dogs  were  used  as  the  subjects  of  experiments  under- 
taken to  study  the  effects  of  muscular  work.  Worli  was  performed  with  a 
dynamometer. 

According  to  the  author's  summary,  neither  the  physical  properties  nor  the 
chemical  composition  of  the  blood  were  modified  during  the  worls  periods.  The 
recorded  data  indicate  that  the  water  content  of  the  organs  of  the  body  is 
diminished  by  long-continued  work.  The  lowered  body  weight  during  the  work 
periods  is  an  indication  that  this  supposition  is  correct.  An  increase  in  the 
size  of  working  muscles  and  the  heart  was  not  noted,  except  in  one  test. 

Experiments  on  the  exhalation  of  water  vapor,  H.  Guili.emard  and  R. 
MooG  {Compt.  Rend.  Soc.  Biol.  [Parh],  62  {1907),  No.  16,  pp.  87. ',-87 6). —In 
experiments  with  small  animals  (guinea  pigs)  on  the  effect  of  variations  in 
atmospheric  pi-essure  and  temperature,  it  was  found  that  conditions  approxi- 
mating those  of  high  altitudes  were  not  favorable  to  the  exhalation  of  water 
vapor. 

The  part  played  by  free  nitrogen  in  animal  metabolism,  ('.  Oppenheimkr 
{Biochem.  Ztschr.,  1  {1906),  No.  3,  pp.  177-182). — A  preliminary  account  of 
investigations  from  which  the  conclusion  was  drawn  that  free  nitrogen  is 
inert  as  regards  body  metabolism. 

The  selective  function  of  the  stomach  during  digestion  in  the  light  of  re- 
cent investigations,  A.  Scheunert  {Ztschr.  rhi/siol.  Chnn..  5/  {1907),  No.  6, 
pp.  ol9-5.'iJi^  figs.  3). — From  the  data  summarized  a«d  discussed  the  author 
concludes  that  the  stomach  does  not  exert  a  selective  function  in  digestion. 
All  the  materials  leave  the  stomach  in  the  same  way.  The  more  rapid  disap- 
pearance of  digestible  materials  is  due  to  the  absorptive  ix)wer  of  the  stomach. 

The  point  where  proteid  cleavage  begins  in  the  body  in  fasting  and  feed- 
ing, E.  Freund  {Ztschr.  Expt.  J'ath.  i(.  Thcr.,  .',  (1907).  No.  /.  pi>.  7-.76'.V— 
The  experiments  reported  led  to  the  conclusion  that  protein  is  first  changed  in 
the  intestine  to  a  condition  in  which  it  is  readily  resorbetl,  and  furthei",  that 
under  usual  conditions  the  greater  part  of  the  energy-yielding  protein  cleavage 
takes  place  there  which  has  been  supposed  to  take  place  in  the  body  cells.  The 
occurrence  of  putrefaction  products,  fat  bodies,  and  iron  and  calcium  salts  in 
the  intestine  and  feces  during  fasting  probably  indicates  that  material  derived 
from  the  blood  and  cells  undergoes  cleavage  in  the  intestine. 

The  behavior  of  ovomucoid  in  the  body,  K.  AVillanen  (Biochem.  Ztschr., 
1  (1906),  No.  1-2,  pp.  108-128). — From  a  study  of  ovomucoid,  the  author  con- 
cludes that  it  has  the  characteristics  of  a  gluco-proteid  and  that  when  taken  into 
the  stomach  it  is  oxidized  and  so  very  probably  can  be  counted  as  a  food  proteid. 
When  eggs  are  eaten  this  sul)stance  is  utilized  as  it  occurs  preformed  in  fresh 
eggs  and  is  not  changed  by  cooking.  Experiments  showed  that  the  carbohydi'ate 
group  could  be  separated  from  ovomucoid  by  digestion  with  pepsin  and  by 
putrefaction.  On  the  other  hand,  neither  digestion  with  trypsin  nor  autolysis 
induced  cleavage  of  glucose  amin. 

Concerning  creatinin  formation,  J.  Seemann  (Ztschr.  Biol.,  .'/9  (1907),  No. 
2,  pp.  333-3.'f.'f) . — On  the  basis  of  experimental  evidence  the  author  believes 
that  creatinin  may  be  formed  from  protein  by  cleavage.  The  work  of  other 
investigators  is  discussed  as  well  as  the  x'esults  of  his  own  experiments. 

New  reasons  for  believing  that  free  sugar  occurs  in  the  blood,  E.  PFi.i'OER 
{Arch.  Physiol.  [Pfl'igcr],  117  (1907),  No.  3-J,,  pp.  217-222).— A  summary  and 
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discussion  of  recent  investigations  which  have  to  do  with  the  occurrence  of 
free  su^iir  in  the  blood.     A  polemical  article. 

International  catalogue  of  scientific  literature.  Q — Physiolog'y  {Intcniat. 
Cut.  ISci.  Lit.,  5  (Jimi),  pts.  1.  III).  VlII-\-S,i!);  2,  pp.  i095).— The  bibliography 
of  physiology,  including  experimental  psychology,  pharmacology,  and  experi- 
mental pathology,  is  continued  in  this  volume  of  the  international  catalogue 
(E.  S.  li..  IG,  p.  689).  Part  1  is  the  author  catalogue  and  part  2  the  subject 
catalogue.  The  present  volume  contains  material  received  between  May,  1905, 
and  May,  1900. 
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Some  observations  and  experiments  on  the  natural  and  artificial  incuba- 
tion of  the  egg'  of  the  common  fowl,  A.  C.  Eycleshymer  {Biol.  Bui.  Mar. 
Biol.  Lab.  Woods  IIoll,  12  {J 907),  No.  6,  pp.  360-37 Jf).— A  series  of  experiments 
on  the  developing  chick  showed  that  frequently  variations  in  development  were 
so  great  that  the  value  of  the  results  was  materially  decreased.  The  author 
attempted,  therefore,  to  secure  additional  data  i-egarding  the  effect  of  the  posi- 
tion of  the  egg.  turning  the  egg,  cooling,  ventilation,  and  moisture  of  the  air. 

Special  attempts  were  made  to  secure  uniformity  with  respect  to  size  and 
other  conditions  in  the  Plymouth  liock  eggs  used.  The  eggs  were  tested  by 
transmitted  sunlight,  and  those  in  the  same  stage  of  development  were  selected 
for  experimental  purposes. 

In  tests  undertaken  to  ascertain  what  position  eggs  occupy  during  natural 
incubation  it  was  found  that  an  oblique  position  was  usual,  but  that  this  was 
a  factor  of  little  or  no  importance.  The  observations  and  experiments  with  ar- 
tificial incubation  on  the  other  hand  led  to  the  deduction  that  when  the  supply 
of  fresh  air  (oxygen)  is  inadequate  tlie  oblique  position  of  the  egg  with  the 
small  end  up  brings  the  embryo  in  closer  contact  with  the  air  chamber  and  is 
decidedly  advantageous.  When  there  is  an  abundant  supply  of  fresh  air  there 
is  little  to  gain  in  placing  the  eggs  obliquely. 

As  shown  by  observations  with  nests  having  felt  sides  and  concave  glass 
bottoms,  eggs  are  turned  partially  or  completely  by  hens  at  least  five  times 
during  any  given  day,  which  is  much  more  frequently  than  has  been  supposed. 
"The  hen  turns  the  eggs  in  two  ways.  If  a  sitting  hen  be  watched  as  she  re- 
turns from  feeding  to  sitting,  it  will  be  seen  that  she  moves  her  body  rapidly 
from  side  to  side.  Whether  the  object  be  to  turn  the  eggs  is  uncertain.  Prob- 
ably the  first  object  is  to  bring  the  surface  of  the  body  in  the  closest  possible 
contact  with  the  growing  embryos.  Accidentally  or  purposely  she  also  turns 
the  eggs.  This  is  not  only  true  of  the  hen  returning  from  feeding,  but  also 
when  on  the  nest,  for  she  is  frequently  observed  moving  about  and  settling  down 
with  the  same  characteristic  lateral  movements.  Sometimes  there  are  so  many 
eggs  in  the  nest  or  they  are  so  widely  scattered  that  the  hen  fails  to  projierly 
cover  them.  When  such  conditions  occur  the  hen  invariably  uses  her  beak  to 
bring  the  outlying  eggs  in  contact  with  her  body.  Not  only  does  she  frequently 
thus  turn  the  eggs,  but  also  she  very  often  reaches  beneath  her  body  and  turns 
the  eggs  lying  near  the  center  of  the  nest.  Why  she  does  this  is  a  question 
which  awaits  an  answer."  The  experiments  made  with  incubators  indicated 
that  frequent  turnings,  at  least  five,  gave  the  best  results. 

In  a  study  of  the  temperature  of  eggs  with  reference  to  incubation,  a  series 
of  observations  is  reported  on  the  daily  temperature  of  hens.  Special  self-regis- 
tering thermometei-s  fastened  to  blocks  with  the  upper  surface  egg-shaped, 
which  were  placed  under  the  hens  in  the  nests,  were  used,  and  also  thermome- 
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ters  placed  in  tlae  groin.  By  the  first  method  the  I'eadings  ranged  from  101.5  to 
106°  F.,  and  by  the  second  method,  in  which  the  hens  were  distnrbed  and  the 
temperature  was  consequently  somewhat  higher  than  normal,  from  102  to 
107.4°. 

The  temperature  of  eggs  during  incubation  was  also  measured,  special  pre- 
cautions being  taken  to  insure  the  maintenance  of  constant  temperature.  The 
range  in  temperature  noted  was  from  08  to  103°.  "  These  observations  show 
that  the  proper  incubating  temperature  of  the  egg  is  about  100°  for  the  first 
week,  101°  for  the  second,  and  102-103°  for  the  final  week." 

From  tests  of  temperature  of  incubators  and  eggs,  the  author  is  of  the  opin- 
ion that  the  most  favorable  temperature  within  the  egg  chamber  of  an  incu- 
bator is  close  to  102-103°  in  the  first  half  of  the  incubating  period  and  103- 
104°  for  the  latter  half. 

"In  any  consideration  of  temperature  the  fact  must  be  kept  in  mind  that  as 
the  chick  grows  it  gives  off  more  and  more  heat,  so  that  if  an  incubator  of  200- 
egg  capacity  were  entirely  without  artificial  heating,  the  temperature  would  be 
much  higher  than  that  of  the  surrounding  atmosphere;  it  consequently  follows 
that  less  artificial  heat  is  necessary  dtiring  the  later  stages  of  incubation.  The 
102-103°  in  the  earlier  stages  is  largely  artificial  heat,  while  the  103-104°  in 
the  later  stages  would  be  the  combined  animal  heat  given  off  by  the  egg  and  the 
artificial  heat  supplied  by  the  heat  radiator." 

In  natural  incubation  the  hens  lea\e  the  nests  from  time  to  time  for  food  and 
in  this  way  the  eggs  are,  of  course,  cooled.  "It  may  be  stated  with  a  fair  de- 
gree of  certainty  that  the  cooling  of  the  eggs  is  due  to  the  necessity  of  obtain- 
ing food,  and  in  no  way  fundamentally  affects  the  growth  of  the  chick  when 
there  is  an  abundant  supply  of  fresh  air.  There  is  not  the  least  doubt,  however, 
but  what  it  has  a  beneficial  infiuence  in  cases  of  poor  ventilation,  and  since  no 
incubator  is  supplied  with  too  much,  it  probably  is  best  to  adopt  the  common 
practice  of  cooling  the  eggs.  In  so  doing  it  would  not  seem  advisable  to  cool 
the  eggs  for  more  than  20  to  30  minutes  each  day  for  the  first  15  or  18  days." 

In  tests  of  the  effect  of  ventilation  on  eggs  it  was  found  that  in  an  incubator 
with  special  ventilation  85.7  per  cent  of  the  fertile  eggs  hatched  and  in  an  incu- 
bator without  ventilation  44.3  per  cent.  The  amount  of  ventilation  necessarily 
involves  a  consideration  of  the  moisture  content  of  the  air  and  daily  hygrometer 
tests  were  made  with  a  view  to  ascertaining  the  amount  of  moisture  which 
exists  in  the  nests.  "  It  was  found  on  the  average  that  the  egg  during  natural 
incubation  loses  about  13  per  cent  of  its  original  weight.  It  was  also  found  by 
experiment  that  the  evaporation  could  be  lessened  until  the  egg  lost  but  0  per 
cent  of  its  original  weight  and  still  give  a  healthy  chick.  It  was  likewise  learned 
that  evaporation  coidd  be  increased  up  to  about  20  per  cent  and  the  eggs  give 
rise  to  perfect  chicks.  It  would  thus  appear  that  the  moisture  in  the  incubator 
should  be  so  controlled  that  it  will  allow  the  evaporation  of  about  13  per  cent 
of  the  orginal  weight  of  the  egg." 

Condimental  stock  foods,  F.  W.  WoLL  (Wisconsin  Sta.  Bui.  Jot,  pp.  .'lO)- — 
Analyses  were  made  of  30  samples  of  condimental  stock  feeds.  The  author  calls 
attention  to  the  fact  that  in  most  of  the  samples  the  ash  content  was  high,  ran- 
ging from  5  to  nesirlj'  50  per  cent,  owing  to  the  presence  of  large  quantities  of 
inorganic  materials,  like  common  salt,  Epsom  and  Glauber  salts,  lime  carbon- 
ate, lime  sulphate,  iron  sulphate,  etc.,  counnon  salt  being  present  in  the  largest 
quantities.    The  protein  content  ranged  from  2.25  to  52.38  per  cent. 

"  Most  of  the  stock  foods  do  not  contain  more  valuable  feed  materials  than 
oil  meal  or  even  wheat  bran,  and  many  contain  less,  as  might  be  expected 
when  we  consider  the  character  of  the  materials  entering  into  the  composition 
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of  those  fomls.  Howovor,  since  tlie  niamifactnrers  do  not  make  special  claims 
for  nuti'itive  i)roi)erties  in  tlieir  '  foods,"  this  fact  is  not  very  important,  and 
the  value  of  the  condimental  stoclv  foods  nnist  be  decided  on  the  basis  of  the 
medicinal  properties  of  the  druses  l^inser,  sentian,  fenugreek,  pepper,  sulphur, 
and  similar  materials]  contained  therein." 

Data  regarding  the  character  of  the  ingredients  in  condimental  stock  foods, 
the  results  obtained  in  feeding  tests  with  such  materials,  and  formulas  for 
making  such  foods  at  home  are  summarized.    The  author's  conclusions  follow  : 

Stock  foods  are  of  no  benefit  to  healthy  animals  when  fed  according  to  manii- 
facturers'  directions  "  either  as  to  increasing  the  digestibility  of  the  feed  eaten 
or  rendering  it  more  effective  for  the  production  of  meat,  milk,  wool,  etc. 

"  They  are  of  no  benefit  as  a  cure-all  for  diseases  of  the  various  classes  of 
live  stock ;  neither  do  they  possess  any  particular  merit  in  case  of  specific  dis- 
eases, or  for  animals  out  of  condition,  off  feed,  etc.,  since  only  a  small  propor- 
tion of  ingredients  having  medicinal  value  is  found  therein,  the  bulk  of  the 
foods  consisting  of  a  filler  which  possesses  no  medicinal  properties  whatever. 

"  Exorbitant  prices  are  charged  for  these  foods,  as  is  natural,  considering 
the  extensive  advertising  the  manufacturers  are  doing,  and  the  liberal  commis- 
sions which  they  pay  agents'  and  dealers.  The  large  sales  of  stock  foods  are 
doubtless  mainly  to  be  attributed  to  these  facts. 

"  By  adopting  a  liberal  system  of  feeding  farm  animals  and  furnishing  a 
variety  of  feeds,  good  results  may  be  obtained  without  resorting  to  stock  foods 
of  any  kind.  If  a  farmer  believes  it  is  necessary  to  feed  stock  foods  at  times, 
he  can  purchase  the  ingi-edients  at  a  drug  store  and  make  his  own  stock  foods 
at  a  fraction  of  the  cost  charged  for  them  by  the  manufacturers.  He  will  then 
have  the  additional  satisfaction  of  knowing  just  what  he  is  feeding,  and  of  feed- 
ing a  concentrated  '  food '  instead  of  one  largely  diluted  with  nonmediciual 
ingredients." 

Commercial  feeding-  stuflfs,  J.  L.  Hills  and  C.  H.  Jones  {Vermont  Sta, 
Bill.  131,  pp.  S,  figs.  2). — Of  the  112  samples  of  commercial  feeding  stuffs  exam- 
ined under  the  provisions  of  the  State  law,  45  represented  guaranteed  goods 
(cotton-seed  meal,  linseed  meal,  gluten  feed,  distillers'  dried  grains,  brewers' 
dried  grains,  molasses  feed,  alfalfa  feed,  hominy  feed,  cereal  breakfast  food  by- 
products, and  animal  meals)  and  the  remainder  unguaranteed  feeds,  namely, 
wheat  offals  and  home-grown  provenders.  Of  14  samples  of  cotton-seed  goods 
S  were  below  guaranty,  as  were  also  4  of  the  5  samples  of  distillers'  grains,  a 
sample  of  oat  feed  and  molasses  feed,  and  a  sample  of  alfalfa  meal.  The  mixed 
feeds,  bran,  middlings,  red  dog  fiour,  and  the  provenders  of  local  manufacture 
were  found  to  be  of  good  grade. 

A  large  proportion  of  the  samples  were  also  examined  as  to  their  weed  seed 
content  and  germination,  and  the  viability  of  the  seeds  and  character  of  the 
weeds  tested  in  pot  experiments.  "  The  by-products  of  the  oil  mills,  the  dis- 
tilleries and  the  breweries,  of  the  glucose  and  hominy  works,  and  of  several 
flour  mills  passed  muster;  but  a  single  oat  feed,  a  guaranteed  wheat  (mixed) 
feed,  and  every  molasses  feed  carried  more  or  less  weed  seeds,  and  these  were 
viable,  able  to  germinate  and  flourish  .  .  .  save  in  one  case.  .  .  . 

"  The  buyer  of  a  ton  of  one  brand  of  these  molasses  feeds  puxx-hased  therein 
three  weed  seeds  for  every  square  foot  of  a  hundred-acre  farm.  .  .  . 

"  It  is  a  matter  of  common  knowledge  that  there  are  sold  yearly  hundreds  of 
cai'loads  of  wheat  screenings  (which  being  interpreted  means  in  the  main  weed 
seeds  screened  from  wheat  prior  to  the  milling  process).  Sheep  and  poultry 
han<lle  them  well ;  but  the  digestive  system  of  neither  horse  nor  cow  is  able  to 
destroy  them.     To  employ  materials  carrying  viable  weed  seed  in  the  mixture 
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of  '  dairy '  or  '  horse'  feeds,  even  though  they  are  plastered  over  with  molasses, 
is  little  short  of  atrocity." 

Kansas  law  regulating  the  sale  of  concentrated  feeding  stuffs,  C.  W. 
BuRKETT  and  J.  T.  Willard  (Kansax  t^ta.  Bal.  I.'f6,  pp.  217-22.'i). — The  Kansas 
State  feeding  stuff  law  provides  for  the  registration  of  concentrated  feeding 
stuffs,  analysis  of  samples  by  station  officials,  and  an  inspection  tax.  Violations 
of  the  law  are  punishable  by  fines. 

The  chemical  composition  of  meadow  hay  from,  different  Austrian  farms 
in  1903.  F.  Hanusch  {Ztschr.  Lnudw.  Vrrsuchsiv.  Ovfr/r.,  ]0  (1907),  \o.  3, 
pp.  81-85).- — Sixty  per  cent  of  the  samples  analyzed  were  classed  by  the  author 
as  of  medium  quality  and  40  per  cent  as  inferior. 

Poisonous  beans,  J.  Hendrick  {Trans.  Highland  and  Agr.  Soc.  Scot.,  5.  ser., 
19  {1907,  pp.  139-144)- — In  recent  years  many  cases  of  cattle  poisoning  have 
been  reported  which  were  traced  to  beans  imported  from  Java.  The  author  has 
studied  the  question  of  such  poisoning  extensively  and  summarizes  his  results 
in  the  present  paper.  As  he  points  out,  the  beans  contain  a  glucosid  which  liber- 
ates hydrocyanic  acid  when  acted  upon  by  enzym  or  when  treated  with  acid. 
Boiling  the  beans  destroys  the  enzym  and  renders  them  harmless.  Similar  poi- 
sonous properties  have  been  attributed  to  Rangoon  or  Burma  beans,  and  imtil 
definite  information  is  forthcoming  the  author  insists  that  such  beans  should 
not  be  used. 

The  use  of  sugar,  sugar  beets  and  their  by-products  as  feeding  stuffs  in 
1906,  A.  ScHiFT  {Wiener  Larulw.  Ztg.,  57  {1907),  No.  30,  pp.  289,  290).— A 
summary  and  discussion  of  experimental  data  on  the  use  of  these  i)roducts  in 
animal  feeding,  which  shows  that  their  importance  is  appreciated. 

The  influence  of  proteolytic  enzyms  in  feeding  stuffs,  W.  Grimmer  {Bio- 
chein.  Ztschr.,  4  (1907),  Xo.  1,  pp.  80-98). — The  autodigestion  of  horse  beans, 
vetch,  barley,  and  oats  was  studied  in  neutral,  acid,  and  alkaline  mediums.  On 
an  average  17.44  per  cent  of  horse  bean  protein,  22.82  per  cent  of  vetch  protein, 
8.99  per  cent  of  oat  protein,  and  5.02  per  cent  of  barley  protein  were,  in  experi- 
ments in  vitro,  rendered  soluble  by  the  ferments  present  in  the  raw  material. 
The  character  of  the  protein  cleavage  products  was  studied  as  well  as  the 
amount. 

The  results  indicate  that  proteolytic  enzyms  in  oats  and  barley  are  similar 
and  resemble  tryptic  ferment.  Horse  beans,  the  axithor  concludes,  contain  only 
one  proteolytic  enzym,  and  vetch  probably  more  than  one. 

The  possible  importance  of  the  enzyms  of  uncooked  foods  in  the  feeding  of 
man  and  animals  is  discussetl  and,  in  the  author's  opinion,  the  proteolytic  fer- 
ments normally  ])resent  may  be,  under  certain  conditions,  decidedly  valuable. 

Feeding  experiments  at  the  zootechnic  laboratory,  L.  Picollo  {Bol.  Agr. 
[Sao  Paulo},  8.  ser.,  1907,  ISlo.  2,  pp.  64-71). — A  brief  account  is  given  of  the 
purpose  and  aims  of  experiments  undertaken  to  determine  the  relative  digesti- 
bility and  nutritive  value  of  local-grown  and  imported  feeding  stuffs.  The  data 
recordetl  include  the  kind  and  amounts  of  feed  eaten,  the  water  drank,  and  the 
weight  of  the  fec-es  excreted.  The  tests  were  made  with  a  mare,  a  mule,  and  a 
heifer. 

Beef  production,  H.  W.  Mumford  {Urbnna,  III,  1907,  pp.  209,  pi.  1,  figs. 
24). — 111  this  volume,  which  is  based  largely  on  the  author's  extensive  investiga- 
tions carried  on  at  the  Illinois  Station  and  which  is  designed  as  a  text-book  for 
class-room  work  and  as  a  general  reference  handbook,  the  author  discusses  the 
purchase  and  characteristics  of  cattle  for  feeding  purposes,  the  cost  of  feeding, 
rations  suitable  for  different  conditions,  baby  beef,  Christmas  beef,  feeding  for 
the  home  market,  fitting  steers  for  exhibition,  cattle  in  the  feed  lot,  buildings 
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and  other  eqnippient  for  cattle  feetliiijj:,  insect  enemies  and  diseases,  breeding; 
beef  cattle  for  market,  and  related  (luestions. 

"  The  arrangement  of  matter  is  designed  to  suit  the  demands  both  of  the  actual 
cattle  feeder  and  of  the  student;  to  serve  both  as  a  ready  reference  guide — a 
text  adapted  to  the  progressive  pedagogic  presentation  of  the  subject  in  the  class 
room  and  a  treatise  conveniently  arranged  in  logical  order  for  the  general 
reader  interested  in  the  suliject." 

Economical  rations  in  beef  production,  H.  R.  Smith  {Nebraska  Sta.  Buh 
100,  pjj.  'lO,  fi(js.  I'l). — Several  feeds  supplementing  a  basal  ration  of  shelled 
corn,  snappetl  corn,  and  corn  stover  were  tested  and  the  results  discussed  in 
(■omi)arison  with  earlier  work,  of  which  the  present  study  is  a  continuation 
(E.  S.  R.,  IS,  p.  362). 

With  wheat  bran  as  a  supplement  to  the  basal  ration  the  average  daily  gain 
per  head  was  1.76  lbs.,  with  linseed  meal  2.33  lbs.,  with  cotton-seed  meal  2.11 
lbs.,  and  with  alfalfa  hay  2.42  lbs.  Each  of  the  lots  comprised  10  steers,  and 
the  tests  covered  20  weeks.  With  these  lots  the  grain  ration  was  increased  as 
the  test  progressed  and  during  the  last  3  months  the  steers  were  given  all  the 
grain  they  would  eat,  which  was  abut  25  lbs.  i)er  head.  On  a  lighter  feed  of 
shelled  coi'n  (14  lbs.  per  head  per  day)  with  snapped  corn,  alfalfa  hay,  and 
corn  stover  a  similar  lot  of  steers  fed  24  weeks  made  an  average  daily  gain  of 
2.01  lbs.  per  head.  With  all  the  lots  the  range  in  feed  eaten  per  pound  of  gain 
was  from  13.73  lbs.  with  the  oil  meal  to  19.25  lbs.  with  the  lot  fed  wheat  bran, 
and  the  cost  of  feed  per  pound  of  gain  (making  no  allowance  for  gains  made  by 
pigs  following  steers)  from  6.90  cts.  with  the  lot  fed  alfalfa  hay  to  10.49  cts. 
with  the  wheat  bran  ration.  In  the  case  of  the  lot  fed  wheat  bran  there  was  a 
calculated  loss,  including  pork  made  by  pigs  following  steers,  of  $3.94.  With  the 
other  lots  there  was  a  calculated  profit  ranging  from  $1.32  with  the  cotton-seed 
meal  ration  to  $6.38  with  the  alfalfa  hay  ration. 

Data  are  given  regarding  the  profit  obtained  in  feeding  a  light  ration  of 
shelled  corn  with  snapped  corn,  corn  meal,  corn  fodder,  alfalfa  hay,  and  corn 
stover,  but  the  test  is  not  reported  in  full. 

Some  of  the  general  conclusions  drawn  from  this  test  and  earlier  work 
follow : 

"  Alfalfa  hay  with  corn  alone  gives  large  and  profitable  gains. 

"The  use  of  well-cured  corn  stover  with  alfalfa  and  corn,  while  it  may  not 
produce  larger  gains,  will  make  the  gains  less  costly  because  of  its  low  market 
value,  thereby  increasing  the  profits  over  corn  and  alfalfa  alone.  .  .  . 

"  The  results  of  2  experiments  indicate  that  linseed  meal  is  a  little  more  valu- 
able than  cotton-seed  meal  and  much  more  valuable  than  wheat  bran  for  supple- 
menting corn  when  fed  with  prairie  hay  or  corn  stover. 

"  When  alfalfa  is  made  at  least  half  of  the  roughness  *\'ith  prairie  hay  or 
corn  stover,  good  gains  may  be  made  and  at  less  cost  than  when  no  alfalfa  is 
fed,  the  protein  being  supplied  by  the  use  of  linseed  meal.  In  other  words,  it  is 
possible  to  grow  protein  on  the  farm  at  a  price  nuich  below  what  it  will  cost 
on  the  market  in  the  form  of  some  commercial  protein  food.  .  .  . 

"The  results  of  a  single  experiment  in  which  but  little  more  than  half  a  full 
feed  of  corn  was  supplied  two  lots  of  fattening  steers  suggest  the  possibility  of 
making  a  larger  use  of  hay  in  finishing  cattle  for  market  than  is  ordinarily 
n)ad6  and  at  less  cost,  especially  where  hay  is  relatively  low  and  corn  high  in 
price. 

"  From  a  commercial  jioint  of  view  the  results  of  tins  entire  series  of  experi- 
ments go  to  show  that  cattle  feeding  can  l)e  made  profitable  when  discretion 
is  used  in  the  selection  of  foods  for  the  ration.  .  .  .  Good  feeding  will  make 
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our  corn  bring  more  as  beef  than  when  sold  direct  to  the  elevator  companies, 
even  though  the  selling  price  of  finished  cattle  is  not  far  in  advance  of  cost 
price,  as  was  true  in  many  of  these  experiments.  The  importance  of  manure 
and  the  growing  of  alfalfa  and  clover  as  agencies  contributing  to  the  mainte- 
nance and  increase  of  land  fertility  argue  further  for  this  mode  of  selling  a 
larger  part  of  our  annual  corn  crop.  The  cattle  industry  deserves  much  greater 
attention  in  this  State  than  has  been  given  it  in  the  past." 

The  bulletin  also  contains  some  illustrations  showing  prize  winners  exhibited 
at  the  International  Live  Stock  Show,  1906,  by  the  department  of  animal  hus- 
bandry of  the  University  of  Nebraska. 

Dried  beet  pulp  for  fattening  steers,  R.  S.  Shaw,  and  H.  W.  Norton,  Jr. 
{Michigan  Sta.  Bui.  24~,  pp.  157-165). — In  one  of  the  3  tests  with  steers  or 
younger  animals  which  are  reported,  corn  meal  and  oil  cake  and  dried  beet 
pulp  and  oil  cake  5 :  1  were  fed.  In  the  other  two  tests  the  ?atio  of  the  two 
feeds  to  oil  cake  was  5:2.  A  ration  of  corn  meal,  dried  beet  pulp  and  oil  cake 
r» :  5 :  4  was  also  included  in  2  of  the  tests.  The  coarse  fodder  consisted  of 
clover  hay  or  timothy  hay  with  corn  silage  in  2  tests. 

The  3  tests  covered  respectively  84,  112,  and  120  days.  On  an  average  the 
daily  gain  per  head  on  the  corn  meal  ration  was  1.400  lbs.,  on  the  beet  pulii 
ration  1.441  lbs.,  and  on  the  ration  containing  both  corn  meal  and  beet  pulp 
1.561  lbs.    The  cost  of  a  pound  of  grain  in  the  3  cases  was  S.S7.  7.17,  and  7.23  cts. 

"  The  absolute  gains  produced  by  feeding  beet  pulp  were  practically  the  same 
as  from  feeding  corn  meal. 

"  The  gains  of  the  pulp-fed  steers  were  in  the  nature  of  growth  and  develop- 
ment, the  corn  meal  produced  fat  and  finish.  As  a  result,  at  the  end  of  the 
feeding  period,  the  corn  meal  steers  were  in  better  condition  for  market  than 
tlie  others.  * 

"  For  growing  animals,  beet  i)u]p  produced  tlie  greatest  gains.  For  animals 
in  a  condition  for  finishing,  corn  meal  gave  the  most  rapid  gains. 

"  From  this  it  would  he  safe  to  conclude  that  in  the  earlier  i)art  of  tlie  feeding 
I>eriod  beet  pulp  could  be  fed  in  a  larger  quantity  to  advantage,  because  of  its 
cheapness  and  at  the  .same  time  ability  to  produce  gain  rapidly.  During  the 
finishing  period  it  should,  however,  be  replaced  at  least  in  a  large  measure  by 
corn  meal,  which  possesses  more  value  for  finishing  purposes.  The  corn  meal 
is  a  much  more  concentrated  feed,  hence  its  especial  value  for  forcing  at  the 
close  of  the  feeding  period  when  beet  pulp  could  not  be  used  on  account  of  the 
bulky  character  rendering  it  impossible  to  feed  suflicient  quantity  for  the  best 
results.  These  trials  show  that  a  l,0(X)-lb.  steer  will  not  consume  over  10  lbs. 
of  dried  beet  pulp  in  a  day." 

Feeding  calves  with  starch  and  skim  milk,  A.  Gouin  and  P.  Andouard 
(Bui.  Sta.  Agron.  Loire-Irif.,  l!)05-6,  pp.  -'i8-51). — According  to  the  authors'  ex- 
tended observations  much  larger  quantities  of  starch  may  be  fed  than  the  50 
gm.  per  liter  of  skim  milk  recommended  by  some  other  investigators. 

Milk  emulsion  for  calf  feeding,  G.  Hangel  (Wiener  Landw.  Ztg.,  .57  (IHOy). 
.Yo.  36,  p.  S-'i7). — When  an  emulsion  of  palm  fat  and  skim  milk  was  substituted 
for  whole  milk  in  calf  feeding  very  satisfactory  results  were  obtained,  accord- 
ing to  experimental  evidence,  which  is  l)riefly  reported. 

Experiments  on  calf  feeding,  A.  Goiin  and  P.  Andouard  (BuL  Sta.  Agron. 
Loirc-Inf.,  1905-6.  pp.  52-82). — In  the  studies  reported  a  number  of  different 
rations  were  fed,  the  feed  being  regulated  in  accordance  with  the  weight  of  the 
animal  at  different  stages  of  growth.  Requirements  for  growth  and  mainte- 
nance and  related  questions  are  discussed.  In  the  authors'  opinion,  iwwderetl 
green  bone  of  good  quality,  such  as  is  used  as  a  fertilizer,  is  a  very  valuable 
constituent  of  the  ration  for  calves. 


DAIRY   FAKMING DAIRYING AGROTECHNY.  469 

Tankage  for  hogs  in  cattle  feed  lots,  B.  E.  Carmichael  (Ohio  Sta.  ('ire. 
~l.i,  in).  .}).— Definite  information  gathered  from  45  Ohio  cattle  feeders  showed 
tliat  only  10  supplied  other  feeds  than  corn  to  pigs  following  steers.  The  re- 
maining 35  feeders  either  supplied  no  feed  in  addition  to  wliat  the  pigs  could 
gather  or  else  fed  them  corn.  As  the  steers  are  very  largely  fattened  on  corn 
it  follows  that  the  pigs  are  fattened  almost  exclusively  on  this  grain.  Tests 
were  therefore  undertaken  to  determine  whether  the  prevailing  practice  can 
be  improved. 

Two  lots  of  7  steers  each  were  fed  a  ration  of  shelled  corn,  cotton-seed  meal, 
corn  stover,  corn  silage,  and  mixed  hay,  while  2  similar  lots  were  fed  a  dry 
ration  made  up  of  the  same  materials,  with  the  silage  omitted.  For  63  days  3 
pigs  followed  each  lot  of  cattle.  They  were  then  replaced  by  4  thinner  pigs 
and  the  test  continued  for  56  days.  In  addition  to  what  they  could  gather,  1 
lot  of  pigs  following  the  silage- fed  steers  and  1  lot  following  the  steers  receiving 
no  silage,  were  fed  i  lb.  per  head  daily  of  digester  tankage. 

Considering  the  test  as  a  whole,  the  pigs  fed  the  tankage  gained  1,230  lbs.  and 
those  fed  no  tankage  SOS  lbs.,  a  gain  of  52.22  per  cent  in  favor  of  feeding 
tankage. 

"  The  tankage  was  fed  in  the  form  of  a  thin  slop,  once  daily.  It  may  be 
very  conveniently  fed  in  this  manner  and  was  greatly  relished  by  the  hogs, 
in  fact,  they  exhibited  an  almost  ravenous  appetite  for  it.  .  .  . 

'•  It  is  possible  that  the  tankage-fed  hogs  consumed  somewhat  more  corn  than 
did  those  which  received  no  tankage.  Definite  data  are  not  at  hand  in  regard 
to  this  matter,  since  in  each  of  the  lots  a  small  amount  of  the  grain  was  left 
in  the  manure  by  the  hogs.  It  seems  certain,  however,  tbat  the  gains  made  by 
the  tankage-fed  hogs  are  cheaper  as  well  as  larger. 

"  While,  on  account  of  its  cheapness  as  a  carrier  of  protein  and  ash  conven- 
ience for  feeding,  digester  tankage  was  used  in  the  work  reported  herein,  it  is 
l)elieved  that  other  feeds,  such  as  linseed-oil  meal,  soy  beans,  skim  milk,  butter- 
milk, or  middlings,  would  greatly  increase  the  efficiency  of  the  'cattle  hog'  in 
making  economical  gains.  Feeders  need,  however,  to  exercise  keen  discrimina- 
tion.in  the  purchase  of  feed  stuffs,  for  there  is  a  likelihood  of  a  heavy  demand 
for  certain  feeds  making  it  possible  for  the  manufacturers  to  raise  prices  beyond 
the  amount  justified  by  the  feeding  value. 

"  Further  work  is  needed  along  this  line  to  determine  what  feeds  are  best 
suited  for  this  purpose,  and  in  what  amounts  they  should  be  fed." 

This  line  of  experimenting  will  be  continued  at  the  station. 

Animal  husbandry  in  Denmark,  1906,  A.  Appel  (Tid-sskr.  Landokonom., 
1907,  No.  6.  pp.  329-3-^.'/). — A  general  survey. — f.  w.  woll. 

Cattle  raising,  Vicomte  de  Villebresme  (Bui.  Soc.  Agr.  France,  n.  set:,  39 
(1907),  May  1,  Sup.,  pp.  377-388 ) .—The  French  cattle-raising  industry  is  dis- 
cussed with  special  reference  to  breeds,  feeding,  profits,  and  related  questions. 

Sheep  on  arable  farrt^,  ,J.  Wyllie  (Trans.  Highland  and  Agr.  Snc.  Scot.,  5 
ser.,  19  (1907).  pp.  1)7-161). — The  data  summarized  have  to  do  with  the  feed- 
ing, care,  and  management  of  sheep  under  local  conditions. 

Ostrich  raising  in  Africa,  D.  Kurchoff  (Tropenflanzer,  11  (1907).  \o.  5. 
pp.  302-SlJi). — A  summary  and  discussion  of  data  regarding  ostrich  raising  in 
Africa. 
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Investigations  on  the  proteid  requirement  of  milch  cows,  O.  Kellner 
(Fiihling's  Landiv.  Ztg.,  .56  (1907),  No.  17,  pp.  5>i9-593 :  Milcli  Ztg..  36  (1907), 
No.  JfO,  pp.  .'i69,  ^70). — The  author  considers  briefly  some  of  the  results  obtained 
in  metabolism  experiments  with  cows,  the  object  of  which  was  to  determine  the 
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minimum  amount  of  food  proteid  requisite  for  tlie  production  of  a  definite 
quantity  of  millv.  With  a  ration  rich  in  carbohydrates  and  a  supply  of  niti-o- 
genous  materials  only  equal  to  the  total  amount  in  the  excretory  products  and 
in  the  milk,  the  cows  continued  for  a  long  time  to  give  a  considerable  quantity 
of  milk  of  good  composition,  almost  the  whole  quantity  of  digestible  protein  in 
excess  of  their  maintenance  requirements  appearing  in  the  milk.  The  author 
believes  that  though  the  results  obtained  indicate  that  milk-giving  animals  nijjy 
be  made  to  be  especially  economical  of  the  protein  in  the  ration,  they  do  not 
warrant  the  use  of  such  small  quantities  of  protein  in  feeding. 

Some  attention  is  also  paid  to  results  obtained  in  experiments  on  the  substi- 
tution of  ammonium  acetate  for  part  of  the  digestible  protein  in  the  rations. 
With  an  abundance  of  carbohydrates  in  the  ration  the  ammonium  salt  seemed  to 
be  able  to  take  tlie  place  of  some  of  the  food  proteid  in  milk  production.  The 
author  suggests  that  it  was  "  api)arently  converted  into  proteid  in  the  chyme," 
perhaps  tlirough  the  influence  of  bacteria. 

The  effect  of  rations  rich,  and  poor  in  fat  on  milch  cows  iLandw.  Jahrb., 
36  (1907),  Xo.  -'/,  pp.  72-'i-7S8). — In  3  corresp»mding  feeding  periods  the  rations 
contained  2.77  kg.  of  digestible  protein  and  12.120  kg.  of  digestible  nitrogen-free 
substances  per  1,000  lbs.  of  live  weight,  but  in  the  first  and  third  periods  the 
quantity  of  fat  was  only  0.64  kg.,  whereas  in  the  second  it  was  1.17  kg.  The 
quantities  of  milk  and  fat  produced  daily  by  each  of  the  15  cows  on  these  rations 
are  given.  From  the  results  obtained,  the  conclusion  is  drawn  that  the  effect  of 
the  one  ration  is  the  same  as  that  of  the  other. 

The  effect  of  emulsified  and  nonemulsified  food  fat  upon  milk  production, 
C.  Beger  {Landw.  Vers.  Stat.,  67  (1907),  No.  1-2,  pp.  1-25).— In  continuation  of 
previous  work  (B.  S.  R.,  IS,  p.  171),  the  author  fed  3  goats  with  whole  milk  as 
a  typical  emulsified  fat,  and  with  skim  milk  and  melted  bi^fter  fat  as  a  source  of 
nonemulsified  fat.  From  the  results  of  the  experiments  the  conclusion  was 
drawn  that  the  fat  as  an  emulsion  in  the  form  of  whole  milk  had  the  greater 
influence  upon  the  milk  secretion.  The  effect  upon  the  body  weight  of  the 
animals  was  so  small  and  so  variable  that  no  conclusion  regarding  it  could 
be  drawn. 

Should  concentrated  feeds  be  fed  wet  or  dry?  Leithiger  {Sachs.  Landw. 
Ztschr.,  55  (1907),  No.  25,  pp.  693-695). — From  the  better  milk  production  and 
gain  in  body  weight  obtained  in  experiments  with  S  cows  fed  their  concentrates 
for  one  period  wet  and  for  another  dry,  the  author  concludes  that  it  is  more  de- 
sirable to  feed  concentrates  dry. 

On  the  histology  of  the  milk  glands  of  the  cow,  P.  Lenfers  (Ztschr. 
Flcisch  u.  MilchhiKj.,  17  (1907),  Nos.  10,  pp.  3 ',0-350 ;  11.  pp.  383-390;  12,  pp. 
^24-H9)^ — In  these  investigations,  the  author  used  tissues  from  the  milk  glands 
of  cows  of  different  ages,  at  difl'erent  periods  during  pregnancy,  at  different 
stages  in  the  lactation  period,  and  of  cows  dry  for  different  lengths  of  time. 
He  describes  his  method  of  preparing  the  tissues  Sor  microscopical  exam- 
ination, and  discusses  his  data  with  special  regard  to  the  condition  of  the 
milk  glands  before  the  birth  of  the  first  calf,  during  lactation,  and  during  invo- 
lution, comparing  his  own  conclusions  with  the  opinions  of  previous  investi- 
gators.    A  bibliography  is  appended  to  the  article. 

Contribution  to  the  knowledge  of  the  composition  of  the  fat  of  cow's  milk, 
W.  Fleischmann  and  H.  Warmrold  (Ztschr.  Biol.,  50  (1907),  No.  3,  pp.  375- 
392). — As  reckoned  from  the  quantities  of  glycerin  and  volatile  and  nonvola- 
tile fatty  acids  determined  in  4  samples  of  milk  fat,  the  elementary  composition 
of  the  fat  averaged  75.25  per  cent  carbon.  ll.SO  per  cent  hydrogen,  and  12.81) 
pel'  cent  oxygen.     In  the  average  of  26  analyses  of  9  samples  of  lactic  acid-free 
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pure  milk  fat  separated  by  meltius,  the  elementary  composition  was  74.78  per 
cent  carbon  and  11.46  per  cent  hydrogen. 

On  the  spontaneous  separation  of  a  casein  compound  from  milk,  L.  Preti 
(Ztschi:  PJnjsiioL  Chcm.,  53  (1907),  No.  3-5,  pp.  J,W-.',26).—lu  milk  preserved  a 
year  by  the  addition  of  chloroform,  a  rich  white  precipitate  formed  in  the 
i)ottom  of  the  flask  without  changing  the  reaction  of  the  milk.  Upon  investi- 
gation this  precipitate  was  considered  to  be  a  mixture  of  calcium  phosphate  and 
calcium  caseiuate.  The  author  could  not  determine  the  nature  of  the  casein, 
whether  acid  casein  or  rennet  Ciisein,  and  therefore  could  not  decide  whether 
the  gradual  separation  of  the  precipitate  occurred  as  a  purely  physical  phenom- 
ena or  under  the  action  of  a  ferment. 

The  action  of  dilute  acids  upon  casein,  L.  L.  and  D.  D.,  Van  Slyke  (Amer. 
Chcm.  Jour.,  38  (1907),  No.  .'/,  pp.  383--'t56,  figs,  i-',).— This  has  already  been 
abstracted  from  another  source  (E.  S.  K.,  10,  |).  17.3). 

The  hydrolysis  of  the  sodium  salts  of  casein,  L.  L.  and  I).  1).  Van  Slyke 
(Amrr.  CJirm.  Jour.,  38  (1907),  No.  5,  t)p.  619-626,  figs.  ;2).— This  has  already 
been  abstracted  from  another  source  (E.  S.  E..  10,  p.  174). 

A  contribution  to  knowledge  regarding  goat's  milk  and  butter,  H.  Sprink- 
MEYER  and  A.  Fijrstenberg  (Ztschi:  Untcrsuch.  Nahr.  a.  Gcnussmtl.,  IJf  (1907), 
No.  6,  pp.  388-391).— The  milk  of  each  of  10  goats  at  the  beginning  of  the  lac- 
tation period  was  tested  separately.  The  goats  were  milked  at  morning,  noon, 
and  evening.  In  the  average  of  the  data  for  1  day  the  quantity  of  milk  for 
the  different  milkings  was  respectively  OGO,  .522,  and  668  gm.,  the  lactodensi- 
meter  reading  at  1.5°  C.  was  30.7,  20.0,  and  31.1,  and  the  fat  content  was  3.01, 
4.05,  and  4.38  per  cent.  In  the  butter  made  from  the  milk  the  refractive  index 
at  40°  C.  ranged  for  the  different  animals  from  41.1  to  44.3,  the  Reichert-Meissl 
number  from  20.3  to  29.1,  the  saponification  number  from  226.1  to  242.4,  and 
the  iodin  absorption  number  from  26.0  to  38.0. 

Dictionary  of  dairying  in  all  countries,  B.  Martiny  ( Wortcrbuch  dcr  MiJch- 
tcirtschaft  ailer  Lander.  Leipsic,  1907,  pp.  XI-\-l.'i2). — A  collection  of  popular 
expressions  and  technical  terms  pertaining  to  dairying  and  also  to  cattle  breed- 
ing in  use  in  different  countries,  with  explanations  of  their  meanings. 

Review  of  the  work  of  the  1906-7  season,  I).  CunniE  (Nrip  Zeal.  Drpt.  Agr., 
Dairg  Dir.  Bui.  10,  pp.  52,  pis.  13;  Ann.  Rpt.  1907,  pp.  5-22).— The  purpose  of 
this  publication  is  merely  to  "  furnish  a  general  outline  of  what  has  been  done 
by  the  division,  with  some  observations  dn  matters  affecting  the  dairy  industry." 

Handbook  of  information  regarding  milk,  H.  Rievel  (Handhucli  dcr 
Milchkiindc.  Hannover,  1907,  pp.  X+376,  figs.  35). — In  this  volume,  which  is 
virtually  a  text-book  on  milk,  the  author  presents  a  considerable  amount  of 
data  and  other  information  of  value  to  those  interested  in  the  ])roduction  and 
distribution  of  milk.  The  book  is  divided  into  several  sections,  which  discuss, 
respectively,  the  itroperties  of  normal  milk  as  affected  by  differences  in  breed  of 
cattle  or  in  individuality-,  by  age,  feeding,  disease,  etc. ;  the  dangerous  qualities 
of  milk  owing  to  diseases  of  the  cows ;  measures  for  the  prevention  of  the  dan- 
gers in  the  use  of  milk,  such  as  sterilization  and  pasteurization ;  the  use  of  milk 
as  a  food  for  infants  and  children,  with  special  consideration  of  the  various 
jnethods  of  preparing  the  milk ;  and  various  topics  concerned  in  milk  control. 
An  appendix  gives  a  number  of  examples  of  police  ox'dinances  for  the  regulation 
of  the  milk  industry  in  several  cities  in  Germany. 

American  milk  and  milk  standards,  W.  Frear  (Proc.  Conv.  Nat.  Assoc. 
State  Dairy  and  Food  Depts.,  10  (1906),  pp.  172-19Jf). — "The  purpose  of  this 
paper  is  to  present  a  few  facts  concerning  the  composition  of  American  milk 
in  its  relation  to  the  chemical  limits  fixed  in  American  legal  standards,  and 
especially  those  of  the  United  States  standard." 
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After  discussing  data  obtained  from  a  great  many  sources,  tlie  author  con- 
cludes, that  "  from  all  these  facts  it  appears  that  in  the  United  States  the  gen- 
eral supply  of  milk  for  household  use  has  an  average  fat  content  of  from  3.S  to  4 
per  cent;  that  when  the  herds  are  turned  to  pasture  a  reduction  to  the  average 
extent  of  0.2  or  0.3  per  cent  occurs  in  the  fat,  and  that  the  daily  variations  of 
herd's  milk  below  the  average  do  not  usually  exceed  0.1.5  to  0.20  per  cent.  It 
furthermore  appears  that,  while  the  lowland  breeds  are  being  more  largely 
used  in  certain  communities,  thus  reducing  the  average  richness  of  the  milk 
there  produced,  with  proper  care  in  the  feeding  and  in  the  selection  of  the 
family  strain  of  these  breeds,  the  tendency  toward  such  reduction  can  be  kept 
from  going  to  an  extreme.  Finally,  a  widespread  movement  toward  higher 
fat  standards  is  apparent  in  communities  where  the  3  per  cent  standard  now 
appears. 

"  With  respect  to  the  solids,  on  the  other  hand,  the  tendency  is  to  swing  back 
from  the  higher  standards  of  13  per  cent  to  a  position  of  12  or  12.5  per  cent." 

Third  International  Dairy  Congress,  held  at  The  Hague,  September,  1907 
{Hyg.  Viande  et  Lait,  1  {1901),  No.  9.  jip.  .'i28-^32;  Indus.  Latt.  e  Zootec,  o 
(1907),  No.  18,  p.  131;  Indus.  Lait.  |/'a//.s|.  32  {1901),  No.  38,  pp.  693-698).— 
The  rules  and  regualtions  of  the  congress,  the  programme  for  the  different  sec- 
tions, and  the  resolutions  finally  adopted  by  tlie  several  sections  of  the  congress 
on  laws  and  regulations,  industry,  and  hygiene,  pertaining  to  dairying  and  dairy 
products  are  given. 

A  statute  regarding  the  care  of  milk  and  various  milk  products  in  Bruns- 
wick (Veroffcittl.  K.  Gsndlitsaiut.,  31  {1907),  No.  38,  pp.  968-97 1 ) .—The  ordi- 
nance of  the  city  of  Brunswick  governing  the  inspection  of  milk  and  milk 
products,  the  designation  and  quality  of  different  kinds,  the  care  and  handling 
of  milk,  the  requirements  to  be  observed  during  the  sickness  of  milk  producers' 
families  or  helpers,  the  care  of  milk  vessels,  and  the  punishment  for  violation 
of  the  statute  are  given. 

City  milk  inspection,  J.  Q.  Emery  {I'ioc.  Coiir.  Nnt.  Asfioc.  i^fatr  Dairy  and 
Food  Drpts.,  10  (1906),  pp.  89-95,  figs.  3). — The  author  discusses  the  results 
obtained  in  the  examination  of  milk  in  a  number  of  cities  in  Wisconsin,  and 
calls  attention  particularly  to  the  use  made  of  the  Wisconsin  curd  test  which 
he  designates  as  "  the  simplest,  quickest,  most  practicable  and  effective  method 
known,  whereby  the  imperfections  present  in  milk  can  be  readily  and  accurately 
ascertained,  not  only  by  the  butter  maker  and  cheese  maker,  but  by  the  city 
milk  inspector  and  the  housewives  as  well." 

Perhydrase  milk  according  to  Much  and  Romer,  H.  .StreliN(ier  {Ztschi: 
Fleisch  n.  MilchJii/g.,  18  {1907),  No.  1,  pp.  15-21).— The  author  gives  the  details 
of  his  application  of  the  method  of  Much  and  Romer  for  the  commercial  pro- 
duction and  distribution  of  perhydrase  milk.  He  states  that  milk  thus  pro- 
duced will  keep  for  months,  and  that  it  can  then  be  freed  of  its  hydrogen  peroxid 
and  will  be  so  little  changed  that  it  tastes  like  fresh  raw  milk.  The  article 
includes  reports  by  different  investigators  on  bacteriological  and  hygienic  tests 
of  the  product  and  on  the  results  of  experiments  in  feeding  the  milk  to  infants. 

The  conservation  of  milk  by  hydrogen  peroxid,  C.  Porcher  and  E.  Nicolas 
{Rev.  Gen.  Med.  Vet..  10  {1907).  No.  115-116,  pp.  3-'i5-358).— The  authors  re- 
view the  deductions  from  the  research  of  different  investigators  regarding  the 
use  of  this  antiseptic  for  the  preservation  of  milk,  and  conclude  that  there  is 
still  need  for  investigation  before  absolutely  certain  decisions  can  be  made  with 
reference  to  the  desirability  of  its  use,  and  that,  as  is  true  of  any  method  of 
preserving  milk,  it  should  not  be  used,  in  any  case  except  when  the  milk  is  pro- 
duced under  strictly  hygienic  conditions. 
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The  detection  of  formaldehyde  in  milk.  ('.  I..  Penny  {Delaware  Hta.  Rpts. 
1904-1906,  pp.  38,  39). — The  presence  of  formaldehyde  in  milk  when  added  in 
solutions  as  dilute  as  1  part  of  pure  fornuildehyde  to  100,000  parts  of  milk  was 
detected  by  means  of  the  hydroebloric  acid  and  ferric  chlorid  test  iuunediately 
after  addition  and  up  to  10  days  after.  The  conclusion  from  the  tests  was  that 
"any  amount  of  formaldehyde  capable  of  preserving  milk  from  curdling  can  be 
certainly  detected  so  long  as  it  preserves  the  milk,  and,  as  a  practical  question, 
this  is  all  that  could  be  desired." 

The  cost  of  food  in  the  production  of  milk,  J.  Speir  [Jour.  Btl.  Ayr. 
\London],  1>,  {1901),  No.  6.  pp.  321-33^;  abs.  in  Canad.  Dairyman,  3  (1907), 
\o.  Jfl,  p.  672). — The  author  discusses  the  data  regarding  food  consumed  and 
milk  and  butter  fat  produced  that  have  been  obtained  by  milk  record  associa- 
tions in  southwestern  Scotland.  According  to  the  data  obtained  during  the 
winter  and  spring  months  up  to  May,  1007,  the  average  cost  of  milk  per  gallon 
(10  lbs.)  was  8.72  cts. 

Butter  and  milk  tests  at  the  Derby  Show,  1906,  E.  Mathews  (Jour.  Roi/. 
Affr.  »s'oc.  England,  67  (1906),  pp.  1S9-2 01). —Data  obtained  in  tests  of  the 
(piantity  and  quality  of  milk  and  butter  yielded  by  several  different  breeds  of 
cattle  are  reported.  The  results  of  2  experiments  in  the  dairy  are  also  given, 
in  one  of  which  the  author  believes  he  ascertained  that  the  public  generall.v  do 
not  know  the  taste  of  genuine  unadulterated  butter,  and  in  the  other  he  dem- 
onstratetl  that  the  method  of  ceasing  t(j  churn  when  the  butter  is  in  a  granular 
condition  was  preferable  to  that  of  churning  the  butter  into  a  lump. 

Butter,  1906-7,  T.  Macfarlane  {Lab.  Inland  Rev.  Dept.  [Canada],  Bids. 
131,  pp.  15;  133,  pp.  4). — Bulletin  131  is  a  report  of  the  results  of  analyses  of 
101  samples  of  butter  collected  in  1906.  Of  these,  90  samples  were  found  to  be 
genuine.  4  doubtful,  and  7  adulterated.  Bulletin  1.33  gives  the  results  of  an 
examination  of  881  samples  collected  in  1907.  From  the  but.vro-refractometer 
test,  8()8  were  judged  to  be.  genuine  butter,  5  were  doubtful,  and  S  contained 
fcn-eign  fat.  The  results  of  more  complete  tests  of  these  8  samples  and  2  of  the 
doubtful  ones  are  given. 

A  comparison  of  anilin  and  anatto  butter  colors  in  butter  making, 
E.  H.  Farbington  and  M.  Meyers  {Wisconsin  Sta.  Bui.  152,  pp.  19,  Jixj.  1). — Three 
brands  of  each  class  of  colors  were  compared  as  regards  the  imparting  of  an 
objectionable  flavor  to  the  butter  and  the  holding  of  the  color  when  the  butter 
is  kept  in  cold  storage.     The  conclusions  drawn  are  as  follows: 

"  First,  some  of  the  lirands  of  ^•egetal)le  butter  color  now  on  the  market  are 
weaker  than  the  analin  butter  colors.  Nearly  twice  as  much  vegetable  color 
was  needed  in  some  cas«>s  to  jiroduce  the  same  shade  of  color  in  butter  as  was 
given  by  the  anilin  color. 

•'  Second,  when  the  change  was  made  from  vegetable  to  anilin  butter  color, 
some  15  years  ago,  butter  makers  were  so  accustomed  to  the  weaker  anatto 
color  that  they  added  too  much  of  the  stronger  anilin  color.  This  had  a  ten- 
dency to  gradually  accustom  the  consumer  to  a  more  highl.V  colored  butter  than 
formerl.v    had   been   made. 

"  The  natural  color  of  .Tune  butter  is  a  sutticiently  high  color,  and  when  only 
enough  vegetable  color  is  added  to  in-oduce  this  shade  there  will  be  no  danger 
of  using  so  much  as  to  impart  a  butter  color  flavor  to  the  butter. 

"Third,  the  vegetable  colors  now  on  the  market  impart  a  rather  greenish- 
yellow  shade  to  the  butter.  This  is  quite  different  from  the  bright  or  reddish- 
yellow  given  to  the  butter  by  the  anilin  colors. 

"  Fourth,  some  brands  of  vegetable  color  contain  a  decided  tlavor,  imi»arted 
to  them  by  the  oil  used  in  making  the  color.  This  flavor  may  be  distinctly 
noticed  in  the  butter  when  large  quantities  of  such  brands  of  color  are  used. 
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"  Fifth,  a  great  improvement  in  the  strength  and  flavor  of  certain  oi'ands  of 
vegetable  butter  color  was  noticed  during  the  year  these  experiments  were 
conducted,  which  suggests  that  the  vegetable  butter  colors  may  eventually  be 
improved  so  as  to  compare  favorably  with  the  anilin  butter  colors. 

"  Sixth,  when  butter  was  held  in  cold  storage  at  5°  below  zero,  no  difference 
was  noticed  in  the  uniformity  or  the  depth  of  color  in  the  lots  of  butter  to 
which  anilin  and  vegetable  coloring  was  added.  Over  50  tubs  of  butter  were 
held  in  storage  for  different  lengths  of  time,  some  of  them  being  taken  out  when 
the  butter  was  nearly  a  year  old.  Neither  the  vegetable  nor  the  anilin  colored 
butter  showed  any  indication  of  fading  or  changing  color  while  in  storage. 

"  Seventh,  butter  can  be  satisfactorily  colored  with  a  vegetable  color." 

The  distribution  of  lactic-acid  bacteria  in  curd  and  cheese  of  the  Cheddar 
type,  F.  C.  Harrison  {Pioc.  and  Trans.  Roy.  Soc.  Canada,  2.  scr.,  12  (JH06), 
Sec.  IV,  1)1).  83-87.  pis.  5). — The  author  briefly  describes  his  investigations  on 
the  distribution  of  bacteria  in  Canadian  Cheddar  cheese  and  discusses,  with 
illustrations,  his  microscopic  examination  of  curd  and  cheese  (1)  at  cutting 
time,  (2)  w^hen  cooking  temperature  was  reached.  (3)  at  dipping  (running  off 
the  whey),  (4)  at  milling,  (5)  at  salting,  and  (6)  in  cheese  2  days  old.  The 
results  confirm  the  conclusion  from  previous  examinations,  that  "  there  is  not 
an  even  distribution  of  bacteria  throughout  the  substance  of  a  cheese,  and  it 
would  therefore  seem  necessary  to  modify  somewhat  our  methods  of  analysis." 

Regarding  "  short  "  cheese,  F.  W.  J.  Boekhout  and  J.  J.  O.  de  Vries  {Rev. 
Gen.  Lait,  6  {1901),  Nos.  U,  pp.  313-323;  15,  pp.  3^5-351,  pi.  1;  Verslag.  Ver. 
Exploit.  ProefzuireJboerderij  Hoorn,  1906,  pp.  83-98,  pi.  1). — In  the  manufacture 
of  Edam  cheese  the  ripening  process  under  some  conditions  yields  a  hard, 
chalky,  crumbly  product,  known  commonly  as  "short"  cheese. 

According  to  the  investigations  of  the  authors  this  resliTts  from  an  excess  of 
free  lactic  acid  in  the  curd  during  rii»ening.  This  may  be  due  to  faulty  manip- 
ulation of  the  curd  in  the  preparation  for  ripening,  leaving  in  too  much  lactose 
from  which  the  lactic  acid  may  be  produced,  or  to  the  action  of  certain  specially 
active  lactic-acid  bacteria.  The  authors  report  data  of  several  experiments  in 
which  cheese  was  ripened  under  the  influence  of  2  species  of  lactic-acid  bacteria, 
one  of  rapid  action  and  one  of  slow  action.  In  each  case  the  cheese  ripened 
uuder  the  influence  of  the  bacteria  producing  lactic  acid  in  a  relatively  short 
time  was  faulty.  The  analyses  of  several  of  the  faulty  cheeses  compared  with 
a  similar  number  of  ordinary  cheeses  obtained  from  their  experiments  showed  a 
much  larger  quantity  of  lactic  acid  in  the  "  short "  cheese  than  in  the  good 
cheese. 

"  Bitto  "  cheese,  G.  Melazzini  {Indus.  Latt.  c  Zootcc,  5  {1907),  No.  18,  pp. 
138,  139). — A  brief  article  describing  this  kind  of  cheese,  the  importance  of  its 
production  in  different  Alpine  provinces,  some  factors  of  significance  in  making 
it,  and  remarks  concerning  its  sale. 

Milk  and  dairy  products,  G.  Marpmann  {Xahr.  u.  Gcnussnitl.,  1  {1907). 
Abt.  1,  pp.  297+yiII,  figs.  232). — This  volume,  which  forms  one  part  of  a  divi- 
sion, entitled  P^'ood  Materials  from  the  Whole  Animal  Kingdom,  of  a  pi-oposed 
handbook  on  food  materials,  discusses  the  luiture  and  uses  of  milk  and  dairy 
products,  and  the  processes  and  equipment  used  in  their  production. 

Annual  report  on  the  investigations  and  progress  of  the  manufacture  of 
sugar,  J.  Bock  {Jahrcsber.  Zuckcrfabrik  [Stammer],  ^6  {1906),  pp.  XI+351, 
figs.  32). — In  this  review  of  the  literature  of  sugar  making  for  1006,  chapter  1 
is  devoted  to  the  agriculture  and  chapter  2  to  the  technology  of  sugar  produc- 
tion.   Chapter  3  deals  with  scientific  and  technical  chemical  investigations,  the 
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fourth  chapter  ijiVeF!  sonio  account  of  patents  relating  to  the  sugar  industry, 
and  the  fniMl  chapter  r-onlains  various  statistics,  and  laws  of  different  countries, 
pertaininjj;  to  the  ])i'(idiictioii,  disl vilmlion,  and  consnniption  of  sugar. 

VETERINARY  MEDICINE. 

Action  of  various  amins  on  bacteria,  particularly  the  glanders  bacillus, 
M,  NicoLLK  and  A.  Frouin  {Ann.  Jn.st.  Pasteur,  21  (1907),  No.  6,  pp.  JiJiS-.'iJil'). — 
Various  amins  including  piperidin  have  been  shown  to  exercise  a  considerable 
power  of  destruction  upon  living  proteid  substances,  particularly  in  bacteria. 
This  matter  was  studied  in  the  case  of  the  glanders  bacillus.  It  appears  that 
when  the  glanders  bacillus  has  been  subjected  to  the  influence  of  piperidin  it 
retains  its  toxicity  only  toward  animals  which  have  been  previously  rendered 
abnormally  sensitive  to  this  organism.        ' 

Tetanus  antitoxin,  H.  Vincent  {Compt.  Rend.  Soc.  Biol.  [Paris],  62  (1901), 
No.  23,  pp.  1198-1195). — In  experiments  with  small  laboratory  animals  it  was 
found  that  tetanus  antitoxin  does  not  protect  the  animal  against  the  develop- 
ment of  an  artificial  infection  even  if  administered  within  1  hour  after  the  ani- 
mal has  been  removed  from  an  autoclave  maintained  at  a  temperature  suffi- 
ciently high  to  elevate  the  body  temperature  of  the  experimental  animal.  In 
cases  where  the  antitoxin  was  administered  immetliately  after  the  animal  was 
taken  from  the  autoclave  the  disease  appeared  in  a  chronic  rather  than  in  an 
acute  form.  These  experiments  present  additional  evidence  of  the  influence  of 
heat  in  rendering  animals  more  susceptible  to  tetanus. 

Accidents  following  upon  vaccination  against  anthrax,  A.  Ascoli  {Rev. 
Gen.  Med.  Vet.,  10  {1901),  No.  110,  pp.  //9--58 ) .—While  signal  success  has  at- 
tended vaccination  against  anthrax  in  the  hands  of  expert  veterinarians  a 
number  of  accidents  have  occurred  showing  that  the  virus  used  for  vaccination 
may  vary  in  virulence  at  different  times  and  under  different  conditions. 

An  investigation  of  the  subject  by  the  author  indicated  that  the  attenuated 
type  of  virus  used  in  the  I'asteur  system  of  vaccination  shows  marked  differ- 
ential characters  with  regard  to  its  virulence.  On  the  basis  of  these  observed 
differences  it  is  possible  to  distinguish  several  qualities  of  virus.  The  viru- 
lence of  the  vaccine  is  not  increased  by  passage  through  laboratory  animals 
and  the  biological  characters  of  anthrax  virus  in  laboratory  animals  differ  con- 
siderably from  those  of  virus  obtained  from  cattle  dead  of  anthrax. 

The  author  believes  that  anti-anthrax  serum  has  the  power  of  warding  off 
serious  troubles  as  the  result  of  vaccination  provided  it  is  used  before  septi- 
cemia has  appeared. 

An  experimental  inquiry  into  the  nature  of  the  substance  in  serum  which 
influences  phagocytosis,  G.  Dean  {Proe.  Roy.  Soe.  [London],  >SVr.  B,  19 
{1901),  No.  B  533,  pp.  399-1/12). — The  results  obtained  in  previous  experiments 
by  the  author  indicate  that  the  sensitizing  action  of  the  serum  may  be  due  to 
the  combined  acti(m  of  a  thermo-stable  and  a  thermo-labile  substance,  the 
former  being  c()m]);irab]e  with  the  sensitizing  substance  of  French  authors,  and 
the  other  resembling  an  alexin.  The  dilution  of  fresh  unhealed  serum  does 
not  cause  a  diniinution  in  the  sensitizing  powei",  at  least  for  staphylococcus  and 
tubercle  bacilli  until  the  concentration  has  been  reduced  to  one-fourth.  It 
api)ears  that  phagocytosis  in  dilutions  ranging  from  J  to  ^2  is  ])roportional  to 
tlie  square  root  of  the  concentration  of  the  serum.  The  phagocytic  index  shown 
!)y  mixtures  of  heated  imnnme  sennn  and  normal  fresh  serum  is  greater  than 
either  of  these  sera  used  separately. 

Mammitis  produced  by  acid-resistant  bacteria,  L.  Nattan-Larrier  and  1*. 
KovKKi   {('(inipt.  Rind.  Hoc.  Jliol.  \l'(iris\,  (13  {I'.IUl),  No.  2'/,  pp.  15,  10). — In  ex- 
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Iieriuients  i-eporled  in  this  jjaper  12  species  of  acid-resistant  bacteria  were  used 
in  incjcnlatin^  laboratory  animals  for  the  i)nrpose  of  coijiparing  the  lesions  thus 
produced  in  the  udder  with  those  which  occur  in  tuberculous  infection. 

When  laboratory  aiunials  were  inoculated  in  the  udder  with  human  tubercle 
bacilli  a  mamuutis  appeared  on  the  fifth  or  sixth  day  and  became  most  pro- 
nounced on  the  eighth  to  the  tenth  day.  The  acid-resistant  bacteria  on  the 
other  hand  produced  a  mammitis  much  more  quickly,  but  the  disease  while  more 
intense  persisted  not  longer  than  9  days.  Moreover,  the  tubercle  bacillus  pro- 
duced a  suppurative  and  ulcerative  mammitis  accompanied  with  swelling  of 
the  glands  while  these  symptoms  were  absent  in  the  apjiarently  benign  form  of 
mammitis  produced  by  acid-resistant  bacteria. 

Recent  work  on  tuberculosis,  T.  Kitt  {Monatsh.  Prakt.  Tierheilk.,  IS  {1907), 
Aos'.  S-0,  ptJ.  SHo-Jill ;  10,  1)1).  Ji'i5-.^5Jf). — A  general  sununary  is  presented  of  the 
more  important  recent  literature  relating  to  the  problem  of  tiiberculosis  in 
animals  and  man,  with  particular  reference  to  the  types  of  tubercle  bacilli  ob- 
served in  different  animals,  the  possibilities  of  intertransmission,  and  recent 
work  in  vaccination. 

Experimental  tuberculosis  in  the  guinea  pig,  A.  Calmette,  C.  Guerin,  and 
M.  Bretoiv  (Ann.  JnM.  Pasteur,  21  (1907),  Xo.  6,  pp.  J, 01-J, 1 6). —When  either 
young  or  adult  guinea  pigs  are  fed  virulent  tubercle  bacilli  in  a  fine  emulsion, 
infection  invariably  takes  place.  The  lesions  which  develop  after  such  a 
method  of  infection  are  ordinarily  in  the  ganglions  or  lungs  and  seldom  affect 
the  abdonunal  organs.  Occasionally  lesions  develop  along  the  trachea.  Tuber- 
cle bacilli  killed  by  heat  or  by  maceration  in  alcohol,  and  bacilli  dein-ived  of 
their  waxy  membrane,  are  still  toxic  for  guinea  pigs  when  taken  into  the  ali- 
mentary tract. 

If  tubercle  bacilli  are  killed  by  chemical  substances  or  Hy  heat  and  absorbed 
Ity  the  alimentary  tract  in  minute  doses  and  at  sufticiently  long  intervals  they 
confer  a  remarkable  power  of  resistance  toward  infection  with  virulent  tuber- 
cle bacilli.  These  effects  were  produced  by  using  tubercle  bacilli  macerated  for 
10  days  in  an  autoclave  at  a  temperature  of  37°  ('.  in  water  containing  10  per 
cent  of  salt,  or  bacilli  similarly  treated  with  (iram's  fluid,  or  bacilli  subjected 
to  a  temperature  of  100°  (\  for  10  minutes. 

Transmission  of  tuberculosis  in  cases  where  the  udder  is  affected,  Witt 
{lierlin.-  Ticnirztl.  Wchnschr..  IH07.  Xo.  2-J,  p.  Ifi'l). — A  cow,  which  upon  ex- 
amination after  slaughtering  showed  evidence  of  general  infection  with  tuber- 
culosis with  a  pronounced  lesion  in  the  udder,  had  been  used  in  furnishing 
milk  for  a  family.  In  an  examination  of  the  family  by  a  physician  it  was 
found  that  one  of  the  children  was  affected  with  tuberculous  lymphatic  glands, 
believed  by  the  author  to  be  the  direct  result  of  drinking  tuberculous  milk. 

A  new  method  of  experimental  diagnosis  of  tuberculosis,  H.  Vall6e 
(Compt.  Rend.  Acad.  Sci.  [Paris].  IJ,Jf  {1907),  So.  2Ji,  pp.  iJS5-i 385). —The 
author  reports  that  If  tuberculin  be  rubbed  into  scarifications  of  the  skin  a 
circular  swelling  appears  around  the  spot  within  36  hours.  If  the  reaction  is 
intense  the  swelling  resembles  the  verrucose  lesions  of  tuberculosis  on  the 
human  skin.     In  drying,  the  swellings  produce  epidermal  scales. 

The  penetration  of  the  tubercle  bacillus  through  the  skin,  .1.  Courmont 
and  Lesieub  {Compt.  Rend.  Soc.  Biol.  [Paris].  62  {1907),  No.  22,  pp.  It.'fS- 
]tJf.5). — In  experiments  with  guinea  i)igs,  rabbits,  and  calves,  the  author  found 
that  the  tubercle  bacillus  could  penetrate  the  apparently  intact  skin  and  in 
almost  all  instances  did  so  after  the  skin  had  been  shaved  over  the  area  upon 
which  the  tubercle  bacilli  were  rubbed.  Infectitm  produced  in  this  way  led  to 
local  skin  lesions  in  some  cases  and  in  other  cases  produced  the  generalized 
form  of  the  diseutse  without  showing  any  effect  upon  the  skiu.    The  cutaneous 
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lesions  appeared  like  lupus  or  scrofula.  In  rabbits  the  disease  assumed  tlie 
I)uluionary  form  in  a  larjie  number  of  eases. 

Cutaneous  reaction  to  tuberculosis,  F.  Akloing  {Vonitjt.  Rend.  Soc.  Biol. 
{P<trls\,  02  {1907),  \o.  22,  pit.  //77-//7-?).— Brief  reference  is  made  to  other 
recent  experiments  in  makinir  a  tuberculin  test  by  rubbing  tlie  tuberculin  in 
scarifications  of  the  skin.  The  author  comes  to  the  conclusion  that  the  cuta- 
neous reaction  to  tuberculin  is  not  constant. 

Cutaneous  reaction  caused  by  different  tuberculins  and  by  human  tu- 
berculous serum,  F.  Arloing  (Compt.  Bend.  Soc.  Biol.  [Paris],  62  (1907),  No. 
23,  pp.  1215-1217). — A  claim  has  been  made  by  a  number  of  authors  that  specific 
reactions  may  be  obtained  by  rubbing  tuberculin  into  scarifications  of  the  skin 
of  animals  or  human  beings.  The  author  tested  this  matter,  using  4  tuberculins 
obtained  from  different  sources.  No  specific  reaction  was  obtained  in  the  case 
of  any  of  the  tuberculins,  and  serum  obtained  from  a  tuberculous  human  being 
also  failed  to  produce  any  reaction  when  rubbed  Into  a  skin  wound  in  a  tuber- 
culous guinea  pig. 

Cutaneous  reaction  to  tuberculin,  H.  Vallee  {Compt.  Rend.  Soc.  Biol. 
[Paris],  63  {1907),  No.  24,  pp.  8,  9). — The  results  obtained  by  different  authors 
in  rubbing  tuberculin  into  scarifications  of  the  skin  have  varied  considerably. 
In  explaining  these  differences  the  author  believes  that  consideration  should  be 
had  for  the  fact  that  some  investigators  have  experimented  with  animals  artifi- 
cially inoculated  with  tuberculosis  while  others  have  worked  upon  spontaneous 
cases  of  the  disease.  The  results  obtained  from  tuberculin  tests  1>y  the  cuta- 
neous method  are  more  reliable  in  natural  cases  of  tuberculosis. 

Destruction  of  tubercle  bacilli  in  milk,  and  vaccination  against  tubercu- 
losis, K.  VON  Bkhring  {Behriiiytrerk,  Mitt.,  1907,  No.  2,  pp.  100,  chnrts  3). — 
A  general  statement  is  given  regarding  the  effectiveness  of  a  mixture  of  1  part 
formaldehyde  and  Vlh  parts  peroxid  of  hydrogen  in  destroying  tubercle  bacilli 
and  other  micro-organisms  in  milk,  water,  and  other  fluids.  It  is  claimed  for 
this  disinfectant  that  in  the  proportions  necessary  for  the  disinfection  of  milk 
and  water  it  is  practically  nonpoisonous. 

With  regard  to  the  addition  of  formaldehyde  alone  to  milk  as  a  means  of 
fi'eeing  the  milk  from  tnbei'cle  bacilli  the  author  declares  himself  in  favor  of 
the  method  with  certain  qualifications.  It  is  recommended  that  the  maximum 
amount  of  formaldehyde  be  properly  made  known  and  that  the  use  of  formalde- 
hyde in  the  disinfection  of  milk  be  under  strict  sanitary  supervision. 

The  greater  portion  of  the  pamphlet  is  occupied  with  a  consideration  of  the 
results  obtained  from  the  use  of  bovovaccine,  taurovaccine,  and  other  products 
of  the  tubercle  bacillus  i)repared  and  sold  under  the  author's  supervision. 

The  disposition  to  be  made  of  the  meat  of  animals  showing  tuberculous 
infection  in  the  muscular  lymphatic  glands  or  bones,  L.  Makschnee  {Ztschr. 
Fleisch  ii.  MyhJihijg.,  17  {1907),  No.  10,  pp.  336-338) .—\i\  the  author's  opinion 
if  only  one  tuberculous  focus  is  found  in  the  spinal  column  by  examination  of 
the  split  surfaces,  it  is  desirable  to  make  a  further  examination  of  the  tubular 
bones  and  of  the  structure  of  the  vertebra^  in  order  to  determine  the  real  extent 
of  the  disease.  In  cases  where  a  few  of  the  lymphatic  glands  of  the  muscles  in 
one  quarter  are  found  to  l)e  affected,  it  is  best  to  make  a  thorough  examination 
of  that  quarter.  In  fact,  the  author  disapproves  of  passing  the  quarter  as 
unqualifiedly  fit  for  human  food. 

Cattle  trypanosomiasis  in  the  Kongo  Free  State,  J.  E.  Dutton,  J.  L.  Todd, 
and  A.  Kingiiokn  {Ann.  Trop.  Med.  and  Par.,  /  {1907),  No.  2,  pp.  233-271,  figs. 
'/)• — A  tryjtanosomiasis  of  cattle,  due  to  infection  with  TrtipunoHonia  diinorphon, 
aiiiiarently  exists  everywhere  in  the  Kongo  Free  State.  In  controlling  this 
disease  the  author  recomiueuds  that  the  truusportutiou  of  cattle  from  place  to 
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place  be  forbidden  as  far  as  is  possible  and  that  special  care  be  exercised  in  the 
clioice  of  locations  for  cattle  raising  in  areas  where  trypanosomiasis  is  known 
to  occur.  Native  African  cattle  and  various  other  domestic  animals  as  well  as 
wild  game  may  acquire  considerable  immunity  to  the  disease  as  the  result  of 
recovery  from  an  infection. 

Concerning'  the  treatment  of  experimental  trypanosomiasis,  B.  Moore,  M. 
NiERENSTEiN,  and  J.  L.  Todd  (Ann.  Trop.  Med.  and  Par.,  1  (1907),  No.  2,  pp. 
275-28.'/ ) . — The  use  of  strychnin  in  cases  of  infection  with  Trypanosoma  brucei 
has  no  apparent  effect  upon  the  trypanosomes.  Atoxyl  followed  by  bichlorid 
of  mercury  gives  quite  satisfactory  results,  the  combination  being  more  effective 
than  atoxyl  alone.  The  experiments  reported  by  the  author  were  made  on 
rats,  but  it  is  recommended  that  the  treatment  be  tested  in  the  case  of  animals 
and  man  infected  with  trypanosome  diseases.  Apparently  the  treatment  must 
begin  during  the  early  stages  of  infection. 

Trypanosome  transmission  experiments,  J.  E.  Dutton,  J.  L.  Todd,  and 
J.  W.  B.  Hanington  (Ann.  Trop.  Med,  and  Par.,  1  (1907),  No.  2,  pp.  201- 
229). — Experiments  were  made  in  the  transmission  of  trypanosomes  by  tsetse 
flies.  It  was  found  that  mammalian  trypanosomes  may  be  mechanically  trans- 
mitted by  the  bites  of  various  insects.  During  the  development  of  trypano- 
somes spherical  forms  are  produced  by  throwing  off  the  undulating  membrane 
and  flagellum.  These  forms  are  found  both  in  mammals  and  insects.  The 
literatui-e  of  the  subject  is  discussed  in  connection  with  a  short  bibliography. 

The  transmission  of  Trypanosoma  dimorphon  by  Glossina  palpalis,  E. 
KouBAUD  {Ann.  Inst.  Pasteur,  21  (1907),  No.  6,  pp.  ^66',  ^/6'7). — Much  circum- 
stantial evidence  has  been  accumulated  to  show  that  T.  dimorphon  has  been 
transmitted  by  the  agency  of  tsetse  flies.  The  exact  proof  of  this  proposition, 
however,  is  not  very  extensive.  The  author  obtained  positive  evidence  of  the 
agency  of  (1.  polpalis  in  transmitting  the  blood  parasite  in  two  instances. 

The  function  of  the  spleen  in  trypanosomiasis,  A.  Laveran  and  Thiroux 
(Compt.  Rend.  Acad.  i^ei.  [Paris^,  l.'io  (1907),  No.  1,  pp.  U-17).—It  has  long 
been  contended  that  the  spleen  exercises  a  beneficial  effect  in  the  control  of 
diseases  caused  by  infection  with  trypanosomes.  Experiments  undertaken  by 
the  authors  show  that  "trypanosomes  as  found  in  the  spleen  have  exactly  the 
same  appearance  as  those  obtained  from  the  general  blood  circulation.  The 
extract  obtained  from  the  spleen  exercised  no  effect  upon  trypanosomes  and 
the  progress  of  the  disease  did  not  appear  to  be  affected  by  the  removal  of  the 
spleen.  It  is  possible  that  the  spleen  assists  in  renioviug  the  debris  caused  by 
the  destruction  of  the  red  blood  corpuscles,  but  its  function  so  far  as  trypana- 
some  disease  is  concerned  ai»pears  to  extend  no  farther. 

The  normal  temperature  of  cattle,  Kettner  (Ztsehr.  Vctcrindrk.,  19  (1907), 
No.  7,  pp.  328-331). — Temperature  records  were  kept  as  taken  at  noon  and  in 
the  evening  on  200  adult  nonreacting  cattle,  91  yearling  nonreactors,  .SO  year- 
ling reacting  animals,  and  .50.3  adult  reacting  animals.  In  adult  nonreacting 
cattle  the  temperature  at  midday  ranged  from  38  to  40°  C.  The  temperature 
of  adult  reacting  cattle  had  the  same  range.  The  variation  in  temperature  of 
yearling  nonreacting  cattle  was  from  38.5  to  40.6°  C.  and  of  yearling  reacting 
cattle  from  38.5  to  40.1°  C. 

The  author  concludes  from  these  observations  that  the  basal  temperature  of 
reacting  and  nonreacting  cattle  is  the  same.  As  a  rule  the  temperatures  of  both 
reactors  and  nonreactors  become  slightly  higher  towai'd  evening.  It  is  believed 
to  be  safe,  however,  to  look  upon  a  tenii)erature  of  40.1  °C.  as  physiological,  pro- 
vided no  recognizable  symptoms  of  disease  ai>pear. 

A  prophylactic  method  of  vaccination  against  foot-and-mouth  disease, 
.1.  Orv   (Jiiil.  aS'oc.  Cent.  Med.  V6t.,  S'l   (1907),  No.  12,  pp.  302-30S) .—MXeniion 
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is  r-nllod  to  tlio  suuilnvity  In  the  iiatiiro  jiiid  locMtion  of  tlio  Ipsi<tiis  in  foot-and- 
iiioufh  disease  and  cowpox.  As  is  vA'ell  known,  both  of  these  diseases  are  trans- 
mitted l)y  lilterable  virus  and  the  uiic-ro-orKanisui  is  not  Iviiown  in  either  case. 
The  author  suggests  the  possiblity  that  cowpox  is  a  benign  form  of  foot-and- 
mouth  disease.  A  number  of  experiments  were  made  during  which  a  vaccine 
obtained  from  horses  affected  with  horse  pox  was  used  in  vaccinating  cattle  to 
protect  them  against  foot-and-mouth  disease.  An  immunity  of  considerable 
strength  was  thus  produced  and  the  author  hopes  that  this  method  may  prove 
of  some  economic  importance. 

Regulations  for  g-ovemment  veterinarians  in  lower  Austria  {TierarzU. 
Zentbl.,  30  {1907),  No.  18,  pp.  293-298).— In  a  discussion  of  the  matter  of 
orders  for  government  veterinarians,  together  with  copies  of  such  regulations 
in  force  in  lower  Austria,  it  appears  that  Austria  is  at  present  free  from  foot- 
and-mouth  disease.  This  fact  is  learned  from  a  compilation  of  the  reports  of 
various  veterinarians,  and  the  condition  is  believed  to  be  due  to  the  strict  regu- 
lation of  cattle  traffic  which  has  been  enforced  during  recent  years. 

The  licking  disease  of  cattle,  R.  Ostertag  and  N.  Zuntz  {Ztschr.  Infek- 
tionskrauk.  ii.  Hiiy.  Haiistlere,  2  {1907),  ^'o.  6',  pp.  Jf09-Ji2'i). — The  present  arti- 
cle is  a  preliminary  report  of  an  investigation  undertaken  for  the  Royal  Prus- 
sian Ministry  of  Agriculture  to  determine  the  cause  of  the  so-called  licking  dis- 
ease of  cattle. 

The  results  obtained  during  this  investigation  indicate  that  the  use  of  swale 
hay  from  native  meadows  may  produce  the  disease  in  cattle.  The  effect  seems 
to  be  more  pronounceil  after  feeding  hay  from  native  meadows  which  have  been 
somewhat  improved  by  cultural  methods.  The  poisonous  effect  of  hay  is  not 
equally  strong  in  all  years.  Apparently  the  poisonous  principle  of  the  swale  hay 
produces  a  metabolic  disturbance  particularly  in  the  formation  of  blood  and 
bones,  and,  secondarily,  a  tendency  to  gnaw  and  lick  all  sorts  of  objects  is  ob- 
served in  affected  cattle.  The  nature  of  the  poisonous  principle  has  not  been 
determined.  Horses  may  be  safely  fed  hay  which  is  injurious  to  cattle.  The 
harmful  character  of  the  hay  may  be  entirely  removed  by  steaming. 

The  development  of  Piroplasma  bigeminum,  D.  Korsak  {Arch.  Vet.  NauJc 
[St.  Petersh.^,  37  {1907),  No.  J,,  pp.  3l.')-320,  figs.  62).— It  is  by  no  means 
certain  that  all  of  the  developmental  stages  which  occur  during  a  complete 
life  cycle  of  the  blood  parasite  of  Texas  fever  have  been  made  known  and 
arranged  in  their  true  sequence.  The  author  has  followed  the  development  of 
this  parasite  and  presents  the  various  stages  by  means  of  drawings  with 
explanations  in  the  order  in  which  the  different  forms  occur. 

Notes  from  practice,  Kircher  {Wchnschr.  Tierhcilk.  u.  Viehzucht,- 51  {1907), 
No.  26,  pp.  501-50.'/). — Observations  were  made  on  the  effect  of  a  2  per  cent 
creolin  dip  in  treating  sheep  for  scab.  It  was  found  that  while  less  dip  was 
required  after  shearing,  the  results  of  dipiiing  were  not  so  satisfactory  as  when 
done  while  the  shee])  were  in  full  tieece.  In  several  cases  a  second  application 
of  the  dip  failed  to  cure  the  sheep  of  scab. 

Brief  notes  are  also  given  on  irregularities  of  parturition  in  domestic  ani- 
mals. 

Bare-lot  v.  grass-lot  in  relation  to  stomachal  and  intestinal  parasitism  of 
lambs,  W.  II.  Dai.kvmimk.  {LouisUuid  Kitis.  Bui.  95,  pp.  23,  i)1s.  5,  finx.  ,?).  - 
In  previous  exi)eriinenls  at  the  station  the  bare-lot  method  greatly  reduced  th(> 
prevalence  of  nodule  disease  in  lambs,  but  stomach  worms  still  occurred.  The 
exiteriment  was  rei»eated  with  treatment  added  for  stomach  worms.  Four  of 
the  exi)eriment  ewes  received  each  4  oz.  of  a  1  i)er  cent  solution  of  coal-tar 
creosote  and  the  other  4  received  each  a  mixture  of  1  dram  carbon  bisulphid 
and  1  dram  al)solule  alcohol  in  4  oz.  of  milk.     These  treatments  were  repeated 
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o  days  later,  substitutlug  carroii  oil  foi"  the  alcohol  ami  milk.  The  lambs  on 
the  grass-lots  had  similar  treatment.  The  experiment  liegan  on  ;\Iarch  ^^t,  and 
on  August  10  the  lambs  were  shiughtered. 

All  lambs  on  the  bare-lot  were  in  marketal)le  condition,  \vhile  only  lialf  of 
the  lambs  on  the  grass-iot  were  in  condition.  The  former  were  in  every  way 
more  satisfactory.  The  bare-lot  did  not  prevent  infestation  of  the  lambs  with 
stomach  worms,  but  greatly  reduced  the  number  of  nodule  worms.  Rotation 
of  pastures  is  probably  the  best  method  of  dealing  with  stomach  worms.  Car- 
bon bisulphid  gives  rather  better  results  as  a  vermifuge  than  coal-tar  creosote. 

The  etiology  of  hog  cholera  and  swine  plague,  F.  Hutyba  (Ztschr.  Iiifck- 
tionskrank.  u.  Kijg.  Ilausticir,  2  (1901).  No.  4-5,  pp.  281-309).— Iteteveuce  is 
made  to  the  recent  work  of  American  and  German  investigators  who  have 
shown  that  hog  cholera  may  be  caused  by  filterable  virus  supposed  to  contain 
an  ultramicroscopic  organism.  On  account  of  the  close  connection  which 
seems  to  prevail  in  most  outbreaks  of  hog  diseases  between  hog  cholera  and 
swine  plague,  the  author  vmdertook  a  series  of  experiments  for  the  purpose  of 
determining  whether  swine  plague  might  also  be  due  to  a  filterable  virus.  The 
results  of  these  experiments,  together  with  theoretical  considerations  based  on 
other  investigations  and  the  known  facts  in  connection  with  hog  cholera  and 
swine  plague,  indicate  that  swine  plague  is  primarily  due  to  the  action  of  a 
filterable  virus. 

The  author  concludes  that  after  primai'y  hog  cholera  infection  has  been  es- 
tablished in  a  hog,  it  may  be  possil)le  for  the  characteristic  anatomical  symp- 
toms of  hog  cholera  or  swine  plague,  or  both,  to  develop  secondarily  as  a 
result  of  the  action  of  Bacillus  .suipestifcr  or  B.  suuepticus.  It  is  believed, 
therefore,  that  the  anatomical  hog  cholera  and  swine  plague,  whether  occurring 
simultaneously  in  the  same  animal  or  not,  are  both  due  t»  an  ultramicroscopic 
micro-organism  found  in  the  filterable  virus  of  hog  cholera.  These  results  indi- 
cate that  hog  cholera  and  swine  plague  are  different  manifestations  of  the  same 
disease,  the  variation  of  symptoms  being  due  to  the  micro-organisms  which  sec- 
ondarily infect  the  hogs. 

The  horse;  its  treatment  in  health  and  disease,  .1.  W.  Axe  (London,  1907, 
vol.  7,  pp.  X-\-188,  ph.  l-'i,  figs.  92). — In  this  part  of  the  author's  treatise  on  the 
horse,  veterinary  medicines  are  discussed  and  formulas  are  given  for  the  prepa- 
ration and  administi'ation  of  medicines  in  the  treatment  of  animal  diseases. 
The  other  subjects  included  in  the  volume  are  care  of  diseased  animals,  veteri- 
nary hygiene,  examination  of  the  air  of  stables,  mineral  and  plant  poisoning, 
and  some  of  the  more  frequent  operations  of  a  surgical  nature. 

Fatal  effects  produced  in  horses  by  spoiled  fodder,  W.  Zwick  {Ztschr. 
Infektionskrank.  u.  Hyg.  Hausticrc,  2  (1907),  No.  ',-5.  pp.  310-il'fO,  pis.  2).— 
Opportunity  was  had  to  observe  a  number  of  cases  of  the  toxic  effects  of  spoiled 
fodder  upon  horses,  the  symptoms  in  these  cases  resembling  those  of  enzootic 
spinal  paralysis.  The  water  which  the  horses  received  was  in  satisfactory  con- 
dition and  stables  were  kept  in  a  sanitary  state. 

Feeding  experiments  were  made  with  hay  which  was  apparently  in  good  con- 
dition and  which  there  was  little  I'eason  to  suspect.  Those  experiments  indi- 
cated that  the  hay  carried  a  pathogenic  coccus  which  was  tested  in  pure  cultures 
in  inoculating  mice,  i-abbits,  and  horses.  It  was  soon  found  that  the  hay  in  a 
fresh  condition  was  not  injurious,  but  that  the  pathogenic  cocci  became  asso- 
ciated with  it  later  partly  perhaps  as  the  result  of  decomiwsition. 

Report  of  the  commission  for  studying  the  amount  of  ergot  to  be  per- 
mitted in  oats,  Bastide  et  al.  (Bui.  Off.  Gouvt.  G^n.  Alg^rie,  1907,  No.  13, 
Slip.,  pp.  176-258,  charts  19). — It  ajipears  that  ergot  is  so  commonly  found  in 
oats  as  ottered  upon  the  market  in  Algeria  that  a  commission  was  established 
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to  tleterniiiu'  the  i>ei'centa.i,'e  of  ergof  which  could  Ite  present  ui  oats  considered 
merchantable  according  to  the  law.  The  committee  organized  and  carried  out 
two  sets  of  experiments  in  feeding  known  quantities  of  ergot  to  10  healthy 
liors«»s. 

In  tlie  first  set  of  experiments  2.5  gm.  of  ergot  were  added  daily  to  5  kg.  of 
healthy  oats  and  fed  to  the  horses.  The  effect  of  feeding  this  amount  of  ergot 
daily  for  (i  weeks  was  not  marked  in  any  of  the  horses  in  respect  to  weight, 
temperature,  heart  beat,  or  respiratory  action.  The  committee  were  unani- 
nuuisly  agreed  on  the  fact  that  no  effects  were  observed  that  could  be  definitely 
attributed  to  ergot. 

Another  set  of  experiments  was  carried  out  during  which  the  horses  received 
from  2,5  to  5  gm.  of  ei'got  daily.  The  results  in  this  case  were  likewise  of  a 
negative  character,  and  it  appears  that  the  quantity  of  ergot  normally  found  in 
oats  can  scarcely  be  considered  a  serious  matter. 

Means  of  protecting'  veterinarians  in  the  examination  of  glanderous  horses, 
A.  I.  Spasski  {Arch.  Vet.  Nauk,  [St.  Petersh.],  31  {1901),  No.  J,,  pp.  32J,, 
325). — A  brief  description  is  given  of  a  mask  to  be  worn  over  the  face  and  of 
other  apparatus  to  be  worn  on  the  hands  in  order  to  protect  the  observer  from 
possible  infection  with  glanders  during  the  examination  of  horses. 

Septicemia  hemorrhagica  in  mules,  E.  C.  Webb  {.Jour.  Compar.  Path,  and 
Tlier.,  20  {1901),  No.  2,  pp.  91-100). — Occasion  was  had  to  study  a  number  of 
serious  cases  of  disease  in  mules  in  India.  The  post-mortem  lesions  were  those 
of  acute  septicemia  and  cultures  almost  ])ure  were  obtained  of  the  organism  of 
liemorrhagic  septicemia  from  diseased  horses  and  mules.  It  is  believed,  there- 
fore, that  these  cases  were  instances  of  true  hemorrhagic  sei)ticeniia.  This 
disease  has  heretofore  ))eeu  considered  rare  in  both  horses  and  nuiles. 

Biliary  fever  in  dogs,  D.  Hutcheon  {Agr.  Jour.  Cape  Good  Hope,  30  {1901), 
No.  6'.  pp.  IG.'i-ll'i ) . — A  general  historical  account  is  presented  of  the  investiga- 
tion of  this  disease  in  South  Africa.  It  has  been  shown  conclusively  that  it  is 
carried  by  HamophysaUa  IcacM  and  that  the  blood  parasite  which  causes  it 
is  rirop1a.sin((  caiiis.  The  symptoms  and  post-mortem  findings  are  briefly  dis- 
cussed. A  preventive  vaccine  has  not  been  devised.  Some  benefit  is  derived 
from  the  administration  of  calomel  and  quiuin  to  diseased  dogs,  and  infestation 
by  ticks  may  l>e  to  some  extent  pre\ented  by  treating  the  dogs'  legs  with  oily 
substances  which  may  repel  the  ticks. 

Leucocytozon  canis,  S.  R.  Christophers  {Sci.  Mem.  Med.  and  San.  Depts. 
India,  n.  ser.,  1906,  No.  26,  pp.  16,  pi.  1;  1901,  No.  28,  pp.  12,  pi.  l).—Leucocy- 
tozoon  canis  belongs  to  the  hemogregarines  and  reproduces  itself  by  the  forma- 
tion of  true  cysts  containing  each  about  .30  sporozoits.  Encystment  takes  place 
in  the  cells  of  the  bone  marrow.  After  escaping  from  the  cysts  tlie  sporozoits 
invade  the  mononuclear  cells  in  the  marrow.  The  parasite  is  essentially  one 
of  the  bone  marrow.  It  is  probably  carried  by  the  dog  tick,  flea,  mosquito,  or 
some  species  of  Hippobosca.  In  fact  the  development  of  the  parasite  has  been 
followed  by  the  author  in  the  body  of  Rhipicephalns  sanguineus. 

A  parasite  found  in  the  white  corpuscles  of  the  blood  of  palm  squirrels, 
W.  S.  Patton  {Sci.  Mem.  Med.  and  Sanit.  Depts,  India,  n.  ser.,  1906,  No.  24,  PP- 
13,  pi.  1). — Hemogregarines  of  the  type  studied  by  the  author  were  previously 
known  only  as  parasites  of  cold-blooded  animals.  The  species  studied  by  the 
author  is  described  as  new  under  the  name  Leucociitozoon  fiinanihiili  and  is 
piirasitic  in  the  blood  of  Funa)nhul)(s  pcnnantii.  The  i)arasite  is  found  in  the 
body  of  a  louse  belonging  to  the  genus  Hematopinns  commonly  observed  on  the 
s(|uirr('l. 

Note  on  the  occurrence  of  flagellated  organisms  in  the  liver  of  the  pigeon, 
W.  JoWETT  {.Jour.  Com  par.  rath,  and  Thcr.,  20  {1901),  No.  2,  pp.   122-125,  figs. 
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2.) — Tlie  liver  in  badly  dise.-isod  iiiiiooiis  exiiihilcd  swollliifrs  over  ils  surface 
wliifli  oontaiiKHl  ])eculiar  miclcatt'tl  IkmIics  funiislicd  with  1  or  2  fla,u;elhi.  Oc- 
casionally these  orjianisnis  showed  the  iiresence  of  vacnoles.  The  author  i-efers 
Ihe  organism  to  the  genns  Cerconionas. 

Live  stock  and.  complete  stock  doctor.  A  cyclopedia,  J.  Teriam  and  A.  H. 
Baker  (St.  Louis,  1901,  pp.  1298,  pis.  30,  figs.  9)6,  charts  2).— The  present  vol- 
ume includes  a  general  popular  account  of  the  history,  management,  breeds, 
feeding,  and  diseases  of  horses,  cattle,  sheeji,  swine,  goats,  and  poultry,  together 
with  a  brief  chapter  on  bee  raising.  A  considerable  number  of  the  illustrations 
used  in  the  volume  were  taken  from  prize  animals  at  the  I^ouisiana  I'urehase 
Exposition. 

The  modern  abattoir;  construction,  installation,  and  administration,  A. 
MoREAU  {I/Abattoir  Moderne;  Construction,  InstaUation,  Administration.  I^aris, 
1906,  pp.  XVI+'tll,  figs.  90). — In  this  volume  particular  attention  is  given  to 
an  account  of  the  construction,  installation,  and  management  of  abattoirs  in 
France.  It  is  maintained  that  too  little  attention  has  been  given  to  the  tech- 
nique of  construction  in  these  abattoirs,  a  majority  being  modeled  upon  that  at 
the  Villette  market.  By  way  of  comparison  the  structural  details  of  abattoirs 
in  other  European  countries  are  also  considered. 

Attention  is  also  given  to  arrangements  for  slaughtering  various  animals, 
cold  storage,  accessory  industries  coiniected  with  abattoirs,  sanitary  manage- 
ment of  abattoirs,  and  veterinary  insi)ection  of  in-emises  and  animals. 

Farm  hygiene,  P.  Regnard  and  P.  Portier  (Hygiene  de  la  Fcrme.  Paris, 
J906,  pp.  XII +J,77,  figs.  i7i).— The.  practical  matters  relating  to  hygiene  of 
farm  buildings,  barnyards,  water  supply,  feeding  stuffs,  and  premises  are  dis- 
cussed in  considerable  detail.  The  larger  part  of  the  volume  is  occupied  with 
an  account  of  infectious  diseases  of  farm  animals  and  iji-actical  methods  by 
which  these  diseases  may  be  held  in  check  or  prevented  from  occurring. 

RURAL  ENGINEERING. 

Irrigation  in  northern  Italy,  II,  E.  Mead  (U.  S.  Dcpt.  Agr.,  Office  E.rpt. 
8tas.  lint.  190,  pp.  S6,  pis.  -',,  figs.  2).— This  bulletin  is  the  second  part  of  the 
report  of  the  observations  on  irrigation  in  Italy  .made  by  Doctor  Mead  in  the 
summer  of  1903,  and  deals  with  the  section  watered  by  the  Adda  and  Adige 
rivers,  taking  up  especially  the  legal  and  institutional  phases  of  irrigation  and 
describing  the  operation  of  canals  controlled  by  the  Government  and  those  con- 
trolled by  co()i)eratiye  associations  of  water  users. 

The  history  and  present  status  of  the  irrigation  laws  of  Italy  are  given,  with 
some  comparisons  with  American  conditions.  The  development  of  irrigation 
laws  from  the  early  Boman  law  to  the  i)resent  time  is  sketclied  and  a  statement 
of  the  jn-esent  law,  enacted  in  1SS4,  is  given.  The  unification  of  Italy  as  a  king- 
dom made  the  National  Government  the  successor  to  all  the  water  rights  wliich 
had  hitherto  belonged  to  the  separate  provinces,  and  one  of  its  first  acts  was 
the  declaration  of  the  iwblic  ownership  of  all  unappropriated  public  waters. 
This  was  followed  by  the  enactment  of  a  law  providing  for  the  determination 
of  what  are  public  waters  and  the  comi>iling  of  a  list  of  all  rights  to  these  wa- 
ters, and  making  provision  for  the  acquiring  of  rights  in  the  future  by  grant 
only. 

Concessions  are  now  granted  either  by  a  law  of  the  Kingdom  or  by  an  ad- 
ministrative decree,  and  are  always  made  subject  to  existing  rights.  As  a 
rule  they  are  limited  to  thirty  years,  but  perpetual  rights  may  be  granted  by  a 
law  of  the  Kingdom.  While  the  law  makes  the  nation  supreme  in  matters 
relating  to  the  granting  of  rights  for  irrigation,  it  entrusts  the  exercise  of  this 
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iiutbority  to  local  officials  iu  the  granting  of  rights  of  only  local  interest.  This 
division  of  power  has  not,  however,  been  satisfactory,  at  least  to  the  officials  of 
the  CJeneral  Government,  and  a  commission  was  appointed  in  1898  to  recommend 
changes  in  the  existing  law.  This  report  shows  that  the  reason  assigned  for 
the  appointment  of  the  commission  was  the  claim  that  the  provincial  officials 
were  not  exercising  the  proper  care  in  the  granting  of  rights,  especially  for  the 
tleveloiiment  of  power,  but  were  allowing  i)()wer  rights  to  get  into  the  hands  of 
foreign  cajiitalists,  who  were  establishing  a  monopoly  for  the  exploitation  of 
the  real  users  of  water.  The  proposed  cure  for  this  threatened  monopoly  of 
natural  resources  was  to  give  exclusive  authority  to  grant  such  rights  to  the 
General  Government.  This  commission  recounnended  the  creation  by  law  of  a 
l)ermanent  board  to  which  all  such  applications  should  be  referred.  No  such 
law  has  been  enacted,  but  a  commission  formed  on  the  lines  recommended  has 
been  created  by  royal  deci-ee,  which,  however,  acts  in  an  advisory  capacity  only. 

The  Kingdom  of  Italy  charges  for  water  diverted  from  public  streams,  the 
amount  of  the  charges  being  fixed  by  law.  The  charges  for  water  for  drink- 
ing and  for  irrigation  without  the  obligation  to  return  the  waste  water  to  the 
stream  is  .$2.83  per  cubic  foot  iter  second  per  year,  while  the  charge  for  the 
same  quantity  with  the  obligation  to  return  the  waste  water  is  but  one-half  as 
great.  Where  it  is  impracticable  to  measure  the  water  diverted  the  charge  is 
40  cts.  per  acre  irrigated.  The  place  of  use  of  the  water  is  not  limited,  the 
lessee  having  the  right  to  use  the  water  or  to  sublet  withoiit  limit  on  the  prices. 

In  addition  to  controlling  the  streams  the  Government  owns  certain  canals 
which  are  leased  as  a  whole,  and  other  canals  which  are  operated  by  the  Gov- 
ernment with  leases  to  associations  of  water  users  or  to  individuals. 

Further  aid  to  irrigation  is, given  by  the  Government  contributing  to  the  cost 
of  construction  of  works  built  by  associations  or  individuals.  This  aid  is  con- 
ditioned upon  contributions  by  the  provinces  and  communes  where  the  works 
are  situated,  these  local  contributions  being  not  less  than  one-tenth  of  the  sum 
grante<l  by  the  Government.  The  aid  given  by  the  kingdom  is  a  part  payment 
of  the  interest  on  money  borrowed  to  carry  out  the  work.  The  total  contri- 
butif)n  is  usually  .3  per  cent  of  the  estimated  cost  of  the  work  annually  for  the 
first  ten  years,  2  per  cent  per  year  for  a  second  period  of  ten  years,  and  1  per 
cent  i)er  year  for  a  third  period  of  ten  years.  This  aid  may  be  given  to  enlarge 
or  complete  works  as  well  as  for  new  works. 

The  Government  further  aids  irrigation  by  granting  loans  from  State  banks. 
The  procedure  for  making  these  loans,  the  amount  of  interest  to  be  charged, 
and  the  security  to  be  demanded  are  all  fixed  by  the  minister  of  finance.  The 
maximum  period  of  loans  is  ten  years,  except  where  a  sinking  fund  is  provided, 
when  the  maxinnim  period  is  2.^  years. 

Associations  for  the  construction  of  irrigati(»n  works  through  government  aid 
are  provided  for  by  law.  The  associations  may  be  either  voluntary  or  obliga- 
tory. Obligatory  associations  are  organized  by  the  courts  on  the  application 
of  a  majority  of  those  interested  and  are  in  fact  similar  to  irrigation  districts 
or  drainage  districts  in  this  country. 

The  report  describes  the  operation  of  a  typical  government  canal  and  of  two 
association  canals,  illustrating  the  operation  of  these  laws. 

Irrigation  and  drainag'e  laws  of  Italy,  K.  P.  Teele  (U.  S.  Dcpt.  A'jr.,  Office 
IJ.riil.  .s7''\.  fiiil.  l!Ki.  /)/>.  100). — This  bulletin  gives  the  texts  of  laws  which 
govern  the  securing  of  rights  to  divert  public  water,  the  organization  of  the 
associations  for  irrigation  similar  to  our  own  irrigation  districts,  and  govern- 
ment aid  to  irrigation.    It  includes  all  the  drainage  laws  except  special  acts 
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relating  to  individual  projects.  The  reKulatioiis  for  the  carrying  out  of  these 
laws  are  also  given. 

Excavating'  machinery  used  for  digging  ditches  and  building  levees,  J.  O. 
Wright  {U.  S.  Bept.  Agr.  Office  Expt.  aS/o.s.  Bui.  191,  pp.  SO,  pl.'i.  20,  figs.  13.— 
various  types  of  excavating  machinery  used  for  digging  ditches  aud  building 
levees  are  described,  and  the  conditions  to  which  each  is  adapted  are  discussed, 
together  with  some  general  observations  on  ditqhing  operations. 

The  only  feasible  way  in  which  large  areas  of  swamp  laud  can  be  drained 
is  stated  to  be  by  the  use  of  a  dredge.  The  cost  ranges  from  3  cts.  per  cubic  yard 
up,  according  to  the  kind  of  dredge,  the  character  of  the  work,  aud  the  efficiency 
of  the  management. 

"  Where  there  is  much  water  on  the  surface  or  many  trees  and  stumps  to  be 
removed,  a  floating  dipper  dredge  is  the  best  for  work,"  while  "  for  small 
ditches  on  firm  ground  some  kind  of  traction  machine  is  preferable.  ...  A 
1-yd.  or  li-yd.  dredge  seems  to  be  best  suited  for  ordinary  drainage  work. 

"A  floating  dredge  should  commence  at  the  upper  end  of  the  ditch  and  work 
down  stream,  and  a  traction  dredge  at  the  lower  end  and  work  up  stream. 
When  constructing  large  ditches  having  water  flowing  in  them  the  greater  part 
of  the  year,  the  slope  of  the  bank  is  not  of  much  importance,  as  nature  will  soon 
make  the  slope  best  suited  to  the  soil.  In  small  ditches,  with  water  flowing 
only  a  part  of  the  time,  smooth,  sloping  banks  and  a  true  grade  are  very 
essential.  .  .  . 

"If  a  dredge  is  properly  designed,  well  built,  and  suited  to  the  work  to  be 
done,  it  is  an  efficient  and  cheap  appliance  for  digging  ditches  or  building 
levees."  A  clam-shell  dredge  with  a  long  boom  is  well  suited  for  the  latter 
purpose. 

"A  machine  can  now  be  had  which  will  dig  from  70  to  tOO  rods  of  tile  ditch 
30  to  36  in.  deep  in  a  day  of  10  hours  at  a  cost  of  operation  not  exceeding  .$10 
per  day." 

Tests  of  internal-combustion  engines  on  alcohol  fuel,  C.  E.  Lucke  and  S.  M. 
Woodward  (  U.  ,S.  Dc'iit.  Agi:,  Office  Expt.  t^tas.  Hal.  I'.il,  pp.  89.  pis.  20,  figs.  13).— 
This  is  a  technical  report  giving  the  results  of  tests  carried  out  for  the  Oflice 
of  Experiment  Stations  in  the  mechanical  engineering  laboi'atories  of  Columbia 
University. 

Eight  different  kinds  of  gasoline  and  kerosene  engines  of  American  manu- 
facture were  run  on  alcohol  fuel  as  well  as  upon  the  fuels  for  which  they  were 
oi'iginally  constructed,  and  careful  observations  were  made  of  fuel  ctmsumptiou, 
power  developed,  and  general  behavior  of  the  engines  under  different  conditions 
of  operation,  of  these  five  were  different  slow-speed  engines  varying  from  (>  to 
15  horsepower,  and  three  high-speed  engines,  of  which  two  were  automobile  en- 
gines and  one  a  2-cycle  marine  engine.  The  results  of  192  consiimption  tests 
are  given  in  detail,  as  well  as  many  observations  of  a  qualitative  nature,  and 
full  discussions  of  the  results  are  included. 

The  following  general  conclusions  are  drawn  : 

"(1)  Any  gasoline  engine  of  the  ordinary  type  can  be  run  on  alcohol  fuel 
without  any  material  change  in  the  construction  of  the  engine.  The  only  dif- 
ficulties likely  to  be  encountered  are  in  starting  and  in  supplying  a  sufficient 
quantity  of  fuel,  a  quantity  which  must  be  considerably  greater  than  the 
quantity  of  gasoline  required. 

"(2)  When  an  engine  is  run  on  alcohol  its  operation  is  more  noiseless  than 
when  run  on  gasoline,  its  maximum  power  is  usually  materially  higher  than  it  is 
on  gasoline,  and  there  is  no  danger  of  any  injurious  hammering  with  alcohol 
such  as  may  occur  with  gasoline. 
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"(3)  For  automobile  air-cooled  engines  alcohol  seems  to  be  especially  adapted 
as  a  fuel,  since  tlie  temperature  of  the  engine  cylinder  may  rise  much  higher 
before  auto-ignition  takes  place  than  is  possible  with  gasoline  fuel ;  and  if  auto- 
iguitiou  of  the  alcohol  fuel  does  occur  no  injurious  hammeriug  can  result. 

"(4)  The  consumption  of  fuel  in  pounds  per  brake  horsepower,  whether  the 
fuel  is  gasoline  or  alcohol,  depends  chietly  upon  the  horsepower  at  which  the 
engine  is  being  run  and  upon  the  setting  of  the  fuel  supply  valve.  It  is  easily 
possible  for  the  fuel  consumption  per  horsepower  hour  to  be  increased  to  double 
the  best  value,  either  by  running  the  engine  on  a  load  below  its  full  power  or 
by  a  poor  setting  of  the  fuel  supplj'  valve. 

"(5)  These  investigations  also  showed  that  the  fuel  consumption  was  affected 
by  the  time  of  iguitiou,  by  the  speed,  and  by  the  initial  compression  of  the  fuel 
charge.  No  tests  were  made  to  determine  the  maximum  possible  change  in  fuel 
consumption  that  could  be  produced  by  changing  the  time  of  ignition,  but  when 
near  the  best  fuel  consumption  it  was  shown  to  be  important  to  have  an  early 
ignition.  So  far  as  tegted  the  alcohol  fuel  consumption  was  better  at  low  than 
at  high  speeds.  So  far  as  investigated,  increasing  the  initial  compression  from 
70  to  125  lbs.  produced  only  i  very  slight  improvement  in  the  consumption  of 
alcohol. 

"(0)  it  is  probable  that  for  any  given  engine  the  fuel  consumption  is  also 
affecttd  by  the  qv.autity  and  temperature  of  cooling  water  used  and  the  nature 
of  the  cooling  system,  by  the  type  of  ignition  apparatus,  by  the  quantity  and 
qviality  of  lubricating  oil,  by  the  temperature  and  humidity  of  the  atmosphere, 
and  by  the  initial  temperature  of  the  fuel. 

"(7)  It  seems  probable  that  all  well-constructed  engines  of  the  same  size  will 
have  approximately  the  same  fuel  consumption  when  working  under  the  most 
advantageous  conditions. 

"(8)  With  any  good  small  stationary  engine  as  small  a  fuel  consumption  as 
0.70  lb.  of  gasoline,  or  1.16  lb.  of  alcohol  per  brake  horsepower  hour  may  reason- 
ably be  expected  under  favorable  conditions.  These  values  correspond  to  0.118 
and  0.170  gal.  respectively,  or  0.95  pint  of  gasoline  and  1.36  pints  of  alcohol. 
Based  on  the  high  calorific  values  of  21,120  British  thermal  units  per  pound  of 
gasoline  and  11,880  per  pound  of  alcohol,  these  consumptions  represent  thermal 
efficiencies  of  17.2  per  cent  for  gasoline  and  18.5  per  cent  for  alcohol. 

"But  calculated  on  the  basis  of  the  low  calorific  values  of  19,660  British 
thermal  unifs  per  pound  for  gasoline  and  10,620  for  alcohol,  the  thermal  effi- 
ciencies become  18.5  for  the  former  fuel  and  20.7  for  alcohol.  The  ratio  of  the 
high  calorific  values  used  above  is,  gasoline  to  alcohol,  1.78.  The  corresponding 
ratio  of  the  low  calorific  values  is  1.85.  The  ratio  of  the  consumptions  men- 
tioned above  is,  alcohol  to  gasoline,  1.66  by  weight,  or  1.44  by  volume." 

Comparative  values  of  alcohol  and  gasoline  for  light  and  power,  J.  B. 
Davidson  and  M.  L.  King  (loica  Sta.  Bui.  93,  pp.  2.'i.  flgs.  1.2). — The  investi- 
gations of  which  those  here  reported  form  a  part  were  undertaken  '*  for  the 
purpose  of  making  a  comparison  between  (1)  the  heat  value  of  the  fuels, 
(2)  their  economy  in  the  production  of  light,  (3)  their  economy  in  the  produc- 
tion of  power,  and  (4)  the  relative  safety  of  alcohol  and  gasoline  for  gen- 
eral use." 

Studies  of  illuminating  power  were  made  with  3  forms  of  gravity  lamps,  a 
wick  gasoline  lamp,  a  pressure  over-head  generator  lamp,  and  an  ordinary 
kerosene  lamp.  The  tests  of  power  production  were  made  with  3  ditferent 
makes  of  gasoline  engines  having  ordinary  compression  pressures.  It  was 
found  impossible  to  secure  an  engine  especially  designed  for  alcohol,  "and  it 
was  further  found  practically  impossible  to  properly  alter  the  design  of  any  of 
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the  larger  gasoline  engines  fonnd  in  the  laboratory  for  the  most  advantageous 
use  of  alcohol." 

The  results  obtained  are  summarized  as  follows : 

"(1)  The  higher  heat  value  of  94  per  cent  alcohol  is  but  08  to  71  per  cent 
that  of  gasoline. 

"(2)  The  lower  heat  value  (the  value  more  nearly  attained  in  practice)  of 
94  per  cent  alcohol  is  but  G6  per  cent  to  69  per  cent  that  of  gasoline. 

"(3)  When  used  for  the  production  of  light,  94  per  cent  alcohol  will  produce 
from  53  per  cent  to  S5  per  cent  as  much  light  as  an  equal  volume  of  gasoline 

"(4)  Alcohol  of  94  per  cent  purity  must  be  sold  for  from  11  to  17  cts.  per 
gallon  to  compete  with  gasoline  for  lighting  purposes  at  20  cts.  per  gallon  (the 
present  retail  price  of  gasoline  iu  Ames). 

"(5)  Alcohol,  when  used  iu  a  generator  lamp,  will  produce  from  two  to  four 
times  as  many  candle  power  hours  as  kerosene  in  a  wick  lamp. 

"(0)  It  was  found  impossible  to  soot  the  mantels  of  any  of  the  lamps  with 
alcohol. 

"(7)  Alcohol  of  94  per  cent  purity,  when  used  in  engini'S  designed  for  gaso- 
line, has  but  08  per  cent  to  85  per  cent  the  value  of  gasoline  in  the  production 
of  power. 

'•(S)  To  compete  with  gasoline  at  20  cts.  per  gallon  for  use  in  gasoline 
engines,  94  per  cent  alcohol,  must  be  sold  for  from  13  to  17  cts.  per  gallon  and 
90  per  cent  alcohol  from  11  to  15  cts.  per  gallon. 

"(9)  None  of  the  engines  could  be  started  readily  with  alcohol,  although  a 
few  could  be  started  with  less  difficulty  than  others. 

"(10)  After  having  once  been  started  with  gasoline  and  warmed  up,  the 
carburetors  as -designed  for  gasoline  vaporized  the  alcohol  successfully,  except 
in  once  instance.  ♦ 

"(11)  No  doubt  the  gasoline  carburetor  can  be  readily  changed  to  permit  the 
use  of  alcohol  as  well  as  gasoline  in  the  same  engine. 

"(12)  Experimental  work  does  not  include  tests  of  the  special  designed 
alcohol  engine  which  should  show  better  economy  in  the  use  of  alcohol. 

"(13)  Gasoline  can  not  be  used  readily  in  a  special  designed  alcohol  engine 
using  high  compression  on  account  of  pre-ignition. 

"(14)  The  odor  of  the  exhaust  of  an  engine  when  using  alcohol  is  not  as 
unpleasaiit  as  when  using  gasoline. 

"(15)   Alcohol  is  much  more  pleasant  to  handle. 

"(10)  There  is  much  loss  danger  from  fire  when  using  alcohol  than  when 
using  gasoline,  owing  to  the  fact  that  alcohol  does  not  vaporize  as  readily  as 
gasoline  and  its  flame  may  be  extinguished  with  water." 

Public-road  mileage,  revenues,  and  expenditures  in  the  United  States  in 
1904,  M.  O.  Eldredge  ( V.  S.  Dcpt.  Ayr.,  Office  Pub.  Roads,  Bui.  32,  p%  100,  figs. 
2). — This  bulletin  consists  largely  of  data  already  reported  for  each  State  in 
Circulars  39-40  and  48-87  of  the  Office  of  Public  Roads,  but  the  results  of  the 
whole  investigation  are  assembled  for  a  more  convenient  study  and  discussion, 
"  in  order  that  such  comparisons  and  deductions  may  be  made  as  will  aid  the 
public  in  locating  defects  in  our  present  systems  of  road  management." 

"  In  1904  there  were  2,151,570  miles  of  public  road  in  the  United  States.  Of 
this  mileage,  108,232.9  miles  were  surfaced  with  gravel,  38,621.7  miles  with  stone, 
and  0,809.7  miles  with  special  materials,  such  as  shells,  sand-clay,  oil,  and  brick, 
making  in  all  153,664.3  miles  of  improved  i*oad.  From  this  it  follows  that  7.14 
per  cent  of  all  the  roads  in  this  country  have  been  improved." 

The  total  expenditures  during  1904  amounted  to  $79,771,417.87.  This  is  $37.07 
per  mile  of  public  road,  or  $1.05  per  capita. 
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The  present  status  of  the  international  cooperative  movement  in  agricul- 
ture, Paisant  (Rev.  G6n.  Agron.,  n.  ser.,  2  (1907),  Nos.  //,  pp.  183,  IS-i;  5,  pp. 
235-237). — Brief  accounts  are  given  of  the  International  Agricultural  Associa- 
tion for  establishing  the  price  of  cereals,  the  International  Institute  of  Agricul- 
ture, ami  the  International  League  of  Agricultural  Cooperative  Societies,  a  new 
society  organized  in  January,  1907. 

The  organization,  constitution,  and  aims  of  these  different  bodies  are  briefly 
dis<eussed.  Their  jiuriKise  in  general  is  to  secure  and  disseminate  inforuiatiou 
regarding  the  specific  branches  of  agriculture  in  which  each  international  body 
is  interested  and  to  secure  greater  returns  to  the  producers  of  agricultural  forms 
of  wealth. 

[Report  on  the  mutual  agricultural  insurance  societies  in  France]  (Bui. 
Mens.  Off.  Rcnscig.  Ayr.  [Pahs},  6  {1907),  Xos.  6,  pp.  676-689;  7,  pp.  787-79.}).— 
This  is  the  report  of  the  minister  of  agriculture  for  1906,  and  gives  data  to  May 
1,  1907, 

The  total  number  of  mutual  insurance  societies  in  France  on  that  date  was 
7,824.  Of  this  number  0,730  were  societies  for  insuring  against  loss  of  live  stock, 
with  ,35.5,600  members  carrying  insurance  on  stock  valued  at  384,895,435  francs ; 
1,008  insured  against  loss  from  fire  with  34,457  members  carrying  insurance  on 
property  valued  at  291,334,850  francs,  and  28  insured  against  loss  from  hail  with 
42,5.50  members  carrying  insurance  on  growing  crops  valued  at  27,749,815  francs. 
Statistics  are  also  presented  of  58  other  mutual  insurance  societies. 

Agricultural  warrants,  R.  Worms  (Bui.  Soc.  Nat.  Agr.  France,  67  {1907), 
-Yo.  ,5,  pp.  .'iSS-.'i'i9). — The  author  discusses  the  operation  of  the  law  of  July  18, 
1898,  legalizing  the  issuance  of  warrants  for  the  securing  of  credit  on  agricul- 
tural products,  implements,  etc.,  and  points  out  the  beneficial  features  of  the 
new  law  of  April  30,  1906.  Statistics  show  that  from  July  1,  1901,  to  December 
31,  1903,  there  were  issued  4,658  w^arrants  securing  loans  of  15,293,036  francs, 
lai'gely  on  crops.  It  is  believed  that,  under  the  more  favorable  provisions  of  the 
new  law.  the  farmers  of  France  will  continue  in  increasing  numbers  to  use 
this  form  of  obtaining  credit. 

The  agricultural  warrant  according  to  the  French  law  of  April  30,  1906, 
H.  L.  RuDLOFF  {FiHilUnfs  Landw.  Ztg.,  56  {1907),  No.  15,  pp.  519-528).— The 
author  discusses  the  present  law,  compares  its  provisions  with  those  of  the  law 
of  1898,  and  points  out  where  improvement  can  still  be  instituted.  While  grant- 
ing that  the  law  of  1906  indicates  a  positive  advance  in  behalf  of  the  tenant 
farmer,  the  author  believes  it  is  not  the  final  word  on  agricultural  warrants, 
which  are  capable  of  further  development  along  social,  economic,  and  legal  lines, 
particuhirly  as  regards  the  rights  of  lessors  of  farms. 

Concerning  credit  for  agricultural  improvements,  E.  Cinquini  {Boh  Quind. 
hioc.  Agr.  ItaL,  12  {1907),  No.  16,  pp.  7)3-7 't7). — The  author  discusses  sections 
of  the  law  of  December  22,  1905,  relating  to  the  agricultiu-al  credit  fund,  shows 
how  the  operation  of  the  provisions  of  the  law  relating  to  repayment  is  liable 
to  embarrass  rather  than  to  aid  the  farmer  who  borrows  to  improve  his  prop- 
erty or  to  increase  the  production  of  crops,  and  makes  suggestions  as  to  wherein 
the  law  can  be  imi)roved. 

The  improvement  suggested  consists  in  providing  easier  financial  facilities 
aud  methods  of  procedure  in  the  formation  of  societies  relating  to  agriculture, 
and  that  the  government  iti^elf  supervise  such  funds  in  order  to  diminish  the 
risk  of  loss  and  increase  the  likelihood  of  gain  on  the  part  of  those  who  adopt 
this  means  of  securing  credit. 
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The  real  condition  of  cooperation  in  Germany,  H,  Crueger  (Rev.  Econ. 
Jnternat.,  3  {1901).  Xo.  2.  />/>.  272-303). — The  author  discusses  the  progress  of 
the  cooperative  movemeut  iu  Germany,  with  statistical  data  regarding  the  num- 
ber and  Ivind  of  societies,  membership,  value  of  products,  extent  of  credit,  etc., 
to  the  close  of  1D05.  Agriculture  is  said  to  hold  the  most  important  place  in  the 
development  of  cooperation,  to  have  overcome  the  greatest  economic  difficulties, 
and  to  have  brought  about  great  improvement  in  the  condition  of  production. 

The  significance  of  agricultural  cooperative  societies  in  Germany,  Gkabein 
(Ztschr.  AgrarpoUUk,  o  (1907),  Xo.  6,  pp.  2.?//-2//6).— The  author  shows  that 
on  May  1,  1907,  there  were  20,845  agricultural  cooperative  organizations  in 
Germany  aud  discusses  the  advautages  of  this  movement  in  promoting  the 
economic  welfare  of  small  farmers. 

The  progress  of  agricultural  cooperation  in  Tunis  {Quinz.  Colon.,  11 
(1907),  No.  IJf,  pp.  685-587). — Two  years  ago  mutual  credit  and  agricultural 
cooperative  societies  were  unknown  iu  Tunis,  but  in  1907  there  were  19  credit 
societies  which  had  advanced  to  members  on  personal  credit  sums  amounting 
to  about  800,000  francs.  Cooperative  societies  for  the  purchase  of  agricultural 
supplies  aud  the  sale  of  agricultural  products  were  not  instituted  until  1906, 
but  their  progress  is  said  to  have  been  as  remarkable  as  that  of  the  credit 
societies. 

[Yearbook  of  world  economics,  1905  and  1906],  R.  Calwer  {Das  Wirl- 
schaftsjahr.  Jnia,  190(i,  pp.  XXF/4-.?.'/7;  1907,  pp.  r//+.?.}i).— These  A'olumes 
for  the  years  1905  and  1906  give  statistical  data  with  discussions  I'elating  to 
labor,  agriculture,  mining,  iron  aud  textile  manufactures,  finance,  etc.,  in  com- 
parison with  similar  data  for  preceding  years. 

The  statistics  on  agriculture  relate  principally  to  the  acreage,  yields,  prices, 
and  exports  and  imports  of  wheat,  rye,  barley,  oats,  coroj,  and  potatoes.  In 
comparison  with  1905,  the  data  show  in  general  an  increase  in  1906. 

Crop  Reporter  {V.  H.  Dipt.  Agr..  Bur.  ^tutis.  Crop  Reporter,  9  {1907),  Xo. 
11,  pp.  81-88). — The  usual  statistical  data  on  the  C(tndition,  production,  value, 
and  prices  of  agricultural  products  in  the  United  States  and  foreign  countries 
are  summarized  and  discussed. 

Census  of  manufactures,  1905.  Agricultural  implements  \Bur.  of  the 
Census  [U.  S.]  Bui.  75,  pp.  31,  dgms.  2,  maps  2). — This  bulletin  gives  detailed 
statistics  with  discussion  of  the  manufacture  of  agricultural  machinery  for 
more  than  half  a  century,  and  includes  data  on  the  number  and  value  of  im- 
plements used  for  tilling  the  soil,  sowing  or  planting  the  seed,  harvesting,  aud 
preparing  cx'ops  for  the  market. 

The  value  of  farm  implements  and  machinery  in  use  on  the  farms  of  the 
United  States  in  1904  was  $844,989,863,  a  gain  of  nearly  .$100,000,000  since 
1900.  In  addition  a  large  proportion  of  the  labor-saving  agricultural  imple- 
ments and  machiuery  in  use  on  farms  in  all  parts  of  the  world  was  of  Amer- 
ican manufacture.  The  value  of  agricultural  implements  manufactured  in 
1905  was  .$112,007,344,  of  which  $20,721,741  worth  was  exported  as  compared 
with  $22,749,635  worth  exported  in  1904. 

I  Agricultural  statistics  of  Nebraska!,  .J.  J.  Ryder  {Xehr.  Bur.  Labor  and 
Indus.  Htutis.  Bui.  11.  pp.  26). — Detailed  statistical  data  on  the  acreage  wider 
crops  and  in  orchards  in  1907.  and  on  the  shipment  of  surplus  agricultural 
commodities  iu  1906.  including  live  stock,  cereals,  hay,  and  dairy,  pouitry,  and 
miscellaneous  pro<lucts.  The  total  value  of  shipments  in  1906  was  $186,308,454, 
a  gain  of  .$35.7.50.104  over  the  preceding  year. 

Agricultural  statistics,  1906,  R.  H.  Rew  (Bd.  Agr.  and  Fisheries  [London], 
Agr.  8tatis.,  J,l  (1906),  Xos.  3,  pp.  167-333,  dgms.  9;  ),,  pp.  335-JfJi3 ).^Part  3 
gives  detailed  stutistics  on  the  prices  of  agricultural  products,  supplies  of  live 
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stock  at  markets,  and  tlio  iiiiiMH-ts  and  exports  of  agricultural  eoinnioditios  for 
tlie  year  1!K)6.  The  imports  of  staple  food  products  showed  a  slight  gain  per 
capita  over  preceding  years. 

The  quantities  of  principal  food  products  imported  in  190G  were  per  head  of 
I»opulation  :  Wheat  239  lbs.,  flour  36  lbs.,  potatoes  10  lbs.,  meat  47.3  lbs.,  butter 
and  margarine  ]3.1>  11)S.,  cheese  0.8  lbs.,  and  eggs  52.  The  total  number  of  eggs 
imjiorted  in  11)00  was  2,204,.SS7.000.  It  is  claimed  that  the  statistics  show  a 
gi'owing  dependence  of  the  population  upon  sui)plies  from  abroad,  but  that  the 
British  colonies  are  in  general  gradually  displacing  foreign  competition. 

Part  4  gives  detailed  statistics  of  the  acre^e  and  yields  of  crops  and  number 
of  liv^  stock  in  the  British  Empire  and  foreign  countries  for  1906  in  comparison 
with  similar  data  for  the  two  preceding  years.  The  prices  of  agricultural  prod- 
uce in  the  chief  colonial  and  foreign  markets  are  included. 

Report  on  agriculture  for  the  Province  of  New  Brunswick  for  the  year 
1906,  L.  P.  Fakkis  (Kpt.  Ayr.  Xcw  Bruii.'ncich-,  1006,  pi).  SI2  +  IV).— The  acre- 
age and  yields  of  crops  and  the  outi)ut  of  dairy  products  for  the  year  1900  are 
reiK)rted  and  discussed.  The  papers  and  addresses  on  agricultural  topics  de- 
livered at  the  sixth  annual  maritime  winter  fair,  together  with  reports  of  the 
proceedings  of  the  agricultural   societies  of  the  province,   are  included. 

The  economic  relations  of  agriculture  in  North  Schleswig,  H.  Bachmann 
(Landw.  Jahrh.,  36  (1907),  No.  3,  pp.  7/2J-.'/7i). — The  author  gives  data  derived 
from  10  farms  ranging  from  28  to  101  hectares  (09.2  to  249.5  acres)  in  size 
and  from  1  farm  of  230  hectares  (508.1  ac-res)  as  to  the  quantity  of  land  under 
cultivation,  the  percentages  of  different  croi>s  grown,  and  the  amount  of  capi- 
tal invested  which  is  differentiated  and  discussetl  under  the  titles  of  land, 
buildings,  live  stock,  implements,  and  circulating  capital,  the  percentage  rela- 
tions of  the  value  of  each  form  of  capital  to  the  others  being  pointed  out.  He 
also  presents  statistics  on  the  cost  of  production  and  returns  on  investment  and 
labor.  In  the  latter  case  comiuirisons  between  the  wages  of  hired  labor  and 
the  members  of  the  family,  individually  and  collectively,  are  made. 

Natal  agricultural  statistics  [for  1906J  (Natal  Agt:  Jour,  and  ilin.  Rcc, 
to  (1907),  No.  7,  pp.  772-777). — Tabulated  data  on  the  results  of  European 
farming  in  the  colony  including  the  acreage  and  yields  of  crops,  the  number  of 
agricultural  iuiplements,  machinery,  accessories,  and  live  stocli  owned  by  Euro- 
l)eans,  the  nature,  quantity,  and  value  of  animal  products,  and  the  number, 
kind,  and  wages  of  farm  laborers  are  reported. 

AGRICULTURAL  EDUCATION. 

Report  of  committee  on  extension  work,  1906-7  (U.  S.  Dcpt.  Affr.t  Office 
Ejpt.  Stas.  Circ.  75,  pp.  16). — This  is  the  second  report  of  the  committee  on  ex- 
tension work  of  the  Association  of  American  Agricultural  Colleges  and  Experi- 
ment Stations.  It  embodies  a  compilation  of  information  secured  from  40  of  the 
hind-grant  institutions  concerning  the  extension  work  already  undertaken  by 
them,  and  recommendations  by  the  committee  that  each  of  the  colleges  repre- 
sented in  the  association  organize  as  soon  as  practicable  a  department  of  exten- 
sion teaching  in  agriculture,  or.  in  case  this  is  at  present  impracticable,  that 
they  appoint  in  each  case  a  faculty  committee  to  carry  on  this  work. 

The  farmer's  debt  to  science,  F.  W.  Bicknell  (Aincr.  Mo.  Rrr.  of  Rcricwx, 
36  (1907),  No.  2,  pp.  186-19 Ji,  pgs.  10).— This,  is  a  discussion  of  the  short  courses, 
extension  work,  county  exiieriment  stations,  animal  husl)andry  work,  and  domes- 
tic science  teaching  of  the  Iowa  State  College  of  Agriculture  and  Mechanic  Arts. 

Agricultural  and  industrial  schools  in  Iowa,  W.  Louden  (1907,  pp.  23). — 
This  is  an  address  before  the  Iowa  manufacturers'  meeting  at  Council  Bluffs, 
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June  7,  1907,  in  which  the  importance  of  the  agricultural  college  to  the  farmer 
is  dwelt  upon. 

Educating  boys  to  be  fanners,  W.  J.  Spillman  {Farm  and  Ranch,  26  {1901), 
No.  37,  PI).  '/,  J). — An  epitome  of  an  address  delivered  at  the  Texas  Farmers' 
Congress  in  July,  1907,  in  which  the  speaker  notes  examples  of  success  in  farm- 
ing which  lie  attributes  to  education  and  good  management,  and  brings  the 
American  public  school  system  to  task  for  affording  very  little  training  which 
encourages  boys  to  live  in  the  country.  He  cites  the  agricultural  colleges  and 
the  few  agricultural  schools  as  exceptions,  but  shows  that  in  Texas,  for  example, 
if  the  State  agricultural  college  were  to  attemirt  to  provide  a  graduate  for  each 
of  the  352,000  farms  in  the  State  once  in  25  years,  it  would  have  to  graduate 
14,000  men  from  its  agricultural  course  every  year.  This  being  manifestly  im- 
possible, he  advocates  the  establishment  of  agricultural  high  schools  with  a. 
little  more  practical  work  than  is  provided  in  the  curricula  of  the  agricultural 
high  schools  in  Georgia.  He  would  have  four  commercial  establishments  con- 
nected with  each  high  school — a  dairy  farm  of  about  60  acres,  an  orchard  and 
truck  farm,  a  large  poultry  plant,  and  a  general  farm,  all  run  as  commercial 
enterprises,  the  work  to  be  done  entirely  by  the  students  in  the  high  school  dur- 
ing the  first  two  years  of  their  course,  under  the  immediate  supervision  of 
trained  instructors. 

"At  the  end  of  these  two  years  a  boy  should  know  how  to  milk  a  cow  better 
than  any  farmer  in  Texas  knows  to-day ;  he  should  know  how  to  prune  a  tree, 
and  how  to  pack  a  box  of  fruit  for  shipment.  During  the  third  year  the  prac- 
tical work  of  the  high  school  student  is  that  of  the  instructor  of  the  first  and 
second  year  students.  During  this  year  the  student  learns  how  to  manage 
others — one  of  the  most  important  things  that  a  young  Inan  has  to  learn.  During 
the  fourth  year  the  student  should  make  \Torking  plans  for-  every  one  of  these 
four  industries,  and  for  a  part  of  the  year  he  should  be  the  actual  superintendent 
of  each  of  them  in  turn." 

The  Macdonald  movement  for  rural  education.  Evidence  of  J.  W.  Robert- 
son before  the  select  standing  committee  on  agricultui'e  and  colonization, 
1906-7  {Ottana.  I'.xn'.  ini.  ISS-iOd.  jtls.  J.  )naits  .i). — Information  concerning 
the  Macdonald  movement  for  rural  education  which  was  brought  out  in  hear- 
ings before  a  select  standing  committee  on  agriculture  and  colonization,  includ- 
ing statements  concerning  benefits  to  agriculture  resulting  from  agricultural 
education  and  the  educational  institutions  developed  as  a  part  of  this  move- 
ment, among  which  are  manual  training  centers,  school  gardens,  consolidated 
rural  schools,  the  Macdonald  Institute  at  Guelph,  and  Macdonald  College  at 
Ste.  Anne  de  Bellevue. 

Agricultural  education,  W.  C.  Palmer  {Ind.  Farmer,  62  {1007),  No.  32,  p.  J, 
fig.  1). — xVn  appeal  for  the  teaching  of  agriculture  in  the  public  schools  and  for 
the  establishment  of  practical  agricultural  schools. 

Agriculture  in  the  common  schools,  J.  G.  Herron  {Ann.  Rpt.  Ohio  Bd.  A(jr., 
61  {1907),  pp.  ISO-lSJi). — This  is  a  farmei'S'  institute  address  in  which  some  of 
the  reasons  for  the  movement  of  country  people  to  the  city  are  set  forth,  among 
these  the  influence  of  schools.  The  teaching  of  agriculture  in  the  common 
schools  is  mentioned  as  on^  of  the  possible  remedies  for  this  condition,  but  it  is 
pointed  out  that  before  this  can  be  successfully  accomplished  the  schools  need 
to  be  improved  in  other  ways. 

Agriculture  in  the  country  schools,  W.  G.  Miller  (Ann.  I'pt.  Ohio  Bd. 
Ayr.,  61  {1007),  pp.  177-ISO). — This  is  an  address  before  a  farmers"  institute 
in  which  it  is  argued  that  country  l>oys  should  receive  some  instruction  in  agri- 
culture, which  is  regarded  as  the  most  important  branch  of  industry.  The 
purpose  of  such  instruction  is  said  to  be  twofold — to  help  meet  the  wants  of  the 
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times  by  jriviug  the  boy  an  agricnltural  edueation  and  to  keep  him  on  the  farm; 
l)ut  whether  the  boy  stays  on  the  farm  or  not,  agriculture  should  be  taught  in 
order  that  he  may  be  brought  into  touch  with  nature  in  all  of  her  phases  and 
may  know  something  of  this  great  industry  upon  which  all  trades  and  profes- 
sions depend. 

The  Swiss  horticultural  school  for  women,  L.  Henry  (Rcr.  Hort.  [/V//i.s], 
79  (J.907),  No.  IS,  pp.  305-308,  figs.  2).— This  is  a  description  of  the  first  Swiss 
horticultural  school  for  women,  which  is  located  at  Niederlenz,  near  Tienz- 
l)ourg,  iu  the  canton  of  Argovie.  The  buildings  and  groimds  are  described  and 
some  account  is  given  of  the  work  of  the  institution. 

Teaching-  of  cookery  to  public  elementary  school  children  in  England  and 
Wales;  special  report  by  the  chief  woman  inspector  of  the  Board  of  Educa- 
tion, M.  A.  Lawrf:nce  {Lotidon  Bd.  Ed.,  IDOl,  pp.  36).— This  is  the  first  special 
report  issued  by  the  Board  of  Education  upon  the  work  of  the  various  training 
schools  for  teachers  of  cookery  and  upon  instruction  in  cookery  actually  given 
to  children  iu  the  public  elementary  schools.  In  a  prefatory  memorandum  a 
summary  is  given  showing  the  regulations  governing  instruction  in  this  subject 
and  describing  the  work  of  training  schools  in  domestic  subjects.  The  report 
Iiroper  deals  with  the  work  actually  being  done  in  the  different  centers. 

Nature  study  teaching,  P.  H.  Arch  (Agr.  Econ.,  -',0  (1907).  No.  .',53.  pp.  260, 
261,  figs.  2). — A  description  of  the  exhibition  of  rural  school  work  in  nature 
study,  gardening,  agriculture,  rural  handicrafts,  and  literature  at  the  royal 
agricultural   show  at   Lincoln. 

Suggestions  for  grain-growing  contests,  score  cards,  and  rules  for  judging 
wheat,  oats,  and  corn,  C.  P.  Bull  (Univ.  Minn.,  Dcpt.  Agr..  Rural  t^chooi  Agr. 
Bui.  2,  rev.,  pp.  116,  figs.  38). — This  is  a  revision  of  Rural  School  Agriculture 
Bulletin  No.  2  (E,  S.  R.,  17,  p.  715)  with  the  addition  of  data  concerning  bar- 
ley, sewing,  cooking,  and  vegetable  and  fruit  growing. 

Report  of  curator  of  school  gardens,  Louise  K.  Miller  (Ann.  Rpt.  Bd.  Ed. 
Cleveland  Puh.  Sehools,  70  (1906),  pp.  65-69,  p?s.  3). — A  report  on  the  supervi- 
sion of  school  gardens,  improvement  of  school  grounds,  the  propagating  center 
at  Rosedale  School,  exchange  gardens,  and  lectures  on  gardening  in  the  Cleve- 
land public  schools. 

Syllabus  of  illustrated  lecture  on  roads  and  road  building  ( U.  S.  Dept. 
Agr.,  Office  Expt.  Stas.  Farmers'  Inst.  Lecture  7,  pp.  16). — The  topics  considered 
in  this  lecture,  prepared  by  the  Office  of  Public  Roads  of  this  Department,  are 
methods  of  construction,  location,  drainage,  earth  roads,  sand-clay  roads,  burnt- 
clay  roads,  dust  preventives,  hard  roads,  and  road  administration.  An  ap- 
pendix includes  a  list  of  41  lantern  slides,  designed  to  illustrate  the  lecture,  a 
list  of  references  to  publications  bearing  on  the  subject,  and  a  table  showing 
the  mileage  and  expenditures  for  public  roads  by  States  during  1904. 

MISCELLANEOUS. 

Sixteenth,  Seventeenth,  and  Eighteenth  Annual  Reports  of  Delaware  Sta- 
tion, 1904-1906  (Dclan-arc  t^ta.  Rpts.  190.',-1906,  pp.  //.5).— This  contains  a 
financial  statement  for  the  years  ended  .Tune  30,  1004.  100.'>,  and  100(!,  the  or- 
ganization list  and  reports  of  the  chemist,  horticulturist,  assistant  mycologist, 
and  bacteriologist.  The  report  of  the  chemist  includes  analyses  of  pigeon 
manure,  cowpeas,  corn,  millet,  clover  hay.  and  marl.  The  remaining  i)ortions 
of  these  reports  noting  experimental  woik  other  than  that  previously  reported 
in    l)ulletin    form,   are   abstracted   elsewhere    in   this    issue. 

Annual  Report  of  Hawaii  Station,  1906  (Haicaii  Sia.  Rpt.  1906,  pp.  88).— 
This  consists  of  a  general  review  of  the  work  of  the  station  during  the  year, 
reports  of  the  entomologist  and  horticulturist,  and  papers  on  organic  nitrogen 
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in  Hawaiian  soils,  and  the  economic  seaweeds  of  Hawaii  and  tlieir  food  valne. 
These  i)ai)ers  and  most  of  the  experimental  data  inclnded  in  the  reports  are 
abstraetetl    elsewhere   in   this   issue. 

Annual  Report  of  Nevada  Station,  1906  {Xcvmla  St  a.  RiJt.  1!)0(:,  pp.  31).— 
This  contains  reports  of  the  board  of  control,  the  director,  and  heads  of  de- 
partments. The  director  discusses  the  Adams  Act  and  the  work  undertaken 
under  it,  and  jrives  a  list  of  the  puWications  of  the  year,  and  a  financial  state- 
ment for  the  fiscal  year  ended  June  30,  1!)06.  The  departmental  reports  con- 
tain notes  on  the  work  in  chemistry,  botany,  horticulture  and  forestry,  zoology 
and  bacteriolojry.  agriculture  and  animal  husbandry,  and  entomology.  The 
experimental  work  in  agronomy  is  abstracted  elsewhere  in  this  issue. 

Contents  of  and  index  to  bulletins  of  the  Bureau  of  Plant  Industry  Nos. 
1-100,  inclusive,  J.  E.  Rockwell  {U.  S.  Dcpt.  Agr.,  Bur.  Plant  Indus.  BuL 
101,  pp.  102). — This  contains  a  brief  introductory  statement  as  to  the  various 
publications  of  the  Bureau  and  the  form  of  distribution,  a  list  witli  tables  of 
contents  of  Bulletins  1-100,  inclusive,  and  an  index  to  these  bulletins. 

Index  to  Farmers'  Bulletins  1-250,  C.  H.  Greathouse  ( U.  8.  Dcpt.  Agr., 
Div.  Pubs.  Bui.  8,  pp.  1^8). 

[Report  on  agriculture  in  Fiji,  1906]  (Leg.  Council  Fiji  Paper  No.  13,  pp. 
16). — A  brief  account  is  given  of  work  carried  on  during  the  year  at  two 
.experiment  stations  in  Fiji,  including  trials  of  various  crops  and  studies  of 
insect  pests  and  plant  diseases,  and  of  fertilizer  experiments  conducted  on  a 
number  of  estates,  with  analyses  of  the  soils  of  one  of  the  stations  and 
meteorological  records  kept  at  Suva. 


NOTES. 


Alabama  College  and  Station. — The  resignation  of  A.  J.  Norman,  assistant  in 
horticulture,  to  engage  in  commercial  orchard  work  in  Nebraska,  has  been  fol- 
lowed by  the  appointment  of  Percy  F.  Williams,  a  graduate  of  the  Massachu- 
setts College,  to  fill  the  vacancy. 

Colorado  College  and  Station. — George  P.  Weldon,  assistant  entomologist  at  the 
Maryland  Station,  has  l)een  appointed  field  assistant  of  the  fruit  investigations 
at  Delta,  vice  E.  P.  Taylor,  resigned  to  accept  a  position  as  entomologist  with 
the  Missouri  Fruit  Station.  The  college  is  to  erect  a  two-story  brick  building 
<■>()  by  120  ft.  for  civil  and  irrigation  engineering.  The  cooperative  work  in  horse 
breeding  has  been  reorganized  under  a  new  arrangement  whereby  both  the  sta- 
tion and  this  Department  will  devote  an  increased  amount  of  funds  to  the 
project. 

Connecticut  State  Station. — H.  R.  Sttn-ens,  a  graduate  of  the  University  of 
Vermont,  and  K.  G.  ^Mackenzie,  a  graduate  of  Yale  University,  have  recently 
joined  the  station  staff  as  chemists. 

Georgia  College. — A  cotton  school  for  farmers  was  held  January  6-17,  which 
is  believed  to  Ite  the  first  of  its  kind.  Lectures  were  given  on  the  soil,  ferti- 
lisers, the  cotton  plant,  seed  selection,  cotton  disea.ses  and  insect  pests,  feeding 
cotton  by-products,  and  cotton  machinery,  together  with  practical  instruction 
in  cotton  grading,  cotton  warehousing,  and  the  handling  of  cotton  seed.  About 
120  farmers  were  in  attendance. 

Substantial  progress  is  being  made  in  the  erection  of  the  new  agricultural 
I)uilding.  A  dairy  barn  has  been  recently  completed,  and  a  barn  is  now  under 
construction  for  the  department  of  field  experiments. 

Hawaii  College — J.  E.  Roadhonse,  of  this  Oflice,  whose  appointment  as  dean 
was  recently  noted,  diet!  November  28,  1907.  W.  T.  Pope,  a  graduate  of  the  Kan- 
sas College  and  head  of  the  science  department  of  the  Honolulu  Normal  School 
since  1902,  has  been  appointed  acting  dean,  and  will  proceed  with  the  inaugura- 
tion of  the  institution  and  the  organization  of  its  work.  It  is  now  hoped  to 
begin  actual  instruction  February  1. 

Idaho  University  and  Station. — R.  E.  Hyslop,  late  of  the  Wyoming  University 
;;nd   Station,  has  been  appointed  agronomist. 

Purdue  University. — The  third  State  corn  show  and  the  first  State  fruit  show 
were  held  on  the  university  grounds  in  connection  with  the  farmers'  short 
course,  January  13-18,  through  the  cooperation  of  the  respective  State  organi- 
zations with  the  university. 

Iowa  College  and  Station. — Recent  ai)iiointments  include  C.  A.  Scott,  of  the 
Forest  Service  of  this  Department,  to  succeed  H.  P.  Baker;  J.  F.  Barker,  a 
recent  graduate  of  the  Ohio  TTniversity,  vice  E.  B.  Watson,  who  has  accepted 
a  position  with  the  Bureau  of  Soils;  and  S.  S.  Fay,  of  the  Ohio  Station,  who 
has  been  elected  to  the  position  of  experimentalist  in  the  division  of  soils. 

Kansas  College  and  Station. — ludHstrialist  announces  the  appointment  of  J.  C. 
Kendall,  recently  State  dairy  commissioner,  as  head  of  the  department  of  dairy 
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liusbaudry,  and  of  D.  M.  Wilson,  assistant  in  dairy  husbandry,  as  dairy  commis- 
sioner. December  14  was  observed  in  the  State  as  alfalfa  day.  over  250  meet- 
ings being  held  for  the  discussion  of  this  topic.  The  annual  farmers'  institute 
at  the  college  was  held  December  26  to  January  4.  with  courses  in  judging  corn, 
live  stock  and  poultry,  dairy  testing,  cooking,  and  sewing.  The  various  State 
breeders'  associations  held  meetings  in  connection  with  the  institute.  A  novel 
feature  was  the  boys'  corn  judging  contest,  participated  in  by  about  400  boys 
who  were  the  winners  of  local  contests  and  were  receiving  the  trip  to  the 
college  as  a  prize. 

Louisiana  Stations. — B.  W.  Edgerton,  of  Cornell  University,  has  been  appointed 
plant  pathologist  to  begin  work  February  1.  11.  P.  Agee  has  been  given  leave  of 
absence  and  will  spend  the  sugar  season  in  Porto  Rico. 

Maine  Station. — G.  M.  Gowell  has  resigned  from  the  station  work,  his  resigna- 
tion becoming  effective  January  1.  The  work  in  poultry  breeding  is  to  be  con- 
tinued by  the  station  biologists. 

Massachusetts  Station. — E.  Thorndike  Ladd,  first  assistant  chemist  in  the  ferti- 
lizer division,  has  resigned  to  engage  in  commercial  work,  and  has  been  suc- 
ceeded by  Philip  V.  Goldsmith,  a  graduate  of  the  Michigan  College.  James  C. 
Reed,  a  graduate  of  the  University  of  A'ermont,  has  been  appointed  second 
assistant  chemist. 

Michigan  College  and  Station. — Plans  have  been  completed  for  the  new  agri- 
cultural building  to  ])e  erected  on  the  former  site  of  the  l)arns.  at  a  cost  of 
approximatelj'  $12r),000.  The  insectai'y  has  been  completed  and  will  be  used 
.for  investigations  in  entomology,  soil  chemistry,  and  botany.  An  investigation 
of  the  so-called  Grand  Traverse  disease  of  cattle,  which  was  widely  prevalent 
in  the  northwestern  part  of  the  Lower  Peninsula,  has  resulted  in  the  discovery 
that  the  continued  ansemia  usually  resulting  in  starvation  jyas  due  to  a  chronic 
impaction  of  the  third  stomach.  The  remedies  worked  out  by  the  station  have 
proved  efficient  in  every  case  where  applied  before  the  animal  was  miable  to 
stand,  and  the  investigation  has  been  concluded  for  the  present. 

Missouri  University. — Dr.  Albert  Ross  Hill,  formerly  dean  of  the  College  for 
Teachers  of  the  University,  and  at  present  dean  of  the  College  of  Arts  and 
Sciences  at  Cornell  Universit.v.  has  accepted  the  presidency  to  succeed  R,  H. 
Jesse,  who  is  to  retire  under  the  Carnegie  i-etirement  fund. 

Nebraska  University  and  Station,— I'ress  reports  state  that  Chancellor  An- 
drews has  resigned  from  the  university.  C.  B.  Anderson  and  George  Coupland 
have  been  elected  to  the  board  of  regents,  and  E.  M.  Little  has  been  appointed 
assistant  in  dairying.  A  heating  plant  costing  $?.0,000  has  been  added  to  the 
eciuipment.  and  a  home  economics  building,  costing  !?70.000,  and  a  judging 
laboratoiy  for  the  school  of  agriculture,  costing  .^M),000,  are  approaching  com- 
pletion. The  judging  laboratory  contains  two  class  rooms  for  stock  judging  on 
the  first  floor,  a  class  room  and  laboratory  for  agronomy  on  the  second  floor, 
and  a  seed  room  on  the  third  floor.  The  attendance  in  the  regular  course  of 
the  school  of  agriculture  for  the  current  year  is  approximatel.v  800.  A  course 
in  home  economics  is  now  being  offered  with  25  students  in  attendance. 

North  Carolina  College  and  Station. — According  to  Breeders'  Gazette,  C.  M. 
Conner,  agronomist,  has  accepted  a  position  as  assistant  commissioner  of 
agriculture  for  the  Philippine  Islands. 

Ohio  University. — V.  M.  Shoesmith,  agronomist  of  the  Maryland  Station,  has 
been  appointed  assistant  jirofessor  of  agronom.v. 

Oklahoma  College  and  Station.— Under  the  new  State  constitution  the  State 
Board  of  Agriculture  is  made  the  board  of  regents  of  the  college  and  station. 
The  personnel  of  the  board,  as  recentl.v  appointed,  is  as  follows :  J.  P.  Con- 
ner s   (president),  Canadian;   J.  P.  Roetzel    (vice-president),   Watonga ;   R.   F. 
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Wilson,  Yalliaut;  D.  M.  Rohb,  Atoka:  G.  P.  Bryan,  Perry:  Ewers  White  (treas- 
nrer),  McLoud;  Dan  Diehl,  Hobart:  R.  S.  Rnrns.  Fountain:  R.-P.  Lindsey. 
Clioteau;  J.  C.  Elloott.  Pauls  Valley:  and  S.  D.  Dennis,  Wellston. 

Oregon  College  and  Station. — A.  L.  Knisely,  chemist,  has  resigned  to  enter  the 
service  of  the  Bureau  of  Chemistry  of  this  Department.  He  will  be  connected 
with  the  food  inspection  work  of  the  Bureau,  and  ultimately  will  be  located  at 
the  branch  laboratory  soon  to  be  opened  at  Portland,  Greg. 

Porto  Rico  Station. — One  of  the  largest  sugar  companies  in  the  Island  is  ac- 
tively cooperating  with  the  station  in  cane  breeding,  furnishing  two  men  for 
this  work.     Canes  of  promise  will  be  distributed  among  the  planters  for  trial. 

Rhode  Island  College  and  Station. — In  the  college  Warren  B.  Madison  has  been 
appointed  professor  of  animal  husbandry,  and  Daniel  J.  Lambert  instructor  in 
poultry  husbandry.  Wilhelm  I?.  Quantz,  Ph.  D.,  has  been  appointed  assistant 
chemist  in  the  station  in  succession  to  H.  S.  Hammond,  whose  resignation  was 
recently  noted. 

South  Carolina  College  and  Station. — A  substation  has  been  established  in  Sum- 
merville,  where  .'^>()0  acres  of  land  has  been  donated  for  the  purpose  by  the 
Southern  Railway  Co.,  adjoining  its  lines.  The  exi>ense  of  equipment  and  main- 
tenance is  to  be  defrayed  chiefly  from  college  funds  derived  from  State  sources. 
About  $5,000  is  now  being  expended  in  installing  a  drainage  system.  Special 
attention  will  be  given  to  problems  involved  in  the  reclamation  of  swamp  areas 
and  their  adaptation  to  farm  homes. 

The  enrollment  of  the  college  is  rapidly  increasing,  especially  in  agricultural 
courses,  where  248  students  are  now  pursuing  the  four-year  course.  A  new  dor- 
mitory has  been  recently  completed  at  a  cost  of  $50,000,  to  accommodate  100 
additional  students. 

Vermont  University  and  Station.^ — The  dedication  of  Morrill  Hall,  the  new  agri- 
cultural building,  took  jtlace  December  11.  The  State  Grange  actively  coop- 
erated in  the  exercises,  and  N.  J.  Bachelder,  master  of  the  National  Grange, 
made  the  dedicatory  address.  In  this  he  recounted  the  varied  interests  making 
for  rural  progress,  and  emphasized  the  necessity  of  individual  initiative  on  the 
part  of  the  farmers  for  the  fullest  realization  of  their  purjwse.  Governor  F.  D. 
Proctor  made  the,  presentation  address,  and  I'resident  Buckham  the  speech 
of  acceptance.  Director  Hills,  Mayor  Bigelow  of  Burlington,  Dean  Bailey  of 
Cornell  University,  and  State  Superintendent  of  Education  Mason  S.  Stone  were 
also  among  the  speakers. 

Morrill  Hall  is  a  substantial  two-story  and  basement  structure  erected  at  a 
cost  of  about  $G0,000.  The  basement  is  to  be  fitted  up  for  the  dairy  school,  a 
farm  creamery,  a  milk  testing  laboratory,  and  a  market  milk  room.  The  main 
floor  will  contain  the  offices  of  the  dean  and  director,  and  of  the  animal  husband- 
man, a  library  and  horticultui'al  laboratories,  offices,  and  class  rooms,  and  the 
second  floor  the  chemical  laboratories  of  the  station,  a  number  of  class  and 
lecture  rooms,  and  a  soil  physics  laboratory. 

In  connection  with  the  dedicatory  exercises  a  federation  of  New  England 
agricultural  college  clubs  was  organized  on  lines  similar  to  the  American  Fed- 
eration of  Agricultural  Students,  by  delegates  from  Maine,  Vermont.  New 
Hampshire,  Massachusetts,  and  Rhode  Island.  Among  other  activities  it  is 
planned  to  issue  a  monthly  circular  letter  on  the  work  done  at  each  institution, 
and  an  effort  will  be  made  to  develop  this  into  a  quarterly  publication.  The 
next  meeting  is  to  be  held  in  the  fall  of  lOOS  at  the  dedication  of  the  agricul- 
tural building  of  the  University  of  Maine. 

Virginia  College  and  Station. — S.  W.  Fletcher.  Ph.  D.,  of  the  Michigan  College 
and  Station,  nhs  been  elected  director  of  the  station  and  professor  of  exi)eri- 
niental  agriculture,  and  entered  uix)n  his  duties  early  in  January. 
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Washington  Station. — W.  H.  Lawrence,  assistant  botanist,  has  been  appointed 
superintendent  of  the  I'uyallnp  Substation,  and  J.  S.  Friedley  assistant  superin- 
tendent. 

West  Virginia  University. — C.  P.  Hartley,  assistant  bacteriologist,  has  re- 
signed to  accept  a  position  with  the  department  of  botany  of  the  University  of 
Minnesota. 

Wyoming  Station. — In  cooperation  with  the  Bureau  of  Animal  Industry  of 
this  Department,  a  somewhat  extensive  experiment  in  sheep  l>reeding  is  in 
progress  with  a  flociv  of  247  high  grade  and  pure  bred  Rambouillet  breeding  ewes, 
and  6  pure  bred  Raniliouillet  rams.  The  experiment  is  to  be  conducted  s^o  far 
as  po.ssible  under  actual  range  conditions,  the  sheep  being  kept  on  the  range  dur- 
ing the  entire  year. 

Office  of  Experiment  Stations — R.  D.  Milner,  previously  connected  with  the 
nutrition  investigations  of  the  Office,  has  been  assigned  to  the  departments  of 
agricultural  chemistry,  dairying,  dairy  farming,  and  agrotechny  in  Experiment 
Hialion  Record  formerly  covered  by  Dr.  II.  W.  T>awson. 

Poultry  Investigations  of  the  Bureau  of  Animal  Industry. — The  Bureau  has 
completed  the  equipment  of  the  poultry  plant  at  its  experimental  station  at 
Bethesda,  Md.,  and  the  investigations  are  under  way.  The  plant  has  a  cajiacity 
of  32-r>  laying  hens,  with  sufficient  range  for  the  rearing  of  young  stocli.  Records 
are  being  kept  of  the  egg  production  by  means  of  trap  nests.  The  work  also 
includes  a  comparison  of  dry  and  moist  mash  and  the  hopper  methods  of  feed- 
ing, a  comparison  of  the  growth  of  cai)ons  and  cockerels,  and  as  to  the  iK)Ssibil- 
ity  of  replacing  linseed  meal  in  the  ration  by  a  small  amount  of  cotton-seed 
meal. 

M.  M.  Hastings,  a  graduate  of  the  Kansas  College,  has  been  appointed  an 
assistant  in  the  poultry  investigations  and  will  make  a  study  of  problems  relat- 
ing to  methods  of  production,  transportation,  and  marl^jtiug  of  eggs  and 
poultry. 

Graduate  School  of  Agriculture. — A  preliminai-y  announcement  has  been  issued 
for  the  (iraduate  School  of  Agriculture  to  be  held  July  O-.'il,  at  Cornell  Uni- 
versity and  the  New  York  State  Station.  Courses  will  be  offered  in  biochem- 
istry, agronomy,  horticulture,  dairy  husbandry  and  dairying,  poultry  farming, 
veterinary  medicine,  and  entomology,  with  numerous  conferences  on  various 
phases  of  agricultural  work,  and  excursions  to  typical  horticultui'al  and  dairy 
farms. 

Agriculture  and  the  National  Education  Association. — It  is  announced  that  at 
the  meeting  of  the  department  of  superintendence  of  the  National  Education 
Association  in  Washington,  D.  C,  February  25-27,  considerable  attention  is  to 
be  given  to  agricultural  education.  A  round-table  conference  will  be  held  at 
which  the  topics  will  include  cooperation  between  the  State  agricultural  college 
and  the  State  normal  school  in  training  teachers  for  elementary  agriculture, 
and  cooperation  by  the  United  States  Department  of  Agriculture  and  State 
school  authorities  in  promoting  agriculture  in  the  public  schools. 

It  is  also  planned  to  organize  at  this  meeting  a  department  of  rural  and 
agricultural  education  in  the  association  coordinate  with  the  existing  depart- 
ments. This  action  was  authorized  by  the  board  of  directors  of  the  association 
at  the  .July  meeting  in  Los  Angeles. 

International  Live  Stock  Exposition. — The  eighth  exposition  of  the  Interna- 
tional Live  Stock  Association,  held  in  Chicago  November  30  to  December  7, 
continued  the  successes  of  previous  years.  In  spite  of  the  financial  stringency 
and  extremely  disagreeable  weather  during  the  opening  days  the  attendance 
was  remarkably  good,  especially  from  the  city  and  near-by  points.  This  may 
be  attributed  in  part  to  the  attitude  of  the  daily  press  of  Chicago,  which  ac- 
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corded  the  exposition  much  more  adeciuate  recognition  than  formerly.  One 
prominent  journal  issued  a  si)ecial  eight-page  edition  devoted  to  tlie  expositioij 
and  its  objects,  magnitude,  and  special  interest  to  city  people. 

The  number  of  exhibits  exceeded  by  28  per  cent  the  recoi'd  of  the  year 
before,  including  1,26.3  cattle,  6G5  horses,  37.5  hogs,  and  1,146  sheep,  or  a  total 
of  3,4i)9  animals,  and  in  most  of  the  classes  there  was  continued  improvement 
in  the  qualit>"  of  the  entries  as' well.  Seventeen  States  were  repi'esented,  and 
the  international  scope  of  the  exposition  was  once  more  demonstrated  by 
entries  from  Canada,  England,  Scotland,  and  Germany,  and  the  presence  of 
visitors  from  these  and  many  other  foreign  countries. 

The  influence  of  the  agricultural  colleges  and  experiment  stations  was  again 
strongly  in  evidence.  The  list  of  judges  included  13  members  of  their  staffs, 
the  students  were,  as  in  former  years,  a  prominent  and  distinctive  feature, 
and  the  exhibits  of  11  institutions  were  distributed  through  nearly  every  class 
of  entry. 

In  the  fat  stock  division  their  predominance  was  especially  marked.  In 
the  award  of  prizes  in  the  open  competitions,  Ohio  University  again  furnished 
both  the  champion  Berkshire  barrow  and  the  grade  champion  pen  of  3  of  all 
breeds,  besides  many  class  prizes.  The  Iowa  College  had  the  champion  pen 
of  Poland  Chinas,  and  won  several  prizes  with  other  breeds,  as  did  also  Wis- 
consin, which  received  second  on  dressed  carcasses  from  100  to  200  lbs.  in 
weight.     A  new  feature  was  the  exhibition  by  Cornell  of  a  pen  of  Cheshires. 

The  exhibit  of  sheep  from  tlie  Wisconsin  University  attracted  much  attention, 
especially  several  pens  of  lambs  entered  by  the  station  in  a  comparison  of 
different  breeds  and  rations.  At  the  close  of  the  test  the  lambs  were  slaugh- 
tered and  the  carcasses  graded.  First  place  in  the  breed  test  was  awarded 
to  the  Southdowns,  closely  followed  by  the  grade  Shropshires.  In  the  feeding 
test,  cracked  peas,  cracked  barley,  and  cracked  com  were  compared  as  sup- 
plements to  whole  oats  and  bran,  and  with  a  ration  of  whole  oats  and  cracked 
barley  1 : 1,  the  highest  rating  being  given  to  the  pen  receiving  cracked  peas. 
Wisconsin  was  awarded  first  in  a  special  competition  for  American  bred 
Shropshires,  with  South  Dakota  second,  and  several  other  prizes  went  to 
these  institutions  and  to  the  Missouri  University.  In  the  slaughter  tests  Wis- 
consin won  first  and  second  for  one  to  two-year-old  wethers  with  Iowa  third, 
and  was  first  for  lambs  with  Iowa  third. 

For  cattle,  Ohio  University  won  first  for  calves  and  the  breed  championship 
on  Shorthorns,  and  other  prizes  went  to  Kansas.  Nebraska,  and  Iowa.  Minne- 
sota won  first  for  two-year-olds  with  the  Aberdeen-Angus,  third  for  yearlings, 
second  and  fourth  for  calves,  and  the  breed  championships  both  for  single 
steers  and  herds.  The  Kansas  College  won  a  first  for  calves,  a  fourth  for  two- 
year-olds,  and  seconds  for  yearlings  and  herds;  Nebraska  a  first  for  yearlings^ 
and  thirds  for  two-year-olds  and  herds ;  Missouri  a  third,  and  Purdue  a  fifth  for 
calves,  and  Iowa  a  fifth  for  herd. 

For  Herefords,  the  Minnesota,  Nebraska.  Purdue,  and  Missouri  universities 
were  among  the  prize  winners.  Iowa  won  third  on  yearlings  with  Peerless 
Wilton  .30th's  Defender,  last  year  awarded  as  a  calf  the  grand  championship  of 
the  show.  The  Galloway  winners  were  exclusively  from  the  colleges  and  sta- 
tions, Missouri  receiving  first  on  two-year-olds  and  calves,  and  the  champion- 
ships on  single  steers  and  herds,  and  Ohio  first  on  yearlings,  the  remaining 
prizes  going  to  these  institutions,  Iowa  and  Nebraska.  Ohio  also  won  first  in 
the  two-year-old  class  and  the  championship  for  single  steers  with  the  Red 
Polls.  ' 

In  the  grades  and  crossbreds  the  first  place  for  two-year-oUls  went  to  the 
Colorado   College,    and    Purdue   received   first   for   jimior   yearlings.     Purdue, 


498  EXPERIMENT    STATiON    RECORD. 

Nebraska,  Missouri,  and  Iowa  also  received  other  prizes  in  this  class.  The 
champion  herd  of  the  show  from  all  breeds  was,  as  last  year,  from  the  Minnesota 
Station.  The  grand  championship  of  the  show  again  went  to  a  calf,  this  time 
a  grade  Shorthorn,  Roan  King,  exhibited  by  James  Leask  of  Ontario.  The  sec- 
ond choice  was  the  Angus  two-year-old  Andy  of  the  Minnesota  Station,  which 
received  the  same  position  last  year. 

In  the  slaughter  tests  of  fat  cattle  the  Iowa  College  won  a  first  for  two-year- 
olds  and  a  second  for  yearlings.  In  the  former  class  Ohio  University  was  third 
and  Kansas  fourth,  and  in  the  latter  Nebraska  won  a  third  and  a  fifth. 

Two  of  the  stations,  Purdue  and  Missouri,  participated  in  the  exhibits  of 
carload  lots  of  cattle.  Missouri  sent  a  drove  of  grade  Herefords  typical  of  the 
stock  procurable  in  that  section,  and  Purdue  a  load  of  "  short  fed  "  Herefords 
fed  by  a  Purdue  senior,  which  received  the  first  premium  in  its  class.  Com- 
plete data  as  to  kind  and  cost  of  feeding  and  actual  profits  were  available, 
and  the  demonstration  was  regai-ded  as  of  great  value. 

With  horses  the  Iowa  College  was  particularly  successful,  receiving  first  for 
light  draft  horses  in  harness,  third  for  aged  stallions,  first  and  fourth  for  aged 
mares,  and  fifth  for  two-year-olds  in  Clydesdales,  and  first  and  third  for  aged 
mares,  second  for  three-year-olds,  and  fifth  for  two-year-olds  in  Shires.  Ohio 
won  fourth  place  in  Clydesdale  yearlings. 

In  the  special  classes  for  college  and  station  stock  the  competition  was  keener 
than  ever  before.  In  the  cattle  classes  Minnesota  won  first  on  two-year-olds, 
cattle  one  to  two  years  old,  and  the  championships  for  a  single  steer  and  a 
pen  of  5.  Colorado  was  second  for  two-year-olds,  Kansas  third,  and  Iowa  fourth. 
For  calves  Ohio  was  first,  followed  by  Missouri,  Iowa,  and  Kansas,  and  for  cat- 
tle one  to  two  years  old  Kansas  was  second,  Nebraska  third,  and  Purdue  fourth. 
Wisconsin  won  all  the  prizes  for  sheep  except  first  on  wether  lambs  and  third 
on  wethers  one  to  two  years  old,  which  went  to  Iowa.  i)hio  won  third  for 
barrows,  the  remaining  prizes  for  hogs  going  to  Iowa.  For  the  best  general 
exhibit  of  5  each  of  cattle,  slieep,  and  hogs  Iowa  was  first  and  Ohio  second. 

The  large  attendance  of  students  elicited  the  remark  from  Breeders'  Gazette 
that  "  the  agricultural  college  has  made  the  International  one  of  its  elective 
courses."  Delegations  were  on  hand  from  Illinois.  Missouri,  North  Dakota. 
Cornell,  Texas.  Ohio,  Iowa,  Kansas,  Wisconsin,  South  Dakota,  Washington,  and 
Ontario,  and  teams  from  10  of  these  colleges  were  entered  in  the  various  judg- 
ing contests.  The  corn-judging  trophy,  valued  at  $1,500,  was  permanently 
awarded  to  Iowa,  it  having  won  the  trophy  for  3  successive  years.  Iowa  also 
secured  permanent  possession  of  the  valuable  horse-judging  trophy,  while  that 
for  work  in  judging  cattle,  sheep,  and  swine  was  awarded  to  Ontario.  It  is 
expected  that  new  trophies  will  be  offered  for  future  competitions. 

The  Armoiu'  scholarships  contingent  upon  these  contests  and  the  prize  win- 
nings of  the  colleges  and  stations  have  been  awarded  as  follows:  To  Iowa  7. 
to  Missouri  3,  to  Ohio,  Minnesota,  Nebraska,  and  Wisconsin  2  each,  and  to  Pur- 
due and  Kansas  1  each.  Of  the  Rosenbaum  prizes  for  the  greatest  aggregate 
prize  winnings  of  exhibitors  from  the  respective  States,  the  first  prize  of  $500 
was  awarded  to  the  Illinois  University,  the  second  of  $.300  to  the  Iowa  College, 
and  the  third  of  $100  to  Wisconsin. 

Southern  Commissioners  of  Agriculture. — The  Southern  States  Association  of 
Commissioners  of  Agriculture  and  Other  Agricultural  Workers  held  its  annual 
meeting  at  Columbia.  South  Carolina,  November  19-21.  During  the  sessions  As- 
sistant Secretary  of  Agriculture  W.  M.  Hays  discussed  agricultural  education, 
reviewing  the  rise  of  the  agricultural  colleges  and  advocating  the  centraliza- 
tion of  the  rural  schools,  the  establishment  of  agricultural  high  schools,  and  the 
closer  organization  of  farmers  for  mutual  benefits. 
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other  addresses  were  delivered  by  R.  H.  Rawl,  of  the  Dairy  Division  of  this 
Departuieut,  on  Cooperative  Demonstration  Worli  in  Dairying  in  the  Southern 
States ;  by  Dr.  C.  A.  Gary,  of  the  Alabama  Station,  on  The  Relation  of 
Farmers'  Institutes  to  Demonstration  Work;  by  T.  B.  Parker,  of  the  North 
Cai-olina  State  Station,  on  Field  Demonstration  Work  by  State  Departmens  of 
Agriculture:  by  W.  R.  Dodson,  of  the  lA)uisiana  Station,  on  the  Cooperation  and 
Coordination  of  the  Work  of  State  Departments  of  Agriculture  and  State  Ex- 
periment Stations:  by  C.  L.  Willonghby.  of  the  Georgia  Station,  on  Cooperation" 
Between  the  Experiment  Stations  in  the  Cotton  Frodueing  States,  and  by  A.  M. 
Soule,  of  the  Georgia  College,  on  Cooperative  Demonstration  and  Institute  Work. 

Considerable  discussion  followed  these  papers  as  to  the  respective  functions 
of  the  State  departments  of  agriculture  and  the  colleges  and  stations  in  exten- 
sion work,  and  a  standing  committee  was  appointed  to  report  on  the  subject  at 
a  subsequent  meeting.  Commissioner  J.  A.  Wilkinson  of  Alabama  discussed 
new  work  for  departments  of  agriculture,  advocating  official  soil  surveys,  work  in 
seed  selection,  and  forest  preservation,  some  of  these  phases  l)eing  presented  in 
further  detail  by  J.  L.  Bryan  and  C.  L.  Hill.  The  Relation  of  the  Manufacturer 
to  the  User  of  Fertilizers  was  discussed  by  F.  B.  Dancy.  New  Nitrogenous  Fer- 
tilizers by  F.  B.  Carpenter,  and  the  Phosphates  of  Florida  by  E.  H.  Sellards, 
formerly  of  the  Florida  Station. 

At  the  election  of  officers.  Commissioner  Thomas  G.  Hudson,  of  Atlanta,  Ga., 
was  chosen  pi-esident,  and  Director  B.  W.  Kilgore  of  the  North  Cai'olina  State 
Station,  secretary.     The  convention  of  1908  will  be  held  at  Nashville,  Tenn. 

National  Drainage  Association.- — The  first  annual  congress  of  this  association 
was  held  in  Baltimore,  Md.,  November  2.5-27.  The  programme  includefl  an  illus- 
trated lecture  on  Salt  Marsh  Drainage  in  New  Jersey,  Direct  and  Indirect,  by 
J.  B.  Smith,  of  the  New  Jersey  Station ;  papers  on  The  Status  and  Present  Neetl 
of  Agriculturni  Drainage,  by  C.  G.  Elliott,  chief  of  the  drainage  investigations 
of  this  Office:  The  Control  of  Floods  by  Farm  iNIanagement,  by  W.  J.  McGee,  of 
the  Bureau  of  Soils;  and  Forests  in  Their  Relation  to  Drainage,  by  Gifford 
Pinchot,  of  the  Forest  Service.  There  were  also  papers  and  addresses  on  vari- 
ous aspects  of  drainage  problems,  especially  as  to  the  needs  of  a  national 
drainage  law,  by  Secretary  of  the  Interior  Garfield.  Attorney-General  Bona- 
parte, Ignited  States  Senators  Flint  of  California  and  Newlandsof  Nevada, 
Governor  Broward  of  Florida,  and  others.  Governor  Broward  was  elected 
president  of  the  association,  and  the  next  meeting  will  be  held  in  Washington 
in  May,  at  the  time  of  the  inland  waterways  convention. 

Measures  before  Congress. — Among  the  bills  recently  introduced  into  Congress 
are  the  following :  To  provide  from  the  receipts  from  forest  reserves  an  annual 
appropriation  of  .$2..500  to  each  college  of  agriculture  and  mechanic  arts  for 
instruction  in  forestry,  and  $2,500  to  each  experiment  station  for  experiments 
in  forestry ;  to  provide  an  appropriation  to  each  agricultural  college  for  Instruc- 
tion in  mining ;  to  establish  mining  experiment  stations ;  to  establish  engineer- 
ing experiment  stations  at  agricultural  colleges  with  an  annual  appropriation  of 
.$."50,000  ^  providing  an  appropriation  to  the  State  normal  schools  for  instruction 
in  agricultvu'e  and  manual  training;  to  establish  the  University  of  the  United 
States;  to  establish  additional  experiment  stations  in  South  Carolina  and  Missis- 
sippi; to  establish  an  experimental  wood  distillation  laboratory;  to  provide 
for  a  soil  survey  in  Hawaii;  to  provide  for  grain  inspection  and  standardization: 
directing  the  fixing  of  a  standard  of  cotton  classification ;  to  provide  for  taking 
a  census  of  agriculture:  to  grant  the  franking  privilege  to  State  and  Territorial 
departments  of  agriculture;  to  amend  the  patent  laws  in  the  interest  of  origina- 
tors of  horticultural  products;  appropriaing  $250,000  for  the  gipsy  moth  work, 
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.$100.00()  for  the  extermination  of  the  green  bug  and  other  grain  pests,  and 
$100,000  for  experiments  in  dry  farming;  and  to  provide  for  the  printing  of 
]00.0(K;)  copies  of  the  special  report  on  the  diseases  of  cattle. 

Miscellaneous. — An  American  Society  of  Agronomy  was  formed  on  the  occasion 
of  the  meeting  of  the  American  Association  for  the  Advancement  of  Science  at 
Chicago  during  the  holidays.  The  officers  of  the  society  are  M.  A.  Carlton, 
president;  C.  P.  Bull  and  B.  M.  Duggar,  vice-presidents;  T.  1..  Lyon,  secretary, 
and  E.  G.  Montgomery,  treasurer.  Tlie  object  of  the  society  is  to  encourage 
investigation  in  the  field  of  agronomy,  and  to  afford  an  opportunity  for  the 
discussion  of  methods  and  results. 

The  Association  of  Economic  Entomologists  at  its  meeting  in  Chicago  de- 
cided to  establish  a  .Journal  <)f  E-conoiuic  Entomology  to  be  issued  bimonthly. 
and  to  include  the  proceedings  of  its  meetings,  original  papers,  reviews,  and 
notes.  E.  P.  Felt,  of  New  York,  was  elected  editor,  and  E.  D.  Sanderson,  of 
New  Hampshire,  business  manager.' 

The  Entomological  Society  of  America  has  also  decided  to  begin  the  issue  of 
a  series  of  memoirs. 

A  series  of  practical  garden  talks  is  announced  by  Secretary  11.  D.  Ileftien- 
way  of  the  Home  Culture  Clubs  of  Northami)ton,  Mass.,  to  be  given  at  various 
timesduring  the  winter. 

J.  B.  Farmer,  professor  of  botany  in  the  Royal  C^ollege  of  Science  in  London, 
has  accepted  the  editorship  of  The  Gardener's  Chronicle  in  succession  to  the  late 
Dr.  Maxwell  T.  Masters. 

A  further  grant  of  about  .$1,000  a  year  has  been  made  by  the  Drapers'  Com- 
pany to  Cambridge  Fniyersity  to  be  applied  toward  the  salary  of  a  professor  of 
agricultural  botany,  and  it  is  hoped  to  establish  such  a  chair  in  the  near  future. 

J.  R.  Sage  has  resigned  the  office  of  director  of  the  lowiV  Weather  and  Crop 
Service  after  nearly  is  years'  service. 

W.  E.  Collinge  has  resigned  the  professorship  of  economic  zoology  in  Bir- 
mingham University  to  accept  the  directorship  of  the  Cooper  Research  Labora- 
tory at  Berhamsted. 

Dr.  G.  Delacroix,  director  of  the  station  for  plant  pathology  connected  with 
the  National  Institute  Agronomiciue,  died  in  I'aris  on  November  2.  1907. 
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The  International  Institute  of  Agriculture,  at  Rome,  is  a  unique 
institution.  It  is  in  a  class  b}'  itself.  It  is  not  for  instruction,  as 
some  inquiries  would  imph',  but  strictly  for  investigation,  the  collec- 
tion of  data,  and  the  prompt  dissemination  of  information  of  interest 
to  the  nations  of  the  earth.  It  is  to  deal  especially  with  the  economics 
of  agricultural  production  and  distribution,  and  with  the  sociological 
problems  of  agriculture.  Its  novel  character  makes  the  plans  for 
its  development  a  matter  of  no  small  interest. 

Credit  for  the  conception  of  an  international  institute  of  agricul- 
ture belongs  to  an  American.  ]Mr.  David  Lubin.  of  California,  who 
sought  the  assistance  of  the  King  of  Italy  in  carrying  the  idea  into 
ejfect.  The  plan  appealed  to  the  King,  who  issued  a  call,  through 
the  Italian  ambassadors,  to  the  ditierent  nations  of  the  world  for  a 
conference  at  Eome  to  consider  the  adWsability  of  establishing  such 
an  international  institute.  The  conference  took  place  in  May,  1905, 
one  himdred  and  fourteen  delegates  representing  forty^  countries 
being  present.  After  deliberating  something  over  a  Aveek  on  the 
matter,  the  "  acte  final  ""  was  adopted  and  signed  by  the  delegates 
present,  providing  for  the  establishment  of  the  institute  and  out- 
lining its  constitution  and  functions.  The  convention  was  after- 
wards ratified  by  plenipotentiaries  of  the  respective  countries, 
TAventy-five  nations,  including  nearly  all  of  agricultural  importance, 
iiave  joined  in  the  undertaking  and  pledged  their  support. 

This  country  has  made  an  appropriation  of  $4,800  for  the  pay- 
ment of  its  quota  toward  the  support  of  the  institute  for  the  fiscal 
year  1907.  and  $8,()00  for  the  salary  of  a  member  of  the  permanent 
connnittee  and  for  the  expenses  of  delegates  to  the  general  assembly 
of  the  institute.  The  Italian  Government  is  erecting  a  palace  in  the 
gardens  of  the  Villa  Borghese  in  Rome,  to  serve  as  headquarters  of 
the  institute.  This  is  a  handsome  two-story  building,  containing  an 
assembly  hall,  and  executive  and  clerical  offices.  Announcement  has 
been  made  that  the  first  meeting  of  the  permanent  committee  in 
charge  of  the  institute  will  be  held  this  spring,  and  the  institute  will 
be  inaugurated  and  enter  upon  active  work  as  soon  thereaftxir  as 

possible. 

501 


502  EXPERIMENT    STATION    RECORD. 

Ill  the  meantime  the  Italian  Royal  Commission  has  instigated  an 
inquiry  into  the  exact  character  and  extent  of  the  information  which 
the  different  countries  are  in  position  to  supply  with  regard  to  their 
agricultural  production.  This  information  will  be  catalogued  and 
classified,  and  a  report  upon  it  will  be  ready  for  the  use  of  the  per- 
manent committee  when  it  meets.  The  systems  in  operation  in 
various  countries  for  the  collection  of  agricultural  statistics  are  also 
being  studied,  in  order  that  the  value  of  these  statistics  may  be 
judged  of  and  means  of  improvement  suggested  where  desirable. 

The  functions  of  the  institute  are  strictly  economic  and  sociological. 
WHiile  its  duties  have  not  been  worked  out  in  detail,  the  "  acte  final '' 
prescribes  as  among  the  principal  duties  that  the  institute  shall  col- 
lect, study,  and  publish  as  promptly  as  possible  statistical,  technical, 
and  economic  information  of  interest  to  agriculturists,  excluding  "  all 
questions  relating  to  the  economic  interests,  the  legislation,  and  ad- 
ministration of  any  particular  nation."  More  specifically  the  data 
sought  for  publication  relate  to  the  cultivation  of  the  soil,  crop  pro- 
duction, trade  in  and  prices  of  agricultural  products  on  the  various 
markets,  wages  of  rural  labor,  the  appearance,  spread  and  means  of 
control  of  new  diseases  of  plants.  It  will  also  give  special  attention 
to  the  subjects  of  agricultural  cooperation,  insurance,  and  credit.  It 
is  designed,  therefore,  to  serve  as  a  great  intelligence  bureau  of  the 
countries  interested,  for  the  dissemination  of  information  relating 
to  agricultural  production  throughout  the  world,  and  many  economic 
and  social  phases  of  agriculture. 

The  finances  of  the  institute  are  cooperatively  provided.  The  calcu- 
lated annual  expense  of  the  institute  is  about  $175,000.  Toward  this 
sum  the  King  of  Italy  has  given  the  revenues  of  two  domains  near 
Pisa,  which  amount  annually  to  $60,000.  The  balance  of  $115,000 
is  to  be  raised  among  the  nations  on  the  basis  of  units  of  subscrip- 
tion, which  also  determine  the  national  representation  and  voice  in 
the  management  of  the  institute.  Five  groups  are  recognized. 
Group  1  carries  five  votes  and  sixteen  units  of  subscription,  group 
2  four  votes  and  eight  units,  group  3  three  votes  and  four  units,  group 
4  two  votes  and  two  units,  and  group  5  one  vote  and  one  unit  of  sub- 
scription. For  the  first  two  years  a  unit  of  subscription  is  placed  at 
$300  per  annmn,  and  the  constitution  provides  that  it  can  never  be 
more  than  $500.  The  subscriptions  therefore  range  from  $300  to 
$4,800  per  annum.  Each  nation  elects  the  group  it  will  join  in  the 
management  and  support  of  the  enterprise.  The  United  States  has 
come  in  on  the  basis  of  group  1. 

The  control  of  the  organization  is  placed  in  the  hands  of  a  general 
assembh'  of  delegates,  sent  bj^  the  adhering  nations  and  presided  over 
b}^  an  elected  president  and   two  vice-presidents.     The  permanent 
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committee,  composed  of  members  designated  by  the  respective  govern- 
ments, is  intrusted  with  the  executive  management  of  the  institute, 
under  the  direction  and  control  of  the  general  assembly.  Members  of 
the  committee  may  serve  as  the  representative  of  one  or  more  nations, 
but  the  actual  number  of  members  is  to  be  not  less  than  fifteen.  The 
general  secretary  will  act  both  for  the  committee  and  the  assembly. 
Thus  there  is  brought  into  existence  a  real  parliament  of  the  na- 
tions, with  a  permanent  cabinet  and  ministry  devoted  solely  to  a  con- 
sideration of  agricultural  interests.  It  is  a  significant  step  in  inter- 
national cooperation,  and  the  more  so  because  it  is  directed  toward 
the  greatest  of  international  industries  and  the  one  most  far-reaching 
in  its  sociological  influences.  It  signifies  a  uniting  of  forces  in  peace- 
ful and  productive  occupations  in  mutual  aid  for  mutual  benefit.  As 
such  it  is  noteworthy  as  marking  another  step  in  the  progress  of 
civilization. 

The  question  of  suitable  provision  for  publishing  reports  of  the 
more  scientific  investigations  carried  on  at  the  experiment  stations, 
especially  those  under  the-  Adams  fund,  is  already  attracting  atten- 
tion and  will  soon  become  an  important  one.  It  is  generalh^  recog- 
nized that  these  will  not  in  their  entirety  or  original  form  be  suited  to 
the  regular  series  of  bulletins.  While  the  results  of  work  of  this 
character  will  ultimateh'  prove  of  very  great  benefit  to  agriculture, 
its  details  will  ordinarily  have  little  interest  for  farmers  or  the  gen- 
eral public.  At  the  same  time,  in  order  to  satisfy  the  proper  de- 
mands of  the  scientific  world  and  to  give  our  agricultural  investi- 
gators and  students  the  information  they  should  have  regarding  these 
researches,  it  will  be  highly  desirable  to  have  them  published  in  as 
nnich  detail  and  with  as  complete  illustration  as  is  usually  done  in 
the  case  of  work  of  the  same  order  in  other  branches  of  science. 

Referring  to  this  matter,  the  report  of  the  Director  of  this  Office, 
just  issued,  points  out  that  this  Avill  mean  the  providing  of  a  different 
class  of  publications  from  the  ordinary  station  bulletins  and  reports. 
Either  the  individual  stations  must  establish  with  the  aid  of  State 
funds  a  technical  series  of  publications,  which,  though  limited  in 
editions,  Avill  be  relatively  elaborate  and  expensive,  or  Congress  must 
make  provision  for  the  grouping  together  of  the  scientific  work  of 
the  stations  in  a  general  series  of  special  publications  to  be  issued 
under  the  authority  of  the  National  Government. 

To  the  world  at  large  the  latter  course  would  undoubtedh^  be  the 
most  satisfactory,  since  this  would  bring  the  research  work  of  the 
stations  together  and  establish  a  regular  and  permanent  medium  for 
its  publication,  thus  making  it  readily  accessible  to  scientists  and  stu- 
dents the  world  over.  Foreign  critics  of  our  experiment  station  sys- 
tem have  often  expressed  the  view"  that  under  present  conditions  the 
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national  character  of  our  system  of  agricultural  research  was  obscured 
and  the  scientific  value  of  much  of  the  work  of  our  stations  was  lost 
sight  of  because  of  the  miscellaneous  character  of  the  station  publi- 
cations, and  the  multiplicity  of  the  sources  from  which  they  ema- 
nated. There  is  little  doubt  that  our  stations  would  have  a  much 
better  standing  in  the  scientific  world  if  their  more  scientific  publi- 
cations were  differentiated  from  their  popular  ones  and  issued 
through  a  single  regular  channel. 

The  report  suggests  the  possibility  of  establishing  an  editorial 
board  through  the  Association  of  American  Agricultural  Colleges 
and  Experiment  Stations  to  represent  the  interests  of  the  stations 
in  this  matter,  and  that  this  board  might  act  in  cooperation  with 
this  Office  in  the  preparation  for  the  press  of  reports  submitted  by 
the  individual  stations.  There  is  ample  time  for  the  elaboration  of 
this  or  some  other  satisfactoiy  plan  for  securing  the  suitable  publi- 
cation of  the  scientific  work  of  the  stations,  but  it  is  felt  that  this 
problem  should  be  carefully  considered  with  a  view  to  reaching  a 
satisfactory  solution  in  the  near  future. 

The  necessity  for  the  exercise  of  patience  in  research,  both  by  those 
who  are  prosecuting  it  and  especially  by  the  prospective  beneficiaries, 
is  emphasized  in  an  address  by  Dr.  D.  P.  Penhallow,  published  in 
a  recent  issue  of  Science.  The  address  was  delivered  on  the  occasion 
of  the  opening  of  Clark  Hall,  the  new  botanical  building  at  the 
Massachusetts  Agricultural  College. 

Doctor  Penhallow,  for  many  years  professor  of  botany  in  McGill 
University,  is  not  actively  engaged  in  agricultural  research  but  he 
is  quits  familiar  with  the  history  of  its  development,  and  he  makes 
an  appeal  which  is  especially  opportune  at  this  time.  He  points 
out  that  "  nature's  processes,  although  exceedingly  certain  of  fulfill- 
ment, are  nevertheless  exceedingly  slow.  If  it  has  taken  five  hun- 
dred million  years  to  shape  this  earth  and  render  it  a  fit  habitation 
for  man,  man  himself  must  not  be  impatient  if  he  is  required  to 
spend  a  few  years  of  arduous  toil  that  he  may  unlock  some  of  the 
doors  which  so  carefully  guard  nature's  secrets.  Sixty-three  years 
sped  on  their  way  from  the  time  when  Boussingault  first  endeavored 
to  ascertain  the  source  of  nitrogen  in  plants,  until  a  satisfactory 
explanation  was  reached  through  our  knowledge  of  the  action  of  root 
tubercles;  and  for  more  than  sixty  years  Lawes  and  Gilbert  sought 
the  solution  of  plant  nutrition  without  gaining  the  end  in  view, 

"  The  laws  of  nature  are  not  kept  on  draught,  as  it  were,  to  be 
'  drawn  in  large  or  small  quantity,  according  to  the  demand.     To  pre- 
sent a  problem  to  an  investigator  and  expect  an  immediate  solution, 
or  an  immediate  practical  application,  is  to  be  prodigal  of  a  costly 
equipment,  to  sacrifice  unnecessarily  the  best   and  most  carefullj'^ 
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trained  intellectual  strength,  and  to  bring  discouragement  and  invite 
failure. 

"  It  is  no  doubt  true  that  when  a  commonwealth  has  invested  a 
large  amount  of  capital  in  specially  trained  men  and  expensive 
ap])aratus,  it  is  reasonable  to  ask  for  results,  and  with  this  no  fault 
can  be  found.  The  danger  lies  in  the  fact  that  sufficient  opportunitj'^ 
is  not  allowed  for  the  careful  working  out  of  a  problem  in  all  its 
scientific  aspects.  Under  conditions  of  haste  and  undue  pressure, 
the  results,  if  worth  anything,  are  very  likeh^  to  be  incomplete  and 
unsatisfactory,  and  in  too  many  cases  they  must  be  subject  to  costly 
revision. 

"  I  feel  disposed  at  this  time  to  make  an  appeal  to  the  citizens  of 
this  commonwealth  to  secure  to  the  -investigators  who  will  occupy 
this  building,  as  well  as  to  all  others  in  this  college,  freedom  for  the 
future  from  an  incubus  which,  in  the  histor}'  of  ouf^  experiment- 
stations  of  the  past,  has  for  many  years  been  prolific  of  disastrous 
results.  I  do  this  because  this  building  should  stand  as  an  exponent 
of  the  best  scientific  work  and  thought,  and  because  I  know  of 
no  body  of  men,  other  than  the  citizens  of  Massachusetts,  to  whom 
such  an  appeal  may  be  made  with  greater  assurance  of  an  intelli- 
gent hearing,  and  a  fairer  prospect  that  they  will  apply  the  remedy, 
patience.'''' 
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Practical  agricultural  chemistry,  F.  D.  S.  Robeetson  (London,  1007,  pp. 
X+2I0;  nv.  in  Chcnt.  Xcics,  Do  (1907),  No.  2^77,  p.  237;  Nature  [London^. 
76  (1907))  No.  1967,  p.  2.^6). — This  book  attempts  to  give  a  complete  laboratory 
course  of  practical  chemistry  for  agricultural  students,  iucludiug  quantitative 
analysis  of  solutions  containing  the  commoner  metals  and  acid  radicals.  Gravi- 
metric analysis  and  simple  volumetric  determinations  are  treated,  the  more 
technical  part  of  the  book  dealing  with  analyses  of  soils  and  phosphatic  ferti- 
lizers, feeding  stuffs,  dairy  products,  oils  and  fats,  sugars,  tea,  coffee,  cocoa, 
alcoholic  beverages,  and  water. 

Agricultural  chemistry.  I.  Nutrition  of  plants,  K.  Grauer  (Agrikiiltur- 
chonic  I.  PflunzcnerniihriuKj.  Lcip-^ic,  1907,  pp.  106 j  rev.  in  Ostcrr.  Vlicm. 
Ztft..  10  (1907),  No.  18,  p.  2.5S).— This  little  book  gives  in  small  compass  a 
simple  but  quite  complete  review  of  the  pi'esent  status  of  knowledge  relating  to 
the  chemical  composition  of  plant  substances,  plant  nutrition,  chemical  and 
physical  properties  of  soils,  and  fertilizers. 

Official  and  provisional  methods  of  analysis,  H.  W.  Wiley  et  al,  ( U.  S. 
Dcpt.  Ayr.,  Bur.  Chcm.  Bui.  107.  pp.  XXII1+2S0.  fiffs.  ;/).— This  bulletin  is  a 
revision  of  Bulletins  Nos.  40  and  G."»  of  the  same  Bureau,  and  includes  all  author- 
ized changes  and  additions  made  prior  to  its  publication.  General  and  special 
methods  have  been  rearranged  and  consolidated,  and  repetitions  or  contradictory 
material  have  been  eliminated. 

Volumetric  determination  of  nitrogen  in  nitrates,  J.  G.  C.  A'riens  (Ztschr. 
Analyt-  Chem.,  .'i6  (1907),  No.  6-7,  pp.  .'fl.'i-.'i20;  abs.  in  Jour.  Chcm.  Soc.  [Lon- 
don}, 92  (1907),  No.  .')3S.  II,  it.  6ol). — The  method  described  is  based  upon  the 
oxidation  of  ferrous  ammonium  sulphate  when  boiled  with  sulphuric  acid  and 
nitrates.  The  extent  of  oxidation  is  measured  by  means  of  a  0.1  per  cent  solu- 
tion of  potassium  ferricyanid,  a  blue  coloration  indicating  excess  of  iron  salt, 
a  brown  color  too  little.  "  Separate  portions  of  the  nitrate  solution  are  treated 
.  .  .  with  increasing  (or  decreasing)  quantities  of  the  iron  solution  mitil  with 
one  test  a  blue  coloration  is  obtained  on  adding  the  indicator,  whilst' the  next 
successive  test,  containing  0.1  cc.  more  of  the  iron  solution,  gives  a  brown 
coloration  "  when  observed  within  30  seconds  after  adding  the  indicator. 

"The  presence  of  considerable  quantities  of  potassium  sulphate,  anunouium 
sulphate,  and  sodium  oxalate  has  no  influence  on  the  results  obtained  by  the 
method." 

The  coloring  of  nitrifying  organisms,  W.  Omelianski  (Cerithl.  Bakt.  [f/c.l, 
2.  AM.,  19  (1907),  No.  7-9,  pp.  26.3,  26-',).— A  modification  of  Thesing's  method 
is  described. 

Determination  of  phosphoric  acid  as  phosphomolybdic  acid,  G.  Jorgensen 
(Ztschr.  Analijt.  Chcm.,  J,6  (1907).  No.  6-7.  pp.  370-392,  pi.  1;  ahs.  in  Jour. 
Chem.  Soc.  [London],  92  (1907),  No.  538,  II,  p.  652).— The  author  concludes 
oOG 
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from  extended  studies  of  this  method  that  to  obtain  accurate  results  by  its  use 
the  excess  of  molybdic  acid  solution  should  not  be  large,  the  precipitate  should 
be  allowed  to  settle  for  24  hours  at  ordinary  temperature  befoi*e  being  collected 
<;n  a  tilter,  and  the  precipitate  and  filter  should  be  ignited  at  a  moderate  heat 
over  an  Argand  burner  with  constant  stirring  until  the  filter  paper  is  com- 
pletely burned.    The  compound  thus  obtained  has  the  formula  P20r,.24Mo03. 

An  important  question  in  the  fertilizer  industry,  E.  H.  Schultze  {Cliem. 
Ztg..  SI  (1907).  No.  65,  p.  SOJ). — Attention  is  called  to  the  importance  of  ac- 
curate determination  of  the  water-soluble  phosphoric  acid  in  superphosphates, 
and  it  is  asserted  that  no  method  for  the  determination  of  free  phosphoric  acid 
has  yet  been  proposed  which  gives  reliable  results. 

Determination  of  calcium  oxid,  magnesium  oxid,  and  phosphoric  acid  by 
means  of  the  Zeiss  refractometer,  B.  Wagner  and  F.  Sciiultze  (Ztsehr. 
Aiialyt.  Chcm.,  J,6  (1907),  No.  8,  pi).  501-508,  figs.  3;  abs.  in  C'hem.  Zentbl., 
1907,  II.  No.  10,  pp.  8-J-},  8.'f5). — The  calcium  is  precipitated  as  oxalate,  con- 
A  erted  first  to  oxid  and  then  to  acetate,  and  in  this  form  examined  in  the  re- 
fractometer. The  magnesium  and  phosphoric  acid  are  iii-ecipitated  as  am- 
monium-magnesium phosphate  and  a  sulphuric  acid  solution  of  the  precipitate 
examined  in  the  refractometer. 

Dolomite  and  mag-nesite  with  reference  to  the  separation  of  calcium  and 
magnesium,  N.  Knight  and  W.  H.  Wheeler  (Proc.  laica  Acad.  ScL,  13  {1906), 
pp.  167-171). — Further  experience  with  a  method  of  precipitation  of  lime  with 
ammonium  oxalate  in  solutions  of  calcium  and  magnesium  chlorid  as  described 
in  Proceedings  of  the  Iowa  Academy  of  Science  for  1903,  p.  127,  are  reported, 
with  critical  comments  on  other  proposed  methods  and  studies  of  conditions 
affecting  accuracy  of  the  separation  of  calcium  and  magnesium. 

The  estimation  of  lime  and  magnesia  in  water  by  volumetric  methods, 
W.  T.  Burgess  {Anahjst,  32  (1907),  No.  375,  pp.  208-214,  fl9-  1;  abs.  in  Jour. 
Chcm.  Soc.  [London],  92  (1907),  No.  537,  II,  pp.  578,  579).— The  method  for 
lime  is  based  upon  precipitation  with  ammonium  oxalate  and  titration  of  the 
excess  of  oxalate  with  potassium  permanganate.  The  magnesia  is  determined 
by  precipitation  with  sodium  hydroxid  and  determination  of  the  alkalinity  of 
the  supernatant  solution. 

Chemical  and  bacteriological  standards  now  in  use  in  water  analysis, 
J.  H.  Kastle  (Jour.  Biol.  Chcm.,  3  (1907),  No.  3,  pp.  XXXV,  XXXVI).— The 
various  chemical  and  bacteriological  standards  now  in  use  In  water  analysis  are 
reviewed  and  discussed. 

Logai'ithmic  factors  for  use  in  water  analysis,  W.  S.  Hendrixson  (Proc. 
loica  Acad.  ScL,  13  (1906),  pp.  173,  174). — A  series  of  logarithmic  factors  for 
recalculating  results  of  water  analysis  is  given. 

Investigations  on  the  solubility  of  phosphoric  acid  and  on  the  hygro- 
scopicity  of  certain  typical  soils  of  Skaraborg  County,  G.  Nannes  (Inaug. 
Diss.,  Univ.  Konigsherg,  1906,  pp.  98). — The  investigations  reported  in  full  in 
this  paper  have  already  been  more  briefly  reported  in  separate  articles  (E.  S. 
R.,  18,  pp.  208,  318). 

Available  plant  food  in  soil,  W.  A.  Hargreaves  (Jour.  Dept.  Agr.  So.  Aust., 
10  (1907),  No.  7,  pp.  .',20-425;  Dept.  Agr.  and  Intel.  So.  Aust.  Bui.  20.  pp.  7).— 
This  article  reviews  investigations  relating  to  chemical  methods  of  determin- 
ing available  plant  food  in  soils  and  states  the  history  of  such  work  to  be  a 
"  record  of  comparative  failure." 

Analysis  of  egg  yolk,  N.  A.  Barbieri  (Compt.  Rend.  Acad.  Set.  [Paris], 
145  (1907),  No:  2,  pp.  133-135).— The  author  identified  ui  egg  yolk  tristearin, 
triolein,  cholesterin,  crystallized  sulphur,  and  a  substance  I'ich  in  phosphorus 

25729-^No.  6—08 2 


508  EXPERIMENT   STATION   RECORD. 

and  similar  to  the  body  which  has  been  called  cerebriu  for  which  the  uaiiie 
"  ovin  "  is  proposed. 

Milk  coagulating'  agents  in  the  juice  of  the  Chinese  mulberry,  C.  Gerber 
iComi)t.  Rend.  Acad.  Sci.  [Paris],  l',o  (1907),  No.  12,  pi).  .530-532).— The  author 
found  from  experiments  that  there  exists  in  the  juice  of  the  Chinese  mulberry 
(Broussonetia  papyrifera)  an  activating  substance  without  which  the  coag- 
ulating diastase  is  incapable  of  causing  curdling  of  milk.  The  action  of  these 
two  substances  resembles  that  of  alexin  and  its  sensitizing  agent  in  hemolytic 
serums  and  bactericides,  or  that  of  trypsin  and  kinase  in  the  intestinal  juice. 

The  structure  of  the  starch,  grain,  II.  H.  Kraemer  (Amcr.  Jour.  Pharm., 
79  {1907),  No.  9,  pp.  Jfl2--'fl8). — By  the  treatment  of  definite  amounts  of  starch 
with  definite  quantities  of  iodin  solution  it  may  be  sho^\-n  that  the  amount  of 
soluble  starch  varies  in  starch  grains  of  different  origin. 

In  summing  up  the  observations  on  the  behavior  of  iodin  and  starch,  the 
author  states :  '"  That  we  are  dealing  with  a  chemical  compound  of  iodin  and 
soluble  starch ;  but  that  the  combination  is  a  feeble  one,  being  easily  dissociated 
upon  the  application  of  heat,  and  the  iodin  being  more  or  less  volatilized.  Also 
the  facility  with  which  soluble  starch  takes  up  the  iodin  in  a  chloroformic  so- 
lution indicates  that  the  affinity  of  starch  for  iodin  is  considerably  greater  than 
heretofore  supposed." 

A  method  of  staining  starch  is  described  in  which  an  aqueous  solution  of  iodin 
and  gentian  violet  is  used.  The  method  is  especially  adapted  to  wheat  starch 
and  corn  starch,  but  in  the  case  of  potato  and  maranta  starches  weaker  iodin 
solutions  are  necessary  and  for  these  two  starches  the  method  is  not  entirely 
satisfactory.     Earlier  work  has  been  noted  (E.  S.  R.,  19,  p.  259). 

On  some  applications  of  safranin  as  a  test  for  carbohydrates,  H.  MacLean 
(Bio-Chem.  Jour.,  2  (1907),  No.  9,  pp.  Ji31-.'f'/2). — The  experimental  data  re- 
ported are  favorable  to  the  use  of  safranin. 

"  Safranin  is  a  general  test  for  carbohydrate  bodies  of  a  certain  type,  and  is 
one  of  the  most  suitable  reagents  for  determining  the  presence  of  traces  of 
carbohydrates  in  liquids;  it  is  unaffected  by  all  the  ordinary  'interfering' 
substances  of  urine  except  those  of  a  carbohydrate  nature. 

"  Safranin  is  not  decolorized  by  albumin  after  long  boiling,  but  the  presence 
of  albumin  in  the  liquid  to  be  tested  interferes  with  the  delicacy  of  the  re- 
action ;  ammonia  in  excess  acts  in  a  somewhat  similar  manner. 

"  In  digestion  experiments  the  amount  of  starch  changed  can  be  compara- 
tively easily  obtained,  while  the  differences  in  the  carbohydrate  contents  of 
urine  or  blood,  after  standing  for  some  time,  as  the  result  of  glycolytic  action, 
can  be  easily  and  fairly  accurately  determined.  .  .  . 

"  The  [reported  data]  indicate  the  uses  of  safranin  for  solutions  containing 
small  amounts  of  carbohydrate,  and  while  the  reagent  possesses  certain  dis- 
advantages with  regard  to  its  use  as  a  routine  test  for  the  examination  of  urine 
in  unskilled  hands,  it  often  proves  exceedingly  useful  for  the  detection  of 
traces,  especially  when  combined  with  yeast  fermentation." 

Colorimetric  determination  of  the  albumin  contents  of  barley,  with.  Mil- 
Ion's  reagent,  C.  J.  Lintner  {Breioers'  Jour.,  31  (1907),  No.  12,  p.  553). — A 
modification  of  Millon's  reagent  is  described,  which,  according  to  the  author, 
gives  satisfactory  results  in  determining  the  albumin  content  of  barley. 

Determination  of  the  starch  contents  of  barley  by  polarization,  C.  J. 
Lintner  (Brewers'  Jour.,  31  (1907).  No.  12,  pp.  555,  556). — The  report  of  data 
show  that  the  starch  content  decreases  as  the  protein  content  mcreases  and  this 
relation,  according  to  the  author,  seems  to  be  more  clearly  expressed  "  by  the 
figures  obtained  with  the  polarization  method  than  by  those  obtained  from  the 
methods  of  steaming." 
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Saccharid  and  nonsaccharid  constituents  of  sugar  beets,  their  properties, 
chief  compounds,  and  the  most  important  products  of  transformation  and 
decomposition,  G.  S.  Likhovitzer  {Separate  from  Vyestnik  Hakh.  Promuish., 
190-'i-5,  lip.  2'i6 ;  abs.  in  Zhiir.  Opuitii.  Agron.  [Riifis.  Jour.  Expt.  Landiv.]  8 
(1907),   yo.   /,  pp.  88,  89). 

Analyses  of  cane  and  beet  sugar  in  sugarhouses  and  refineries,  C.  Fei- 
BOURG  (L'Attalj/sc  Chimique  en  Suereries  et  Raffineries  de  Cannes  et  Betteraves. 
Paris,  1907,  pp.  XII +390,  figs.  51). — A  handbook  of  sugar  chemistry  and  labo- 
ratory methods  designed  especially  for  the  use  of  sugarhouse  chemists. 

Polarimetric  estimation  of  sugars  in  honey,  J.  Fiehe  (Ztscltr.  Untersueli. 
KaJir.  II  GrniissmtL.  1 )  {1907),  A'o.  .'/,  pp.  299-30-'i). — ^A  polemical  discussion 
of  methods  with  si)ecial  reference  to  pure  and  adulterated  honey. 

The  detection  of  bleached  flours,  F.  .J.  Alway  and  K.  A.  Gortner  (Jour. 
Amer.  Chem.  Soc.,  29  (1907).  Xo.  10,  pp.  1503-1513) .—According  to  the  authors' 
Investigations,  "  a  bleached  flour  may  with  certainty  be  distinguished  from  an 
unbleached  flour,  and  the  kind  of  bleaching  agent  employed  may  be  identified 
as  nitrogen  peroxid  or  halogen.  The  amount  of  bleaching  ageut  that  has  been 
applied  to  a  flour  may  be  estimated  from  tbe  amount  of  certain  reaction  pro- 
ducts remaining  in  tbe  flour. 

"  With  the  Griess-Ilosvay  reagent  all  flours  bleached  by  means  of  nitrogen 
peroxid  give  a  pink  coloration,  while  unbleached  flours  give  no  coloration. 
Only  when  extreme  precautions  are  observed  is  the  test  reliable. 

"  Bleached  flours  lying  alongside  of  unbleached  flours  do  not  gi^'e  off  any 
substance  which  will  so  affect  the  latter  that  they  will  give  the  test  for  bleached 
flours.  Neither  nitrogen  peroxid  nor  nitrous  acid  is  present  in  bleached  flours, 
the  characteristic  reaction  being  produced  by  nitrites. 

"  The  amount  of  nitrites  in  bleacbed  flours  is  very  small,  the  average  being 
6.3  parts  per  million  for  all  the  samples  examined.  There  is  little  'difference 
in  the  amount  of  nitrites  produced  by  the  two  kinds  of  bleachers. 

'•  The  amount  of  nitrite  in  a  bleached  flour  is  approximately  proportional 
to  the  amount  of  nitrogen  peroxid  that  has  been  used.  The  average  amount  of 
the  bleaching  agent  used  by  25  Nebraska  mills  would  accordingly  be  approxi- 
mately 5  cc.  per  kilogram  of  flour." 

The  analysis  of  ice  cream,  C.  D.  Howard  (Jour.  Amer.  Chem.  Soc.,  29  (1907). 
No.  11,  pp.  1622-16i6). — The  author  gives  notes  regarding  the  methods  in  use 
iu  the  New  Hampshire  laboratory  of  hygiene  in  the  determination  of  fat, 
character  of  the  fatty  matter,  chemical  preservatives,  tillers,  and  "  mechanical 
preservatives  "  iu  the  analysis  of  ice  creaui. 

The  estimation  of  boric  acid  and  borates  in  food  stuffs  and  commercial 
products,  R.  J.  Manning  and  W.  R.  Lang  (Jour.  Soc.  Chem.  Indus.,  26  (1907), 
Xo.  I'l,  pp.  803,  SO-'i). — The  methods  described  for  determining  boric  acid  in 
milk  and  borates  in  methyl  alcohol  and  salt  depend  upon  distillation  and  pre- 
cipitation as  barium  borate  and  upon  distillation  and  titration.  An  additional 
titration  method  for  the  detection  of  boric  acid  in  milk  is  given  which  has  not 
yet  been  completely  worked  out. 

Salting  out  cocoa  fat  soaps  as  a  means  of  identifying  cocoa  fat,  R.  Cohn 
(Chem.  Ztg.,  31  (1907),  Xo.  70,  pi).  8-55-857 ) .—The  author's  results  were  favor- 
able to  the  use  of  this  method  for  the  detection  of  cocoa  fat.  In  his  opinion, 
the  salting  out  method  gives  satisfactory  results  for  detecting  the  presence  of 
capronic,  caprylic.  and  caprinic  acid  in  other  bodies  than  fats. 

The  influence  of  oxygen  and  of  nitrogen,  and  sunlight  and  darkness  on 
olive  oil  as  affecting  the  iodin  and  saponification  numbers  and  the  produc- 
tion of  rancidity,  L.  A.  Ryan  and  J.  Marshall  (Amer.  Jotir.  Pharm.,  79  (1907), 
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No.  7,  pp.  308-315). — From  the  experiments  reported  tlie  authors  conclude  that 
the  effect  of  oxygen  on  olive  oil  is  to  decrease  the  iodin  number  and  increase 
the  saponification  number.  It  also  has  a  marked  tendency  to  induce  rancidity 
and  diminishes  tlie  color  originally  possessed  by  the  oil.  Fnsterilized  oil 
exposed  to  diffused  sunlight  showed  a  higher  iodin  riumber  and  a  lower  saponifi- 
cation number  than  sterilized  oil  similarly  treated.  Sterilized  oil  kept  in  the 
dark  had  a  slightly  higher  iodin  number  and  a  slightly  lower  saponification 
number  than  similar  oil  exposed  to  diffused  sunlight. 

Nitrogen,  under  the  experimental  conditions,  did  not  aft'ect  the  iodin  number 
of  sterilized  or  unsterilized  oil,  though  it  increased  the  saponification  number 
of  sterilized  oil. 

The  determination  of  arsenic  and  other  solid  constituents  of  smelter 
smoke,  with  a  study  of  the  effects  of  high  stacks  and  large  condensing  flues, 
W.  I).  Harkins  and  K.  E.  Swain  {Jour.  Aiiicr.  Vhcm.  Soc,  29  (1007).  No.  7, 
pp.  970-098.  figs.  7;  abn.  in  Chrm.  ZentbL,  1907,  II,  No.  11,  pp.  936,  937). 

Chemical  novelties  for  1907,  C.  Poulenc  {Lcs  Noiireanfcs  Cliimi(jues  pour 
1907.  Paris,  1907,  pp.  XI+3'i7,  pi.  1,  figs.  196). — This  publication  contains  con- 
densed accounts,  with  illustrations,  of  new  laboratory  apparatus  and  new  meth- 
ods of  research  applied  to  science  and  industry,  among  which  are  some  of  inter- 
est in  agricultural  investigations.  For  example,  on  pages  279-311  is  given  the 
description  of  apparatus  employed  by  Bordas  and  Touplan  in  the  application  of 
their  method  for  a  rapid  and  complete  analysis  of  milk. 

METEOROLOGY— WATER. 

Report  of  the  meteorological  committee.  Great  Britain  (Rpt.  Met.  Com. 
[Gt.  Brit.],  1907,  pp.  150,  pis.  7,  fig.  /). — This  consists  as  u"Sual  of  administra- 
tive reports  regarding  organization  and  operations  (during  the  year  ended  March 
31,  1907)  in  marine  meteorology,  forecasts  and  storm  warnings,  climatology, 
publication,  and  miscellaneous  subjects,  with  app^dixes  relating  to  telegraphic 
reports  from  Iceland,  supply  of  information  to  the  public,  lists  of  captains  who 
sent  in  "  excellent  "  meteorological  logs  dtu'ing  the  year  and  of  logs  and  docu- 
ments received  from  ships,  distribution  of  instruments,  report  on  inspection  of 
meteorological  stations,  list  of  persons  and  institutions  from  whom  publications 
and  meteorological  data  have  been  received  and  to  whom  publications  are  sent, 
and  financial   statement. 

Among  the  papers  on  special  investigations  reported  as  completed  during  the 
year  are:  Temperatures  as  Indicated  by  Spirit  ^linimum  and  Mercury  Mini- 
mum Thermometers,  by  C.  Chree :  The  Observations  of  Atmospheric  Electricity, 
by  C.  T.  R.  Wilson ;  Temperatures  in  the  Screen  and  in  the  Open  Air,  and  Aspi- 
ration Psychrometer  Readings,  etc.,  by  W.  H.  Dines:  Wind  Measurements,  by 
R.  H.  Curtis;  An  Apparent  Periodicity  in  the  Yield  of  Wheat  in  Eastern  Eng- 
land, 1885-1905.  by  W.  N.  Shaw  (E.  S.  R.,  IS,  p.  713)  ;  and  The  Line  Squall  of 
February  8,  1906,  by  R.  G.  K.  Lempfert. 

An  important  development  in  forecast  methods  during  the  year  was  "  the  in- 
troduction of  the  consideration  of  frequency  of  occurrence  into  the  representa- 
tion of  the  weekly  results  [as]  necessitated  by  the  decision  to  give  in  the 
Weekly  Weather  Report  a  brief  verbal  representation  of  the  character  of  the 
weather  in  successive  weeks  that  might  be  useful  for  agricultural  purposes." 

It  was  found  that  the  simple  average  or  arithmetic  mean  would  not  serve  this 
purpose.  The  weekly  reports  for  the  years  1881  to  1905  were  therefore  examined 
with  reference  to  frequency  of  occurrence  of  accumulated  temperature  above  and 
below  42°,  rainfall,  and  sunshine,  grouping  the  data  so-  that  "  of  the  total  number 
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of  weekly  values  for  wk-U  eleiueiit  includetl  in  the  i)eri<)d  nieiitioned  above,  oue- 
third  are  claaracterized  as  moderate,  oue-tliird  fall  on  the  side  of  excess,  and  one- 
third  on  the  side  of  defect.  A  furthei'  subdivision  is  effected  by  i)refixing  the 
adverb  '  very  '  to  the  description  in  the  case  of  one-twelfth  of  the  values  reckoned 
from  either  extreme.  ... 

"  The  first  step  in  the  process  of  fixing  the  limits  consisted  in  the  determina- 
tion of  the  average  value  for  each  week  for  each  element  and  for  each  district. 
The  average  values,  found  by  taking  the  mean  in  the  usual  manuf?i*,  were  then 

smoothed  bv  Bloxam's  formula   —    "  ,  and  the  results  adopted  as  aver- 

4 

ages  '  for  the  time  of  the  year.'     Subsequently  the  frequency  distributions  of  the 

divergencies  from  these  smoothed  averages?  were  determined  for  each  element. 

From  these,  working  diagrams  were  prepared  for  each  district.  .  .  . 

"  The  classification  has  been  undertaken  with  the  object  of  summarizing  in  a 
convenient  form  the  meteorological  characteristics  of  a  long  period,  such  as  a 
season  or  a  year,  by  enumerating  the  number  of  weeks  of  each  kind  experienced 
within  it,  and  tables  are  given  in  each  issue  of  the  report  summarizing  the 
weather  of  the  current  season  and  of  the  past  four  seasons  on  these  lines.  By 
this  means  it  is  hoped  that  the  comparison  of  meteorological  results  with  other 
statistics  will  be  facilitated." 

The  afternoon  harvest  forecasts  were  continued  as  in  previous  years,  .S7  per 
cent  of  them  being  completely  or  partially  successful.  Of  the  regular  forecasts 
for  the  whole  of  the  British  Isles  S.5.5  per  cent  were  successful. 

Meteorological  report,  F.  Smith  (Wyoming  Sta.  Rpt.  1907,  pp.  J^J-UfS). — 
Summaries  are  given  of  observations  at  Laramie,  Wyo.,  on  pressure,  tempera- 
ture, precipitation,  humidity,  sunshine  and  cloudiness,  and  wind  movement  dur- 
ing 190G.  The  mean  annual  temperature  was  44.6°  F.,  and  the  total  precipita- 
tion 12.57  in.,  which  is  about  2I>  in.  larger  than  the  average  for  the  last  16 
years. 

Meteorology,  J.  H.  Hart  {Trinidad  Bot.  Dept.,  Bui.  Misc.  Inform.,  1907,  No. 
56,  pp.  31S-320;  Ann.  Rpt.  Supt.  Roy.  Bot.  Gardens  [Trinidad],  1906-7.  pp. 
19-2o). — Summaries  are  given  of  observations  at  St.  Clair,  Trinidad,  of  pres- 
sure, temperature,  and  rainfall  from  18S8  to  1906,  inclusive,  with  somewhat 
more  detailed  data  for  each  month  of  ]U06.  The  mean  annual  temperature  re- 
corded for  19  years  is  78.5°  F.,  the  annual  rainfall  66.4  in.,  and  the  mean  annual 
relative  humidity  79.  The  conditions  during  1906  agreed  closely  with  these 
normals. 

LMeteorological  records,  Fiji  Islands,  1875-1906]  (Leg.  Council  Fiji  Paper 
No.  13,  pp.  13-16). — Monthly  and  annual  means  of  temperature,  pressure,  rain- 
fall, and  humidity  are  given  for  the  period  1884  to  1906  at  Suva,  and  for  the 
period  1875  to  1885  at  Levuka  ;  also  detailed  observations  for  the  year  1906  at 
Suva,  and  mean  monthly  rainfall  for  the  same  year  at  a  number  of  different 
points  in  the  islands. 

On  the  meteorology  of  the  Nile  Valley,  H.  G.  Lyons  (Met.  Zlschr.  [Bruns- 
loirk]  2'i  (1907),  No.  5,  pp.  205-212). — This  article  is  based  on  a  report  by  the 
author  which  has  already  been  noted  (E.  S.  R.,  18,  p.  424). 

The  cold  spring  of  1907,  A.  J.  Henry  (Mo.  Weather  Rev.,  3.',  (1907),  No.  5, 
pp.  223-225). — The  weather  map  features  accompanying  the  cold  si)ring  of  1907 
are  reviewed  and  other  cold  seasons  of  previous  years  are  described.  The  con- 
clusion is  reached  that  "the  underlying  causes  of  the  recent  cold  weather  are 
probably  obscure  and  deep  seated,  I  but  J  that  the  chance  of  injury  to  the  staple 
crops  of  this  country  by  reason  of  a  backward  spring  is  rather  remote,  provided, 
of  course,  a  sufficient  amount  of  heat  is  supplied  iu  June.  .  .  .  Drought  and  heat 
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i'.re  iiiuch  more  likely  to  make  serious  inroads  on  the  crops  than  are  the  chilling 
blasts  of  April  and  May." 

Cyclonic  distribution  of  precipitation,  J.  A.  Tdden  (Proc.  Iowa  Acad.  Sci., 
IS  {1906),  PI).  223-225,  pi.  i).— From  the  results  obtained  by  a  method  de- 
scribed in  an  earlier  report  (E.  S,  R..  17,  ]).  nrsi )  the  following  conclusions  are 
drawn : 

"  (1)  Tliat  the  area  of  greatest  precipitation  is  not  the  same  for  different 
stations.  They  suggest  that  the  cyclonic  distribution  of  precipitation  bears  a 
definite  i*elation  to  climate,  and  varies  with  this. 

"  (2)  That  if  the  area  of  greatest  precipitation  is  to  the  southeast  of  the 
center  of  cyclones  in  the  Upper  Mississippi  Valley  (as  taken  for  granted 
hitherto  in  general  works  on  American  meteorology)  there  must  be  a  Aery 
marked  diurnal  shifting  of  this  area  concerning  which  nothing  is  as  yet  known ; 
for  to  make  up  for  the  deficiency  of  precipitation  in  this  part  of  the  composite 
cyclone  of  the  morning  hour  there  would  have  to  be  a  corresponding  excess 
during  some  other  part  of  the  day. 

"  (3)  That  in  either  case  the  variations  in  the  location  of  this  area  of  great- 
est precipitation,  be  they  local  or  diurnal,  are  quite  probably  of  sufficient  mag- 
nitude to  appreciably  affect  the  accuracy  of  weather  forecasts." 

The  influence  of  precipitation  on  the  yield  and  quality  of  crops,  W. 
SCHNEIDEWIND  KT  AL.  {Luiulic.  Jaktb.,  36  (1901),  'So.  .'/,  pp.  o7-'i-5Sl,  pi.  1). — 
Observations  during  the  period  189G  to  1906  on  the  influence  of  precipitation 
on  (1)  the  yield  of  crops  in  general,  {'!)  the  yield  of  individual  crops,  and  (3) 
the  quality  of  the  crops,  are  summarized  and  discussed. 

The  observations  show  that  in  dry  years  with  lower  yields  the  seed  crops 
were  richer  in  protein  and  the  root  croi)S  richer  in  carboh.tdrates  and  protein 
than  in  wet  years  and  thus  that  the  net  outcome  is  not  so  small  as  the  gross 
results  would  indicate.  High-l)red  resistant  .sugar  beets  showed  less  variation 
in  dry  and  wet  years  than  common  varieties.  The  high-protein  barley  grown 
in  dry  years  is  less  valuable  for  brewing  than  lower  protein  barley. 

Forests  and  rainfall  in  West  Prussia  and  Posen  and  the  influence  of  wind 
on  rain  and  snow  measurements,  J.  Schubert  {Ztschr.  Forst  u.  Jagdw.,  38 
{1906),  Xo.  11,  pi>.  7 28^7 3.3,  pgs.  ', ;  ahs.  in  Hcicncc,  n.  set:,  26  {1907),  No.  668, 
p.  518). — A  critical  studj'. 

Man's  influence  on  climate,  T.  R.  Sim  (Natal  Agr.  Jour,  and  Min.  Rec, 
10  (7.907),  yo.  7,  PI).  7 17-72 'i). — This  article  discusses  local  influence  on  climate 
due  to  building  of  structures  of  various  kinds,  drainage,  and  the  smoke  and 
fumes  of  manufacturing  establishments,  but  more  particularly  the  wider  influ- 
ence exerted  by  the  maintenance  or  destruction  of  vegetation  on  the  surface  of 
the  earth. 

Protection  of  buildings  from  lightning,  A.  R.  Sawyer  and  L.  J.  Smith 
(Michigan  Sta.  Bill.  2.'i9,  pp.  17-35.  fig>i.  5). — This  bulletin  gives  rules  for  the 
erection  of  lightning  conductors,  as  issued  by  the  Lightning  Rod  Conference  in 
1882,  with  observations  thereon  by  the  Lightning  Research  Committee,  1905, 
and  describes  the  system  of  lightning  i)rotec-tion  used  on  the  college  barns, 
with  details  of  its  construction. 

River  discharge,  J.  C  Hoyt  and  N.  C.  Grover  (New  York  and  London,  1907, 
pp.  VIII -\- 136,  pis.  7,  figs.  2Jf). — This  book  attempts  to  bring  together  from  all 
available  sources  information  in  regard  to  the  best  practice,  in  suitable  form 
for  the  use  of  students  and  engineers.  "  Much  new  matter  is  also  presented, 
especiallj'  the  descriptions  of  the  conditions  necessary  for  good  gaging  stations 
at  which  mejisurements  of  discharge  may  be  made  either  by  weir,  current 
meters,  floats,  or  slope;  the  routine  of  the  selection,  establishment,  and  main- 
tenance of  gaging  stations ;  the  details  of  the  field  work  of  discharge  measure- 
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meuts,  aud  tbe  office  methods  of  computing  the  regimeu  of  flow."  The  work 
is  based  maiuly  ou  the  hydrologic  iuvestigatious  of  the  U.  S.  Geological  Survey. 

On  the  regim^e  of  the  streams  of  the  dry  region  of  Northern  Brazil,  O.  A. 
Derby  {Bol.  Dir.  Agr.  BahUi,  9  {1901),  No.  .{,  pp.  .W-'z-S'/.t).— Measurements  of 
stream  flow  for  a  series  of  years  are  recorded. 

The  drought  antidote  for  the  northwest,  or  the  utilization  of  the  artesian 
resources  of  New  South  Wales,  P.  Allan  {[Si/dney,  1906],  pp.  95,  pis.  8,  figs. 
36,  dgms.  3,  maps  .'/). — This  publication  discusses  in  some  detail  the  conditions 
necessary  for  the  occurrence  of  artesian  water,  and  the  location,  extent,  and 
character  of  the  artesian  basin  in  Australia,  and  more  particularly  in  New 
South  Wales,  and  gives  data  regarding  the  wells  bored  under  the  provisions 
of  various  legislative  enactments.  The  machinery  aud  methods  used  in  drilling 
artesian  wells  aud  the  methods  of  utilizing  the  water  are  described. 

Of  the  412  artesian  wells  recorded  the  130  bored  by  the  government  are 
capable  of  irrigating  with  present  works  over  2,000,000  acres  of  land.  "  When 
it  is  remembered  that,  in  addition  to  the  2,027,534  acres  referred  to,  there  are 
280  private  bores  watering  large  tracts  of  country,  besides  public  watering-place 
bores,  the  immense  value  of  the  artesian  supply  can  be  readily  grasped,  more 
especially  as  without  an  efficiently  distributed  water  supply,  a  great  portion  of 
this  arid,  or  semiarid,  portion  of  the  State  could  not  be  profitably  occupied." 

The  water  of  the  Oder  Valley,  Luedecke  (Das  Wasser  des  Odertales  und  die 
Wasscrkalaiiiitdt  der  Stadt  Brcslau.  Leipsic,  1901,  pp.  36,  figs.  //). — Chemical 
studies  of  the  quality  of  the  water  of  the  Oder  River  at  different  periods  and 
stages  and  of  the  ground  water  and  springs  of  the  valley  are  reported,  as  well 
as  an  examination  of  the  sources  of  contamination  and  means  of  removal. 

Clean  water  and  how  to  get  it,  A.  Hazen  {New  York  and  London,  1901,  pp. 
VI -r lis  pis.  l-'t). — "This  little  volume  deals  with  the  means  now  used  by 
American  cities  to  secure  clean  water,  and  with  the  application  of  these  means 
to  new  problems.  Some  closely  allied  subjects  are  also  touched  upon,  including 
some  matters  of  general  policy,  pressure,  aud  fire  service,  the  sale  of  water, 
and  the  financial  management  of  waterworks." 

Different  chapters  treat  of  impounding  reservoir  supplies,  water  supplies  from 
small  lakes,  the  Great  Lakes,  and  rivers,  ground-water  supplies,  the  action  of 
water  on  iron  pipes  and  the  efl'ect  thereof  on  the  quality  of  the  water,  develop- 
ment of  water  purification  in  America,  aud  the  nature  of  the  methods  of  puri- 
fying water. 

The  disinfection  of  sewage  effluents  for  the  protection  of  public  water 
supplies,  K.  F.  Kellerman,  R.  W.  Pratt,  and  A.  E.  Kimberly  ( V.  aS'.  Dept.  Agr., 
Bur.  Plant  Indus.  Bui.  115,  pp.  41). — This  bulletin  reports  experiments  made 
in  cooperation  with  the  Ohio  State  Boai'd  of  Health  with  the  copper  sulphato 
treatment  of  sewage  effluents  at  St.  Mary's  of  the  Springs,  Westerville,  the  Boys' 
Industrial  School,  Lancaster,  and  Marion,  Ohio,  and  with  the  chlorin  treatment 
at  the  Boys'  Industrial  School,  and  at  Marion. 

The  importance  of  the  destruction  of  pathogenic  bacteria  in  sewage  effluents, 
especially  when  the  sewage  is  discharged  in  the  vicinity  of  shellfish  l)eds  or 
when  town  and  city  water  supplies  are  menaced  with  contamination,  is 
discussed. 

The  results  reported  show  that — 

"  Both  calcium  hypochlorite  and  copper  sulphate  have  high  germicidal  values 
when  acting  upon  partially  pui'ified  sewage.  Calcium  hypochlorite  is  much 
more  rapid  in  its  action,  is  more  nearly  able  to  bring  about  complete  disinfec- 
tion at  a  lower  cost,  aud  is  less  influenced  by  temperature  and  by  the  presence 
of  carbonates.  It  is  liable  to  deteriox'ation  upon  standing  and  is  more  disagree- 
able and  less  convenient  to  handle  than  copper  sulphate. 
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"  The  quantity  of  chlorin  immediately  absorbed  can  not  be  estimated  from 
the  determination  of  the  oxygen-consumed  factor  of  the  sewage  effluent. 

"  The  cost  per  annum  for  each  1,000  gals,  of  sewage  treated  under  the  vary- 
ing conditions  experimented  with  is  estimated  as  follows : 

"St.  Mary's  of  the  Springs,  Ohio  (average  daily  flow  12,000  gals.),  crude 
sewage,  copper  sulphate,  $18.55. 

"  Westerville,  Ohio  (average  daily  flow  41,000  gals.)  eflluent  from  contact 
filter,  copper  sulphate,  $11,77. 

"Boys'  Industrial  School,  Lancaster,  Ohio  (average  daily  flow  100.000  gals.), 
sand  filter  effluent,  copper  sulphate,  $6.93 ;  chlorin,  $5.78. 

"Marion,  Ohio  (average  daily  flow  600,000  gals.),  sand  filter  effluent,  cop])er 
sulphate,  $4.86;  chlorin,  $2.43;  contact  filter  effluent,  chlorin,  $2.73;  septic 
tank  effluent,  chlorin,  $8.83.  In  case  the  effluent  from  the  septic  tank  contains 
much  suspended  matter  a  heavier  application  of  chlorin  is  necessary. 

"  These  figures  probably  approximate  the  cost  for  treatment  in  any  city  whose 
sewage  is  not  mai-kedly  influenced  by  industrial  wastes.     In  the  small  plants . 
here  discussed  depreciation  has  not  been  included  in  the  cost  data ;  it  is,  of 
course,  a  factor  which  must  not  be  overlooked  for  operating  costs  on  a  larger 
scale." 

On  the  m.echanisni  of  biological  purification  by  means  of  bacterial  contact 
and  percolating'  beds,  A.  Cai.mkttk  {Ncv.  Hug.  ct  Pol.  l^anit..  2!)  (1907),  Xo.  6, 
pp.  498-508). — This  subject  is  briefly  discussed  and  the  general  conclusion  is 
drawn  that  contact  and  pei'colating  beds  furnish  a  simple.  pi*actical,  and  eco- 
nomical method  of  purification  which  meets  all  legitimate  requirements  of 
hygienists  and  safeguards  the  public  health. 

SOILS— FERTILIZERS. 

Origin  and  classification  of  cultivated  soils,  V.  A.  Fernandez  (Heraldo 
Agr.,  7  (1907),  Nos.  G,  pp.  5,  6;  7,  pp.  //-6').— The  usual  classification  based 
upon  the  relative  proportions  of  sand,  clay,  lime,  and  humus  is  described,  and 
the  pro])erties  of  soils  containing  varying  proportions  of  these  constituents  arc 
discussed. 

Bibliography  of  the  geology  of  Connecticut,  H,  E.  Gregory  (Conn.  State 
Geol.  and  Nat.  Hist.  Survey  Bui.  8,  pp.  123). — A  number  of  references  to  liter- 
ature relating  to  soils  of  the  State  are  included  in  this  bibliography. 

Notes  on  the  geology  of  the  Winnfield  sheet,  G.  D.  Harris  (Geol.  Survey 
La.  Bui.  5,  pp.  36,  pis.  9,  figs.  6). — This  is  an  account  of  a  topographic  and  geo- 
logical survey  made  under  the  direction  of  the  Louisiana  Experiment  Stations 
of  the  Winn  Parish,  which  is  typical  of  a  greater  part  of  the  hill  land  of 
northern  Louisiana.  Information  relating  to  economic  products  (water,  salt, 
gas,  limestone,  and  building  stone)  is  also  given. 

Maryland  Geological  Survey,  Calvert  County  (Baltimore,  1907,  pp.  227,  pis. 
Ui,  figs.  11,  maps  3). — This  is  a  report  on  the  geological  character,  climate, 
hydrography,  and  resources  of  this  area  accompanied  by  toi)ographic,  geologic, 
and  agricultural  soil  maps. 

Maryland  Geological  Survey,  St.  Marys  County  (Baltimore,  1907,  pp.  209. 
pis.  16.  figs,  12,  maps  3;  rev.  in  Amer.  Jour.  Sci.,  J),  ser.,  24  (1907),  No.  IJ/O, 
p.  181). — This  report  deals  with  studies  of  physiography,  geology,  economic 
resources,  soils,  climate,  hydrography,  magnetic  declination,  and  forests  ot 
this  area. 

Composition  of  soils  from  various  parts  of  the  eastern  counties,  England, 
T.    H.   MiDDLETON    (Cambridge    Univ.,    Dept.   Agr.,  Guide   to   Hxpts.,   1907.   pp. 
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13-19). — Mechanical  and  chemical  analyses  are  given  of  soils  froin  the  Cam- 
bridge University  farm,  the  Isle  of  Ely,  and  from  varions  parts  of  Cambridge- 
shire, 

A  description  of  the  soil-geology  of  Ireland,  based  upon  geological  survey 
maps  and  records,  with  notes  on  climate,  J.  \l.  Kilkoio  (DiiJ>Ii)i:  Dcpt.  Agr. 
and  Tech.  Instr.  Ireland,  1907,  pp.  300,  pi.  I,  flan.  7'.'/.  mai)  I ;  ah.s.  in  Nature 
[London],  77  {1901),  No.  198 ',,  p.  //).— This  treatise  is  based  upon  tlie  worlv  of 
the  Geological  Survey  of  Ireland  begun  in  1857  and  completed  in  3900,  of  which 
an  important  feature  in  the  earlier  stages  was  an  examination  of  soils  and 
subsoils. 

The  first  section  of  the  work  gives  general  information  regarding  the  origin, 
formation,  nature,  and  functions  of  soils  and  soil  constituents,  roclis  and  their 
lithological  characters,  and  superficial  deposits.  Section  two  deals  with  geo- 
logical formations  from  an  agricultural  point  of  view.  Section  three  discusses 
the  drifts  of  Ireland  and  their  relation  to  the  soils  of  the  four  provinces.  The 
fourth  section  discusses  the  climate  of  Ireland  in  its  agricultural  relations. 

Studies  on  Swedish  soils,  M.  Weibull  {Jour.  Landw.,  55  {1907),  No.  3,  pp. 
215-231,  pis.  2;  abs.  in  Chem.  Zentbl.,  1907,  IT,  No.  9,  p.  72-);  Joiir.  Chem.  8oc. 
\London],92  {1907),  No.  53S,  II,  p.  6^9). — Chemical  and  mechanical  analyses 
of  i;>5  soils  as  well  as  field  tests  of  the  potash  and  phosphoric  acid  requirements 
of  the  soils  are  reported. 

It  was  found  that  the  determination  of  alumina  soluble  in  concentrated  sul- 
phuric acid  is  an  especially  suitable  method  for  classifying  Swedish  moraine 
soils.  For  this  puri>ose  10  gm.  of  soil  is  moistened  with  a  very  small  amount 
of  water  and  boiled  for  4  hours,  after  foaming  has  ceased,  with  SO  cc.  of  con- 
centrated sulphuric  acid,  a  small  amount  of  copiier  oxid  (CuO)  and  5  gm.  of 
potassium  sulphate. 

Determination  of  phosphoric  acid  soluble  in  18  per  cent  hydrochloric  acid 
gave  information  as  to  the  phosphoric  acid  requirements  only  in  case  of  soils 
containing  very  small  amounts  of  phosphoric  acid  or  those  planted  to  hoed  ci'ops. 

The  i)otash  requirements  of  the  soils  could  generally  be  judged  by  the  com- 
bined determinations  of  potash  soluble  in  warm  strong  hydrochloric  acid  and 
of  alumina  soluble  in  concentrated  sulphuric  acid.  Such  determinations  are 
of  special  imi^ortance  because  the  Swedish  soils  are  generally  clayey  and  of 
medium  potash  content. 

Composition  of  Egyptian  soils;  analyses  of  soils  and  silts  of  the  Nile, 
H.  Pellet  and  R.  Roche  {Bui.  Assoc.  Chim.  Sucr.  et  Distill.,  24  {1907),  No.  12, 
pp.  1691-1698;  Intcrnat.  Sugar  Jour.,  9  {1907),  No.  105,  pp.  i,J,2-'i50 ;  Eal.  Inst. 
Egyptien,  5.  ser.,  1  {1907),  No.  1,  pp.  93-99). — A  compilation  is  given  of  physi- 
cal and  chemical  analyses  of  Egyirtiau  soils,  mainly  of  the  Nag-Ham:uli  region, 
by  the  authors  and  by  other  investigators. 

The  results  show  that  the  soils  of  this  region  are  quite  uniform  in  general 
composition,  containing  from  5  to  7  per  cent  of  lime,  20  to  65  per  cent  of  sand,  20 
to  60  per  cent  of  clay,  and  0.8  to  1.3  per  cent  of  humus.  The  soils  are  as  a  rule 
very  compact. 

.  In  the  analyses  reported  by  the  authors  the  jihosphoric  acid  varied  from  0.14 
to  0.23  per  cent,  with  an  average  of  0.18  per  cent ;  the  potash  from  0.16  to  0..S7 
l)er  cent,  with  an  average  of  0.23  per  cent;  the  organic  nitrogen  from  0.04  to 
0.14  per  cent,  with  an  average  of  0.07  per  cent ;  and  the  nitric  nitrogen  from  0 
to  0.04  per  cent,  with  an  average  of  0.004  per  cent.  The  soils  showed  an  un- 
usually high  percentage  (1  to  3  per  cent)  of  magnesia.  The  water-soluble  ma- 
terial varied  from  0.04  to  0.12  per  cent. 

Analyses  of  the  Nile  silt  showed  this  materia!  to  be  of  practically  the  same 
compositiou  as  the  soils  of  the  valley. 
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Studies  on  the  soils  from  the  northern  portion  of  the  Great  Plains  region. 
The  distribution  of  carbonates  on  the  second  steppe,  F.  .7.  Alway  ami  U.  K. 
McDoLE  (Amer.  Chem.  Jour.,  31  {1901),  No.  S.  pij.  21o-2S3). — Previous  soil 
studies  by  the  same  autbors  have  already  been  noted  (E.  S.  R.,  IS,  p.  615).  The 
present  contribution  reports  determinations  of  carbon  dioxid  and  liygr()Scoi)ic 
coefficients  of  72  samples  of  soils  from  the  region  named. 

The  results  show  that  all  soils  from  the  second  steppe  are  well  provided  with 
carbonates,  the  subsoils  containing  more  than  the  corresponding  surface  soils 
and  subsoils  of  bowlder  clay  being  much  richer  than  those  composed  of  clay  of 
lacustral  origin.  The  carbonates  are  found  chiefly  in  the  soil  grains  of  inter- 
mediate size,  namely,  the  silts.  A  high  percentage  of  carbonates  was  with 
marked  regularity  associated  with  a  low  hygroscopic  coefficient. 

The  so-called  alkali  spots  of  the  younger  drift  sheets,  O.  W.  Willcox 
(Jour.  OeoL,  13  {1903),  No.  3,  pp.  259-263;  ahs.  in  Chcm.  Zcnthl,  1901,  I,  No. 
2Ii,  p.  1102). — The  occurrence  of  unproductive  alkali  spots  in  soils  in  various 
parts  of  Iowa,  Wisconsin,  Illinois,  and  Indiana  is  noted.  The  white  efflores- 
cence on  these  spots  consists  mainly  of  cai'bonate  and  sulphate  of  magnesium 
and  calcium  and  a  little  sodium  chlorid.  The  magnesium  sulphate  is  consid- 
ered to  be  the  iujurious  constituent. 

The  salt  content  of  polders  flooded  with  sea  water  March  12,  1906,  D.  J. 
HissiNK  (Het  Zoutgchaltc  ran  de  op  12  Alaart  1906  oudcrgclooprn  Zccincschr 
Polders.  The  Hague,  1901,  pp.  29). — Studies  of  the  amount  and  distribution 
of  salts  added  to  the  soil  by  the  sea  water  and  their  influence  upon  the  original 
constituents  of  the  soil,  and  the  eflrect  of  drainage  and  application  of  lime,  etc., 
in  the  reclamation  of  these  salted  lands,  are  reported. 

Reference  of  soils  to  fruit  requirements,  C.  E.  Bradley  (Better  Fruit,  2 
(1901),  No.  1,  pp.  9.  10). — The  origin,  general  character,  and  average  composi- 
tion of  the  soils  of  Oregon,  as  shown  by  studies  made  by  the  experiment  station, 
are  briefly  discussed,  as  well  as  the  draft  of  difl:erent  kinds  of  fruits  on  the 
fertilizing  constituents  of  the   soil. 

It  is  shown  that  fruit  trees  are  quite  heavy  feeders  and  that  they  use  espe- 
cially large  amounts  of  potash.  "An  examination  of  some  old  orchard  soils 
of  our  State,  recently  made  by  the  experiment  station,  fails  to  show,  however, 
any  marked  depletion  of  potash  in  the  soil,  a  significant  fact  as  regards  its 
lasting  qualities.  It  is  true,  however,  that  in  general  trees  feed  deep  and  conse- 
quently have  a  greater  available  supply  than  a  shallow  feeding  crop."' 

Wire-basket  method  of  testing  soils,  R.  C.  Aston  (New  Zeal.  Dept.  Agr.. 
Chem.  Dir.  Bui.  2.  pp.  11,  pis.  10). — A  description  of  this  method  reprinted  from 
Circular  IS  of  the  Bureau  of  Soils  of  this  Department  (E.  S.  R.,  IS,  p.  12)  is 
given,  with  an  account  of  tests  of  the  method  on  two  New  Zealand  soils  of 
widely  differing  character.  Generalizations  are  reserved  until  the  results  have 
been  checked  by  field  experiments. 

Pot  experiments  with  fertilizers,  B.  C.  Aston  (Rpt.  Bicn.  Conf.  Agr.  and 
Past.  Assoes.  New  Zeal,  1  (1901),  pp.  35-38). — Field  experiments  with  turnips 
are  reported,  the  results  confirming  in  general  those  obtained  in  experiments 
with  the  wire-basket  method  of  the  Bureau  of  Soils  noted  above. 

Soil  fertility  (Bol.  Min.  Fomento  [Peru],  5  (1901),  No.  S,  pp.  32-19).— A 
Spanish  translation  of  Farmers'  Bulletin  257  of  this  Department  (E.  S.  R.,  IS, 
p.  119). 

Changes  in  the  chemical  composition  and  productiveness  of  peat  soils 
under  fertilization,  B.  Sjollema  (Chem.  WeekhL,  .',  (1901),  pp.  365-369;  abs. 
in  Chem.  Zentbl.,  1901,  II,  No.  5,  p.  l/2-'i). — Studies  of  moor  soils  near  Groningen 
on  which  the  oat  crop  sickened  and  in  some  cases  died  are  i-eported. 

q'he  sick  soils  were  found  to  be  alkaliTie,  while  the  healthy  soils  were  de- 
cidedly acid.     The   sick   soils  absorbed   more  soda   and  contained  more   lime 
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soluble  in  carbonated  water  than  the  healthy  soils.  The  sick  soils  were  made 
healthy  by  adding  small  amounts  of  manganese  or  ammonium  sulphates.  The 
humus  of  the  sick  soils  was  less  soluble  in  ammonia  than  that  of  the  healthy 
soils,  and  its  autoxidatiou  was  promoted  by  the  alkaline  reaction  of  the  soil. 
Aut oxidation  may  have  exerted  an  injurious  effect  by  (1)  causing  a  deficiency 
of  oxygen  in  the  soil  atmosphere,  (2)  production  of  poisonous  reduction  pro- 
ducts, or  (3)  formation  of  H2O2  and  other  peroxids.  The  beneficial  effect  of 
manganese  sulrihate  is  ascribed  to   its  action   in  decomposing  these  peroxids. 

The  applicability  to  India  of  the  Italian  method  of  utilizing  silt,  E.  C. 
Buck  (Jour.  »s'oc.  Arts,  53  (1907),  A'o.  28ft5,  pp.  7Jy/-7.JJ).— The  Italian  methods 
of  warping  and  distributing  muddy  irrigation  water  so  that  the  silt  will  be 
deposited  and  enrich  the  soil  are  fully  described  and  their  applicability  to 
conditions  in  India  are  discussed.  Cases  of  successful  reclamation  of  rough 
gullied  land  in  India  by  means  of  dams,  terraces,  and  drains,  which  check  the 
flow  of  the  irrigation  water  and  allow  the  silt  to  be  deposited,  are  cited. 

The  hygroscopic  water  of  the  soil  and  the  underground  dew,  A.  B.  Speran- 
SKi  and  T.  N.  Krasheninnikov  (ZJiur.  Opuitn.  Agron.  [Rus^.  Jour.  Expt. 
Lanclw.],  8  (1907),  No.  3,  pp.  281-335) .—The  authors  report  the  results  of  ex- 
periments which  showed  that  when  the  surfaces  of  soils  containing  33  and  23 
per  cent  of  moisture  were  heated  more  than  30  per  cent  of  the  water  lost  by 
the  upper  layer  of  the  soil  passed  as  vapor  into  the  lower  layers  and  was  there 
condensed.  It  was  found  that  soils  whose  surfaces  were  periodically  heated 
lost  less  water  into  the  air  than  those  not  so  heated.  The  greater  the  amplitude 
of  the  temperature  variations  the  more  favorable  the  conditions  for  the  forma- 
tion of  underground  dew. 

The  upper  dried-out  layer  of  soil  apparently  protected  the  lower  layer  from 
loss  of  moisture,  and  when  heated  a  part  of  the  water  of  the  upper  layer  passed 
into  the  air  and  part  into  the  lower  layers  of  the  soil.  On  cooling,  the  upper 
soil  layer  absorbed  moisture  both  from  the  subsoil  and  from  the  air. 

In  the  larger  number  of  the  experiments  reported,  the  warming  of  the  sur- 
face of  a  soil  of  low-water  content  increased  the  transpiration  from  plants  but 
decreased  evaporation  from  the  surface  of  the  soil.  Thus,  while  the  water  was 
in  large  part  driven  to  the  subsoil  by  heating  the  surface  of  the  soil,  it  was 
still  available  to  plants,  and  the  limited  supply  of  soil  moisture  was  better 
utilized  than  when  the  surface  was  not  alternately  heated  and  cooled. 

The  results  of  these  experiments  indicate  an  explanation  of  the  deep  rooting 
and  the  drought  resistance  of  plants  on  arid  soils. 

Observations  and  calculations  are  given  to  show  the  amount  of  water  which 
will  thus  pass  between  the  different  soil  layers  under  varying  temperature  and 
moisture  in  order  to  maintain  the  equilibrium  of  vapor  pressure  throughout  the 
soil. 

Observations  on  temperature  variations  in  soil,  Grohmann  {Fiihliiig's 
Lanihr.  Ztg.,  56  (1907),  Xo.  8,  pp.  273-281.)— The  heat  capacity  of  various  min- 
eral constituents  of  soils  is  discussetl  and  studies  of  the  temperature  condi- 
tions at  different  depths  (0.1  to  0.5  meter)  in  various  typical  soils,  as  well  as 
in  air  and  water  subjected  to  heat  rays  of  2  ton-calories  for  1,  4,  and  9  hours, 
are  recorded. 

It  is  shown  that  the  heat  relations  of  soils  are  dependent  upon  their  proper- 
ties and  moisture  conditions,  and  the  conclusion  is  reached  that  the  temperature 
vaTiations  may  be  calculated  when  the  amount  of  sunshine  is  known. 

A  review  of  investigations  in  soil  bacteriology,  E.  B.  Voouhees  and  J.  G. 
LiPMAN  {(I.  tS'.  Dipt.  Atir.,  Office  E.rpt.  Stas.  Bill.  19.'/.  pp.  108). — This  review 
attempts  to  summarize  the  more  important  results  of  investigations  on  this  sub- 
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ject  reported  np  to  the  end  of  190G.  The  review  has  been  prepared  with  the 
hope  that  it  "may  serve  to  call  attention  to  the  progress  already  made,  to  indi- 
cate the  possibilities  of  the  subject  and  to  stimulate  further  and  broader  inquiry 
in  this  important  held  in  this  country."  The  subject  is  discussed  under  the  fol- 
lowing heads:  ^Methods,  bacterial  decomposition  of  nonnitrogenous  organic 
substance,  transformation  of  mineral  constituents  of  soil,  chemical  phases  of 
decay  and  putrefaction,  ammoniflcation,  oxidation  processes  in  the  soil,  nitrifi- 
cation, deoxidation  processes  in  the  soil,  denitrification.  bacterial  synthesis  of 
nitrogenous  compounds,  nitrogen  fixation  (nonsymbiotic  and  symbiotic  fixation 
and  soil  inoculation),  and  unsolved  jiroblems. 

Studies  on  the  bacterial  content  of  air  and  soils  of  the  Antarctic  region, 
E.  Ekelof  (Ztsclu:  Hug.  u.  Infcktiomkrank.,  56  (1907),  No.  3,  pp.  S.'iJi-SlO,  dijin. 
1). — Observations  made  during  the  Swedish  South  Polar  Expedition  of  1901- 
1904  are  reported,  showing  a  rather  large  and  varied  bacterial  flora  in  the  upper 
layers  of  tlie  soil  during  the  warmer  months  of  the  year  but  a  very  limited 
bacterial  content,  in  the  air  of  the  Antarctic  regions. 

Experiments  on  the  formation  of  nitric  acid  in  soils,  E.  Murmann  {Osterr. 
Chcm.  Ztg.,  10  (1901),  Xo.  IS,  p.  181:  abs.  in  Chcin.  ZentbL,  1907,  II,  No.  8,  p. 
62.'f). — Experiments  on  a  small  scale  are  reported  in  which  soil  from  which 
lime  had  been  extracted  by  treatment  with  hot  hydrochloric  acid  was  mixed 
with  varying  amounts  of  calcium  carbonate  (0.1  to  2  per  cent)  and  the  amount 
of  nitrates  formed  in  15  days  at  12  to  16°  C.  determined.  The  residts  show  that 
the  addition  of  0.1  per  cent  of  calcium  carbonate  very  greatly  increased  the 
nitrate  formation  in  the  soil.  The  addition  of  as  much  as  2  per  cent  of  cal- 
cium carbonate,  however,  resulted  in  a  slight  decrease  in  the  rate  of  nitrate 
formation.  % 

The  fixation  of  nitrogen  by  the  nodule  former,  K,  (iREic-SMixH  (Jour.  Soc. 
Vhc))i.  Indus.,  26  (1907),  No.  7,  pp.  SOJi-306 ;  ahti.  in  Jour.  Client,  tifjf.  [London], 
92  (1907).  No.  536.  II,  p.  1/98). — Studies  of  various  tubercle  bacteria  and  nitro- 
gen-fixing bacteria  under  different  conditions  are  rei»orted. 

Nitrogen-fixing  bacteria  were  found  not  only  in  the  root  tubercles  but  in  the 
stems  of  plants.  The  organisms  found  in  the  tubercle  produced  a  nitrogenous 
slime  which  was  assimilated  by  the  plant  on  which  the  tubercles  occurred. 
Those  living  in  the  more  acid  stem,  however,  did  not  produce  this  nitrogenous 
slime.  When  transferred  to  artificial  media  the  tubercle  organisms  exhibit  dif- 
ferences in  their  slime- forming  cai)acities.  "  Some  do  not  produce  it  upon  any 
kind  of  artificial  medium,  others  do  not  do  so  immediately,  but  may  be  induced 
to  form  it  by  repeated  and  rapid  transference  ujiou  suitable  pabula.  The 
majority  form  more  or  less  slime  upon  all  kinds  of  saccharin  media,  but  a  few, 
while  producing  it  upon  artificial  media  with  a  plant  basis  (e.  g.,  saccharose 
bean-agar),  refuse  to  do  so  upon  an  entirely  synthetic  medium."  The  author  is 
of  the  opinion  that  the  formation  of  root  tubercles  need  not  be  considered  a 
i-esult  of  irritating  parasitic  action  but  rather  as  a  consequence  of  the  produc- 
tion of  nutrients  at  that  place  resulting  in  better  nourishment  and  growth  of 
the  cells  than  in  other  parts  of  the  roots.  It  was  found  that  dextrose,  levulo.se, 
saccharose,  maltose,  and  mannite  furnished  a  good  source  of  carbon  for  the 
organisms,  but  that  lactose  was  a  very  poor  nutrient.  It  is  therefore  believed 
that  the  use  of  whey  as  the  basis  for  the  preparation  of  a  medium  for  cultures 
of  such  organisms  would  lead  to  disappointment,  thus  explaining  the  nnsatis- 
factory  results  which  have  been  obtained  with  commercial  cultures  prepared 
by  the  whey-gelatin  method  employed  by  European  firms. 

The  organisms  from  the  nodules  of  peas  at  different  times  were  ajiparently 
identical  but  in  case  of  blue  lupines  were  very  variable. 
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The  best  temperature  for  tlie  production  of  slime  appears  to  be  22°  C,  althougli 
an  organism  obtained  from  Robinia  was  exceptional  in  requiring  a  temperature 
of  26°  C.  for  most  efficient  action.  The  organisms  produce  the  most  slime  on 
media  in  which  the  nitrogenous  and  slime  matter  approximated  that  found  in 
soil  water,  or  that  which  would  for  example  be  represented  by  0.06  per  cent  of 
asparagin  and  0.1  to  0.2  per  cent  of  alkaline  phosphate.  Mixed  cultures  of 
slime-producing  organisms  are  suggested  for  general  use. 

On  the  biology  of  nitrogen-fixing  micro-organisms,  Severin  and  Helene 
Krzemieniewski  (Ans.  Akad.  Wiss.  Krakati,  1906,  pp.  560-577;  abs.  in  Chcm. 
Zenthh,  1907,  I,  No.  2.'f,  pp.  1701,  1702).— A  study  of  the  bacterial  flora  and 
activities  in  soil  which  has  been  used  in  fertilizer  experiments  for  11  years  is 
reported. 

Azotobacter  was  much  more  numerous  in  limed  soil  than  in  unlimed  and  the 
fixation  of  free  nitrogen  was  much  more  active  in  cultures  inoculated  with  the 
limed  soil,  regardless  of  whether  the  inoculating  soil  had  been  fertilized  with 
nitrogen  or  not.  The  cultures  inoculated  with  limed  soil  showed  a  nitrogen 
fixation  in  10  days  of  16.75  and  18.39  mg.,  and  those  inoculated  with  unlimed 
soil  of  6.S3  and  7.47  mg.  The  nitrogen  content  was  in  general  always  greater 
in  the  limed  soil  than  in  the  unlimed. 

In  pure  cultures  of  Azotobacter  cliroococcuni  the  fixation  of  nitrogen  by  this 
organism  was  quite  small  and  there  was  no  production  of  hydrogen  or  other 
combustible  gases.  The  amount  of  oxygen  consumed  in  crude  as  well  as  pure 
cultures  agreed  almost  exactly  with  the  carbon  dioxid  produced. 

The  organisms  which  produce  the  root  tubercles  of  leguminous  plants, 
G.  de  Rossi  (Centbl.  Bakt.  [etc.],  2.  Abt..  18  (1907),  Nos.  10-12,  pp.  289SlJf: 
16-18,  pp.  Ji81-489,  pis.  2). — Investigations  relating  to  the  fixation  of  atmos- 
pheric nitrogen  by  leguminous  plants  are  reviewed  and  a  bibliography  of  165 
references  is  given;  the  general  nature  of  the  micro-organisms  heretofore 
obtained  from  leguminous  root  tubercles,  more  especially  Paeudomonas  rudi- 
cicola,  and  the  artificial  production  of  root  tubercles  are  described ;  the  need  of 
further  investigation  is  explained ;  the  author's  experimental  technique  is 
described;  and  studies  of  the  tubercle  contents  and  capacity  of  the  tubercle 
organisms  of  Vicia  faba  are  reported. 

The  author  questions  whether  previous  investigations  have  isolated  a  specific 
organism  producing  root  tubercles  and  shows  that  organisms  which  produce 
tubercles  and  those  which  do  not  produce  tubercles  may  be  derived  from  tuber- 
cles f)f  leguminous  plants.  He  describes  and  explains  the  method  of  isolation 
and  identification  of  a  specific  organism  derived  from  root  tubercles  of  V.  faba 
which  produces  root  tubercles  and  which  he  claims  is  morphologically,  biologic- 
ally, and  culturally  widely  different  from  Bacillus  radicicola,  Beijerinck. 

The  author  explains  how  the  characteristic  Y-form  bacteroids  of  V.  faba 
undergo  a  kind  of  vacuolation  in  the  process  of  their  development,  and  shows 
that  this  change  has  an  important  bearing  on  the  activities  of  the  organism 
under  different  cultural  conditions. 

The  root  bacteria  of  the  Leguminosae,  A.  Rodella  (CeiitbL  Bakt.  [etc.], 
2.  Abt.,  18  (1907),  No.  13-15,  pp.  .}.5o-^67;  Jour.  Inst.  Bretoing,  13  (1907),  No.  //, 
pp.  320-327 ;  abs.  in  Jour.  Soc.  Chem.  Indus.,  26  (1907),  No.  11,  p.  627).— After 
discussing  the  various  views  which  have  been  held  by  investigators  as  to  the 
nature  of  the  bacteroids  of  root  tubercles  of  Leguminosse,  the  author  reports 
investigations  from  which  he  concludes  that  these  ramified  bodies,  improperly 
termed  bacteroids,  "  are  exclusively  due  to  the  acid  generated  in  the  tubercles 
of  the  Leguminosse  by  the  fermentation  of  the  carbohydrates,  and  they  can  be 
obtained  in  artificial  cultures  either  by  similar  fermentation  or  by  the  addition 
of  organic  acids,  acetic,  butyric,  etc." 
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He  found  that  when  media  are  inoculated  with  root  tubercles  under  anaerobic 
conditions  anaerobic  bacteria  closely  resembling  the  Clostridium  pasteurianu))i 
of  Winogradski,  and  which  certainly  belong  to  the  butyric  acid  group,  are 
always  produced.  The  anaerobes  of  the  root  tubercles  live  in  contact  with 
aerobic  organisms  by  symbiosis.  The  best  methods  of  cultivating  the  organisms 
are  discussed. 

Experiments  on  the  accumulation  of  nitrogen  in  forest  soils,  L.  Grandeau 
(Jour.  Ayr.  Frat.,  n.  ser..  13  (1907),  Xo.  19,  pi).  580,  .5Si).— This  is  a  brief  note 
based  upon  investigations  by  E.  Henry  which  have  already  been  noted  (E.  S.  R., 
18,   p.  550). 

Fixation  of  free  nitrogen,  nitrification,  etc.  (Jahrcsher.  GUrungs-Organ- 
isincn,  15  (l!>0'i).  pp.  395-4-'/7). — Reports  of  investigations  during  the  year  1904 
on  fixation  of  free  nitrogen,  denitrification,  nitrification,  preservation  of  manure, 
and  related  micro-biological  activities  are  reviewed. 

On  the  assimilation  of  free  nitrogen,  J.  Dumont  (Sci.  Agron.,  1  {1906),  No. 
If,  pp.  129-l.'tl ;  2  (,1907),  No.  1,  pp.  1-13). — This  is  a  critical  review  of  the  his- 
tory and  present  status  of  scientific  investigation  relating  to  symbiotic  and  non- 
symbiotic  fixation  of  nitrogen,  discussing  especially  Jamieson's  theory  and  rais- 
ing a  question  as  to  whether  symbiotic  fixation  and  assimilation  of  nitrogen  is 
the  only  means  whereby  leguminous  plants  acquire  nitrogen  from  the  air. 

A  possible  mission  of  ferments  (micro-organisms)  in  the  soil,  T.  F.  Sedg- 
wick (Intcniat.  Siigur  Jour.,  9  (1907).  Xo.  103,  pp.  S-',3-3Ji8;  Estac.  Expt.  Cana 
Azucar  [Peru].  Bol.  J,  pp.  11). — The  function  of  micro-organisms  in  rendering 
innocuous  the  toxic  substances  excreted  by  the  roots  of  plants  and  the  soil  con- 
ditions suited  to  this  action  are  treated  briefly. 

Studies  of  the  effect  of  varying  amounts  of  1  per  cent  citriowacid  on  soils  well 
supplied  with  carbonate  of  lime  are  reported  from  which  the  following  con- 
clusions and  deductions  are  drawn  : 

"  If  a  soil  containing  carbonate  of  lime  be' treated  with  citric  acid  and  is  still 
kept  alkaline,  a  fermentation  will  slowly  set  up  in  the  soil  and  solution  showing 
that  decomposition  is  taking  place.  If  the  fermentation  is  allowed  to  continue 
long  enough,  a  deposit  will  be  formed  which,  if  olitained  on  a  filter,  washed  with 
distilled  water  and  treated  with  a  dilute  acid,  will  give  the  reaction  for  carbon- 
ates. This  deposit  will  contain  calcium,  iron,  phosphoric  acid,  etc.  The  liquid 
from  the  filtrate  will  be  colorless  and  clear  as  water  while  the  original  citrate 
liquid  from  the  soil  is  strongly  yellow  on  account  of  the  presence  of  iron.  The 
clear  liquid  contains  acetates,  showing  the  change  by  fermentation  from  citrates 
to  acetates.  Upon  standing  for  a  long  time  it  will  not  change.  It  is  quite  pos- 
sible that  if  changes  could  be  made  to  take  place  they  would  result  in  the  final 
changes  to  the  humus  compounds.  If  the  citric  acid  solution  is  allowed  to  re- 
main on  the  soil  for  a  number  of  months  the  soil  will  turn  to  the  black  of  humus 
soils,  showing  that  the  decomposition  leads  to  the  formation  of  the  humus  com- 
pounds. 

"  The  deductions  that  may  be  drawn  from  these  experiments  and  observations 
are  that,  for  these  soils,  the  compounds  in  the  soil  produced  by  the  action  of 
roots  and  probably  other  organic  materials  of  the  soil  are  broken  up  through 
the  agency  of  growing  ferments,  so  that  carbonates  are  returned  to  the  soil 
maintaining  its  alkalinity,  and  certain  food  elements  in  a  very  soluble  form  are 
liberated;  that  these  ferments  to  develop  and  cause  decomposition  must  have 
an  alkaline  environment ;  and  that  the  rapidity  of  the  decomposition  is  in  pro- 
portion to  the  activity  of  the  ferment." 

Treatment  of  soils  with  carbon  bisulphid,  B.  Heinze  (Centbl.  Bakt.  [etc.], 
2.  Abt.,  18  (1907),  Nos.  1^,  pp.  56-74;  7-9,  pp.  246-264;  13-15,  pp.  462-4'tO; 
19-21,  pp.  624-634;  24-25,  pp.  790-798;  abs.  in  Jour.  Chem.  Sac.   [Landon],  92 
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(1907),  Nos.  534,  II,  p.  295;  535,  II,  p.  388;  536,  II,  p.  502;  537,  II,  p.  572;  Chem. 
Zentbl.,  1907,  II,  No.  3,  p.  270;  Chem.  Abs.,  2  (1908),  No.  1,  p.  i60).— The  lit- 
erature of  investigations  on  this  subject  is  reviewed  and  experiments  with 
treated  and  untreated  soils  extending  over  two  years  are  reported. 

The  methods  used  in  detecting  and  determining  carbon  bisulphid  in  the 
treated  soils  at  different  stages  as  well  as  in  studying  the  effect  of  the  treat- 
ment on  the  biological  and  chemical  processes  in  the  soil  are  described.  It  was 
found  that  treatment  with  carbon  bisulphid  increased  the  yield  of  rye  grain  40 
to  50  per  cent  and  straw  30  to  40  per  cent  and  that  the  beneficial  effect  of  the 
treatment  extended  into  the  second  season.  The  yield  of  oats,  potatoes,  sugar 
beets,  and  grapes  was  also  increased  by  the  treatment.  This  increase  in  pro- 
ductiveness occurred  notwithstanding  the  fact  that  nitrification  was  retarded  to 
a  marked  extent  in  the  sandy  soils  by  treatment  with  carbon  bisulphid.  How- 
ever, this  retarding  effect  preventetl  excessive  nitrification  and  waste  in  the 
earlier  stages  and  disappeared  after  a  time,  being  followed  by  an  accelerated 
nitrification.  Tlie  increased  jn'oductiveness  of  the  treated  soil  is,  however, 
ascribed  mainly  to  the  action  of  the  carbon  bisulphid  in  promoting  the  activity 
of  Azotobacter  and  other  nitrogen-fixing  organisms  through  preservation  of  the 
organic  matter  of  the  soil,  as  well  as  of  oi'ganisms,  molds,  etc.,  which  produce 
carbon  dioxid  and  other  acids  in  the  soil,  and  thus  increase  the  amount  of  avail- 
able mineral  constituents  of  plant  food.  The  carbon  bisulphid  treatment  also 
destroys  plant  parasites  of  an  animal  nature  as  well  as  weeds  and  is  an  effective 
means  of  overcoming  soil  sickness  in  case  of  grapes  and  leguminous  plants.  It 
was  observed  that  the  total  nitrogen  was  considerably  larger  in  soils  treated 
withf  carbon  bisulphid  than  in  untreated  soil. 

The  treatment  of  air-dry  soils  with  carbon  bisulphid  increased  to  a  marked 
extent  the  soluble  potash,  magnesia,  and  lime,  while  such  treatment  of  fresh 
soils  resulted  in  a  large  increase  of  sulphuric  acid. 

Pot  experiments  in  which  the  soil  was  treated  with  bisulphid  just  befox'e 
planting  are  reported  which  indicate  that  such  treatment  by  retarding  nitrifica- 
tion will  serve  as  a  means  of  judging  the  extent  of  dependence  of  a  given  plant 
upon  nitrogen  in  the  foi'm  of  nitrates.  It  was  found  that  other  sulphur  com- 
pounds, as  well  as  mustard  oil,  and  the  green  substance  of  mustard  plants, 
acted  like  carbon  bisulphid  in  retarding  nitrification.  This  suggests  an  explana- 
tion of  the  unusually  good  results  which  have  frequently  been  observed  to  fol- 
low the  use  of  mustard  as  a  green  manure. 

Contributions  to  natural  pure  cultures,  F.  Stockhausen  (Wchnschr.  Braii., 
21,  (1907),  Nofi.  22,  pp.  285-289;  23,  pp.  301-30J,;  2-',.  pp.  313-316;  25,  pp.  325- 
331). — This  is  a  series  of  short  reviews  of  the  principal  recent  contributions  to 
the  subject  of  the  natural  conditions  of  development  of  pui*e  cultures  of  organ- 
isms decomposing  cellulose,  reducing  nitrates,  producing  vinegar  and  enzyms  of 
different  kinds,  and  various  other  reactions  with  special  reference  to  the  recent 
contributions  to  this  subject  of  Beijerinck  and  his  pupils. 

The  eflB.ciency  of  soil  inoculation  in  the  production  of  root  tubercles,  F.  L. 
Stevens  (Science,  n.  sen,  26  (1907),  No.  662,  p.  311). — This  is  an  abstract  of  a 
l>aper  read  before  the  North  Carolina  Academy  of  Science  in  which  '*  data  were 
given  concerning  the  inoculation  of  soils  with  liquid  cultures  obtained  from 
[this  Department].  From  many  tests  conducted  in  various  ways  there  was  no 
evidence  whatever  that  inoculation  with  these  cultures  was  efficient  in  the 
production  of  tubercles  upon  legumes.  The  cultures  employed  were  issued  in 
liquid  condition  in  hermetically  sealed  test-tubes,  and  were  obtained  directly 
from  the  Bureau  of  Plant  Industry." 

Soil  bacteriology  and  the  fertilizer  question  with,  especial  reference  to  the 
fertilizing  of  clover,  F.  Lohnis    (Mitt.  Okonom.   Gesell.  Sachsen,  1906-7,  pp. 
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31-^9). — This  is  a  general  popular  cliscussiou  of  the  bearing  of  bacterial  ac- 
tivity on  soil  fertility  with  reference  to  "  clover  sickness ''  and  other  conditions 
affecting  the  growth  of  this  plant. 

Denitrification,  Behn  {Jahresher,  Augeic.  Bot.,3  {1904-5),  pp.  137-165). — 
This  is  a  review  of  the  development  and  present  status  of  the  denitrification 
question. 

On  the  conservation  of  nitrogen  in  manure,  T.  Macfarlane  {Proc.  and 
Trans.  Roy.  Soc.  Canada,  2.  ser.,  12  {1906),  Sec.  Ill,  pp.  37-43,  figs.  2).— This 
is  a  brief  account  of  a  continuation  of  previous  experiments  (E.  S.  R.,  17,  p. 
345).  The  experiments  reported  in  this  article  were  made  to  test  the  effect  of 
treatment  with  nitric  and  sulphuric  acids  and  artificial  heat  on  the  recovery 
of  nitrogen.  The  results  indicate  that  "  a  complete  recovery  of  the  nitrogen 
in  urea  is  quite  possible  if  a  certain  quantity  of  acid  is  used  and  the  water  is 
expelled  gradually  by  artificial  heat."  Other  experiments  indicated  "  that  in  the 
spontaneous  evaporation  of  urine  and  the  decomposition  of  its  urea  all  the  nitro- 
gen is  not  eliminated  in  the  form  of  ammonia,  otherwise  it  would  have  been 
retained  by  the  large  amount  of  acid  used." 

Chicken  manure  as  fertilizer,  A.  Mankovski  (Selsk.  Khoz.,  22,  No.  10;  abs. 
in  Zhiir.  Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landic],  8  (1907)  No.  2,  p.  206). — 
The  application  of  chicken  manure  suitably  pulverized  and  sifted  gave  satis- 
factory results  with  wheat  and  millet,  and  with  beets,  cucumbers,  squashes, 
and  potatoes. 

Artifi^cial  fertilizers:  Their  nature  and  functions,  A.  D.  Hall  (Sci.  Amer. 
Sup..  63  {1007),  Xos.  16',0,  pp.  26273,  2627.'i,  fig.  1;  16J,l,  pp.  26293-26295;  1642, 
pp.  26310,26311;  1643,  pp.  26318,26319 ;  64  {1907),  No.  1644,  PP-  13-15,  fig.  1).~ 
A  reprint.     The  original  has  been  noted  (E.  S.  R..  18.  p.  921). 

Experiments  on  the  application  of  artificial  fertilizers  on  the  chernozem  of 
the  Voronej  Government,  M.  S.  Karpov  {Vycstnik  Sclsk.  K]ioz.,  1906, 
No.  39;  abs.  in  Zhur.  Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landtc],  8  (1907),  No. 
2,  pp.  210,  211). — The  author  reports  the  results  of  the  application,  in  field 
experiments  on  chernozem,  of  30  per  cent  potash  salt,  superphosphate,  nitrate 
of  soda,  ashes,  and  manure  (in  different  combinations)  under  winter  rye  and 
wheat.  The  experiments  indicate  in  general  the  profitableness  of  the  use  of 
mineral  fertilizers  under  the  given  conditions. 

Experimental  field  of  the  Moscow  Agricultural  Institute,  1903-1905,  A.  A. 
Kaluzhski  (Isv.  Moscov.  Selsk.  Khoz.  Inst.  [Ann.  Inst.  Agron.  Moscou],  12 
(1906),  No.  3,  pp.  308-399,  pi.  1). — This  report  is  divided  into  six  parts  treating, 
respectively,  of  winter  cereals,  summer  cereals,  grasses,  potatoes,  experiments 
with  fertilizers,  and  experiments  with  straw.  Fertilizer  experiments  with  oats 
are  described  in  which  the  effect  of  wood  ashes  was  tested.  It  was  found  that 
moderate  quantities  of  ashes  (267.19  lbs.  per  acre)  considerably  inci'eased  the 
yield,  while  larger  quantities  caused  a  falling  off  in  yield.  Straw  (rye),  dry 
and  comminuted,  plowed  under  oats  and  rye  lowered  the  yield. 

Experiments  to  test  the  applicability  of  certain  new  fertilizing  materials 
(Deut.  Landw.  Pressc,  34  (1907),  No.  65,  pp.  525,  526).— Experiments  with 
agricultural  lime  and  nitrogen  lime  by  Petersen  at  the  experiment  station  of 
Oldenburg  in  1906  are  briefly  reported. 

The  use  of  calcium  cyanamid  in  sugar-beet  culture,  A.  Aulard  (Bui.  Assoc. 
Chini.  Sucr.  ct  Distill.,  24  (1907),  No.  12,  pp.  1653-1660;  abs.  in  Chem.  Zentbl., 
1907,  II,  No.  19,  p.  1651). — This  is  a  brief  note  referring  to  a  compilation  of 
results  of  experiments  in  different  countries,  but  especially  in  Italy.  It  is 
stated  that  the  results  show  in  general  that  the  calcium  cyanamid  compared 
favorably  with  sodium  nitrate  and  ammonium  sulphate  as  a  nitrogenous  ferti- 
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lizer  for  sugar  beets  and  indicate  great  future  possibilities  for  such  products 
when  the  processes  and  plants  engaged  in  their  manufacture  are  more  fully 
developed. 

Under  what  conditions  is  ammonium,  sulphate  most  effective  as  a  fertilizer? 
MtiLLEB  {Dent.  Landw.  Presse,  3^  {1901),  Xo.  67,  p.  539). — Among  the  condi- 
tions named  as  essential  to  the  most  efficient  action  of  the  ammonium  sulphate 
are  an  abundant  supply  of  potash  in  the  soil,  incorporation  of  the  sulphate  in 
the  soil  immediately  after  application,  or  when  the  material  is  used  as  a  top- 
dressing  application  some  time  before  the  planting  of  the  crop. 

Experiments  with  mineral  fertilizers  in  the  Moscow  Government  in  1905 
{Ahs.  in  Zhur.  Opiiitit.  Afiroii.  [Ru><s.  Jour.  E-rpt.  Landir.],  S  (1907),  Xo.  2,  p. 
197). — Experiments  were  made  with  fertilizers  in  9  districts.  Phosphates  were 
applied  to  cereals  and  potatoes,  and  gypsum  to  clover.  Bone  meal  gave  excel- 
lent results  on  rye.  Gypsum  increased  the  yield  of  clover  by  one-third  as  com- 
pared with  nonfertilized  cloA-er. 

Artificial  fertilizers  in  peasant  farming,  A.  Dubenski  {SeJsk.  Ehoz.  i. 
Lyesov.,  1906,  No.  9,  pp.  355-373;  abs.  in  Zhur.  Opiiitn.  Agron.  [Russ.  /our. 
Expt.  Landic],  8  {.1907).  Xo.  2,  pp.  203,  20-'/).— The  author  sums  up  the  results 
obtained  on  demonstration  fields  with  phosphatic  fertilizers.  The  experiments 
were  carried  out  on  plats  belonging  to  peasants.  The  practical  importance  of 
these  tests  is  indicated  by  the  fact  that  while  in  1800  oiily  5  peasants  applied 
about  7,2SG  lbs.,  in  100.3  1,204  peasants  applied  about  714,080  lbs.  of  bone  meal. 
On  an  avera:ge,  a  nonfertilized  acre  gave  about  347  lbs.  of  winter  rye  and  a 
fertilized  one  689  lbs.  Bone  meal  was  applied  at  the  rate  of  about  2G7  lbs.  per 
acre. 

The  fertilizing  value  of  plaster,  J.  Dumont  {Hci.  Agron..  2  (1907),  Xo.  .), 
pp.  257-274). — The  history  of  investigations  on  this  subject  is  briefly  reviewed 
and  the  action  of  plaster  as  a  stimulant,  plant  food,  absorbent,  and  mobilizer 
of  plant  food  in  the  soil  is  discussed  in  some  detail. 

Influence  of  lime  in  connection  with  different  phosphatic  fertilizers,  A. 
Otryzanev  (Vyestnil:  Selsk.  Khoz..  1906.  Xo.  37;  abs.  in  Zhur.  Opiiitn.  Agron. 
[Russ.  Jour.  Expt.  Landic],  8  (1907),  Xo.  2,  pp.  20^-206).— Pot  experiments 
were  made  with  oats,  applying  the  phosphates  with  lime.  The  effect  was  satis- 
factory only  when  superphosphate  was  used.  In  the  presence  of  lime  the 
action  of  Thomas  slag  was  reduced  and  the  action  of  the  still  more  difficulty 
soluble  phosphates  (bone  meal  and  phosphorite)  was  reduced  to  a  greater 
extent.    Similar  results  were  obtained  with  winter  rye. 

On  the  use  of  calcium  carbonate  as  a  stable  absorbent,  O.  Hofman-Bang 
(A'.  Landthr.  Aknd.  Handl.  och  Tidskr.,  ',6  (1907),  Xo.  1,  pp.  47-//9 ) .— The 
manure  from  28  steers  was  weighed  for  14  days  in  March,  1006,  and  to  one- 
half  thereof  5  per  cent  of  CaCOs  (air-slaked  lime)  was  added.  The  manure 
was  placed  in  two  piles  and  left  for  7  mouths.  The  original  weights  were  4,762 
kg.  for  the  one,  and  4,006  kg.  for  the  other  pile,  the  weight  of  the  bedding  being 
included  in  both  cases,  and  that  of  240  kg.  of  lime  in  the  latter. 

At  the  end  of  the  trial  one  pile  had  lost  50  per  cent  in  weight  and  the  other 
53.5  per  cent,  showing  that  the  losses  in  the  manure  during  storage  were  in- 
creased through  the  addition  of  calcium  carbonate.  Analyses  made  May  12  and 
September  10  showed  that  the  limed  pile  contained  0.43  and  0.30  per  cent  of 
nitrogen  against  0.44  and  0.43  per  cent  for  the  other  pile  on  the  two  dates 
given. 

Use  of  manganese  compounds  as  fertilizers,  W.  Van  Dam  (Chem.  Weekhl., 
h  (1907),  pp.  391-397;  abs.  in  Jour.  Chem.  Soc.  [London],  92  (1907),  No.  538, 
II,  p.  649). — When  seeds  were  soaked  in  manganese  sulphate  solution  or  the 
25729— No.  6—08 3 
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salt  used  as  a  fertilizer  the  yield  was  increased  and  the  plants  bad  a  darker 
green  color,  due,  it  is  thought,  to  intensified  chlorophyll  formation  and  hence 
greater  elaboration  of  organic  matter. 

An  investigation  on  intensive  nitrification  and  the  establishment  of 
hig-h-yielding  niter  beds,  Muntz  and  Laine  {Ann.  Inst.  Nat.  Agron.,  2.  ser., 
6  {1001),  Xo.  1,  pp.  15-1',3,  fiffs.  -',;  Ann.  Chim.  et  Pliys.,  8.  ser.,  11  {1907),  Aug., 
pp.  J,39-5~-'t,  figs.  4;  abs.  in  Chem.  Zenthl.,  1901,  II,  Xo.  11,  p.  931). — This  is  a 
detailed  account  of  investigations  briefly  reported  elsewhere  (E.  S.  R.,  18,  pp. 
323,  430). 

New  nitrogenous  manures  {Agr.  Students'  Gaz.,  n.  set:,  13  {1901),  No.  4, 
pp.  125-128). — Progress  in  the  manufacture  and  agricultural  use  of  calcium 
cyanamid  and  basic  lime  nitrate  is  briefly  reviewed.  It  is  stated  that  since  the 
processes  of  preparing  these  compoimds  depend  on  the  production  of  cheap 
electric  power  they  are  likely  to  be  economically  produced  only  in  countries 
rich  in  natural  water  power. 

The  preparation  of  nitrogen-oxygen  compounds  from  the  air  by  electrical 
means,  B.  Springfeldt  {Elcktrochcm.  Ztschr.,  i.J  {1901),  Xo.  5,  pp.  91-95,  figs. 
11). — Processes  and  apparatus  proposed  for  this  purpose  are  briefly  described. 

Nitrate  facts  and  figures,  A.  F.  B.  James  {London,  1901 ;  rev.  in  Chem.  Xews, 
95  {1901),  Xo.  2483,  p.  310). — This  is  a  compilation  of  data  relating  to  com- 
panies now  in  existence  and  their  directors,  date  of  formation,  capital,  dividends, 
reserve  funds,  output,  etc. 

Chemical  manures  in  Egypt  {Chem.  Trade  Jour.,  J/l  {1901),  Xo.  1015,  pp.  581, 
582;  Dip},  and  Consular  Rpts.  [London},  Ann.  Ser.,  1901,  Xo.  3860,  p.  30;  ais. 
in  Jour.  Soc.  Chem.  Indus.,  26  {1901),  Xos.  11,  p.  919;  23,  p.  1248;  Holland 
Abroad,  For.  Ser.,  15  {1908),  Jan.  pp.  15,  16). — The  import  and  use  of  chemical 
fertilizers  in  Egypt  are  briefly  discussed.  The  imports  in  1906  are  stated  to 
have  been  12,725  tons  valued  at  $606,550.59.  There  has  been  a  rapid  increase 
in  the  use  of  manures  in  this  country  in  recent  years,  due  mainly  to  the  work 
of  the  Khedivial  Agricultural  Society.  The  greater  part  of  the  imports  is  from 
the  United  Kingdom,  but  a  large  (about  two-thirds)  and  rapidly  increasing 
proportion  is  obtained  from  Belgium.  The  principal  native  manures,  "  sabak," 
river  and  canal  mud,  stable  refuse,  etc.,  are  entirely  inadequate  to  meet  the 
requirements  of  increased  production  of  cotton  and  other  crops  in  Egypt,  and 
the  only  manures  manufactui'ed  in  Egypt  are  poudrette  and  other  sewage 
products  prepai'ed  by  a  company  at  Cairo.  There  is  no  monopoly  for  the  im- 
port of  artificial  fertilizers,  and  the  government  is  encouraging  the  free  use  of 
chemical  manures.  There  was  a  vei-y  large  increase  of  imports  of  fertilizers 
from  the  United  States  during  the  year. 

The  consumption  of  Stassfurt  potash  salts  in  France  and  other  coun- 
tries, Maizieres  {Engrais,  21  {1906),  Xo.  -JO,  pp.  915,  916;  abs.  in  Chem. 
Abs.,  1  {1901),  Xo.  15,  p.  2011). — Statistics  and  a  plea  for  greater  use  of  potash 
salts  in  France. 

Phosphates  and  superphosphates,  T.  Collot  {Jour.  Agr.  Prat.,  n.  ser.,  IS 
{1901),  No.  23,  pp.  114-111;  14  {1901),  No.  30,  pp.  108-111).— This  article  gives 
statistics  of  the  production  and  consumption  of  phosphates  and  superphos- 
phates, particularly  in  France,  and  a  brief  history  of  the  manufacture  of  super- 
phosphates in  France  and  of  the  discovery  of  phosphate  deposits,  and  discusses 
the  economic  causes  for  the  extension  of  the  uses  of  phosphates  and  superphos- 
phates. 

Wool  fertilizer  {Engrais,  22  {1901),  No.  34,  pp.  805,  806;  Jour.  Soc.  Agr. 
Brabant  et  Hainaut,  52  {1901),  Xo.  33,  pp.  839,  840).— This  is  a  brief  note  ex- 
plaining the  general  character  of  various  kinds  of  wool  refuse  used  as  fertilizer 
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and  common  forms  of  adulteration  of  these  products,  including  mixture  with 
tannery  refuse  and  with  refuse  solutions  obtained  in  the  manufacture  of 
ammonia,  the  latter  being  particularly  injurious  on  account  of  their  high  con- 
tent of  sulphocyanids. 

Commercial  fertilizers  and  chemicals,  T.  G.  Hudson,  J.  M.  McCandless, 
ET  AL.  {Bui.  Ga.  Dtpt.  Ayr.,  1007.  Xo.  i'l,  up.  I!)(i). — This  is  the  quarterly  report 
on  inspection  of  fertilizers  in  Georgia  up  to  August  1,  1907,  containing  also 
information  regarding  the  nature  and  use  of  fertilizers,  fertilizer  legislation, 
pure  foods,  and  food  standards  and  regulations. 

Commercial  fertilizers,  F.  D.  Coburn  {Quart.  Kpt.  Kans.  Bd.  Agr.,  26 
{1!)()7).  Xo.  lO.i.  pp.  i.-^(;-/^9).— This  is  a  final  report  under  the  fertilizer  law  of 
lOOo,  and  includes  a  financial  statement  and  the  text  of  the  new  fertilizer  law 
(see  below),  which  became  elfective  September  oO,  ISIOT,  and  which  places  the 
inspection  in  charge  of  the  director  of  the  agricultural  experiment  station, 
taking  it  out  of  the  hands  of  the  secretary  of  the  State  board  of  agriculture. 

Kansas  law  regulating-  the  sale  of  commercial  fertilizers,  C.  W.  Burkett 
and  J.  T.  Willard  {Kansai^  Sta.  BuL  t'lS,  pp.  9). — The  text  of  the  law  which 
went  into  effect  Septemlier  3(»,  I'.HH,  is  given,  with  explanatory  notes. 

The  law  exempts  from  inspection  raw  materials  in  the  hands  of  manufac- 
turers, salt,  lime,  gypsum,  or  the  dung  of  domestic  animals,  when  sold  as  such, 
and  each  unmixed  with  anything  else.  It  requires  a  guaranty  of  minimum 
percentage  of  the  following  constituents :  Phosphorus  in  phosphates  soluble  in 
water,  phosphorus  in  reverted  phosphates,  i)hosphorus  in  insoluble  phosphates, 
total  phosphorus,  potassium  in  compounds  soluble  in  water,  nitrogen  in  nitrates, 
nitrogen  in  ammonium  salts,  and  total  nitrogen,  together  with  the  maximum 
percentage  of  chlorin  in  conqtounds  soluble  in  water.  It  also  re(iuires  that  the 
fertilizer  shall  contain  no  horn,  hoof,  hair,  feathers,  or  similarly  inert  nitrog- 
enous matter.  "Any  manufacturer  desiring  to  do  so  may  waive  the  privilege 
of  stating  the  percentage  of  nitrogen  in  nitrates  and  nitrogen  in  ammonium 
salts. 

"  The  manufacturer  or  seller  shall  also  state  the  sources  of  the  constituents 
of  the  brand  of  fertilizer  offered  for  registration,  which  statement  and  the  in- 
formation contained  therein  shall  be  recorded  for  reference,  but  shall  not  be 
disclosed  by  the  said  director  unless  the  materials  used  are  such  as  are  liable 
to  lower  the  standard  of  the  fertilizer  or  give  it  deleterious  properties." 

The  methods  of  the  Association  of  Official  Agricultural  Chemists  are  to  be 
used  in  the  analysis  of  the  fertilizers.  A  tax  of  25  cts.  per  ton  is  charged,  and 
tags  must  be  attached  to  each  200  lbs.  or  fraction  thereof.  The  enforcement 
of  the  law  is  placed  in  the  hands  of  the  director  of  the  agricultural  experiment 
station.  Violations  of  the  law  are  punishable  by  a  fine  of  "  not  less  than  $50 
nor  more  than  .$20(»  and  costs  for  the  first  offense,  and  not  less  than  $100  nor 
more  than  $.500  and  costs  for  each  subsequent  offense;  provided,  that  any 
seller  chall  be  exempt  from  the  penalty  for  sale  of  fertilizers  that  are  below 
the  guaranteed  standard  if  he  has  a  written  guaranty  from  the  manufacturer 
or  seller  of  the  fertilizer  that  said  fertilizer  is  registered  and  of  the  guaranteed 
conqtosition,  if  said  manufacturer  or  seller  is  a  resident  of  the  State  of  Kansas." 

The  experiment  station  is  i-equired  to  publish  at  least  annually  a  bulletin 
giving  the  results  of  inspection. 

Inspection  and  analyses  of  cotton-seed  meal  on  sale  in  Mississippi,  W.  F. 
Hand  et  al.  {Mixni.'^sippi  .S7fl.  Bill.  lO'i,  pp.  25). — This  bulletin  reports  analyses 
of  242  samples  of  cotton-seed  meal  and  discusses  the  fertilizing  value  of  this 
material  and  the  (piality  of  th(»  iiroduet  on  the  market  in  Mississipi)i.  The  hnv 
of  that  State  requires  that  cotton-seed  meal  shall  be  guaranteed,  branded,  and 
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sold  RS  (1)  liigli-srade  cottou-seed  meal  c-oiitaiiiing  at  least  G.IS  per  cent  of 
nitrogen,  (2)  standing  grade  cotton-seed  meal  containing  at  least  4.95  per  cent 
of  nitrogen,  and  (3)  off-grade  cotton-seed  meal  containing  less  than  4.95  per  cent 
of  nitrogen.  The  analyses  reported  show  that  only  2o  sami)lt's,  or  9..">  per  cent 
of  the  meals  examined,  contained  a  lower  percentage  of  nitrogen  than  that 
guaranteed  by  the  manufacturer,  the  discrepancies  being  as  a  rule  small.  "  The 
results  show,  therefore,  that  farmers  have  very  generally  received  meal  prac- 
tically as  good  or  better  in  quality  than  that  indicated  by  the  guaranteed 
analysis  attached  to  each  bag  of  meal  sold  in  the  State." 

Analyses  and  valuations  of  commercial  fertilizers,  C.  S.  Cathcaut,  J.  W. 
KELLO(;(i.  and  V.  .1.  Carbkrky  {Xcir  Jcr.svn  Htax.  Bui.  .idii,  itp.  JJ). — This  bul- 
letin contains  analyses  and  valuations  of  201  brands  of  fertilizers  examined 
during  the  season  1900-7,  and  also  of  114  samples  of  fertilizer  sui)plies,  9  home 
mixtures,   iuid   22   six'cial    comiionnds. 

Commercial  fertilizers  and  poisonous  insecticides  in  1906-7,  G.  S.  Fraps 
{Texas  Sta.  Bill.  96,  pp.  24). — Analyses  and  valuations  of  277  samples  of  fer- 
tilizers examined  during  the  year  are  reported,  with  explanations  regarding 
the  methods  of  conducting  the  inspection  and  a  brief  discussion  of  the  comixi- 
sition,  valuation,  mixing,  changes  in  storage,  and  application  of  fertilizers  for 
different  cro])s,  particularly  cotton,  corn.  rice,  and  potatoes.  Determinations 
of  water-soluble  phosphoric  acid  in  samples  of  12  different  brands  of  fertilizers 
in  19(l.">  and  again  in  1907  showed  a  decline  in  percentage  of  this  constituent 
during  this  i)eriod  in  almost  every  case,  the  average  for  the  12  sam))les  in  1905 
being  0.73  per  cent  and  in  1907,  0.33  per  cent.  The  amount  of  fertilizer  sold  in 
Texas  during"  the  year  is  given  as  19.2CK)  tons,  not  including  cottou-seed  meal. 

AGRICULTURAL  BOTANY. 

Com.parative  tolerance  of  various  plants  for  the  salts  common  in  alkali 
soils,  T.  H.  Kearney  and  L.  L.  IIarter  {U.  8.  Dcpt.  Ayr.,  Bur.  Plant  IikIiis. 
Bui.  lis.  pp.  22). — In  a  previous  publication  (E.  S.  II.,  13,  p.  918)  an  account 
was  given  of  the  results  of  experiments  upon  the  toxicity,  of  certain  salts  of 
magnesium  and  sodium  to  young  seedlings  of  the  white  lupine  and  of  alfalfa. 

In  the  present  paper  the  results  of  experiments  with  single  (pure)  solutions 
of  sodium  carbonate,  chlorid,  sulphate,  and  bicarbonate,  and  magnesium  chlorid 
and  sulphate  are  given,  in  which  their  effects  ui)on  maize,  4  varieties  of  sor- 
ghum, 2  varieties  of  oats,  2  species  of  cotton,  and  sugar  beets  are  described. 
Attention  is  called  to  the  fact  that  these  exi)eriments  were  carried  on  in  water 
cultures  and  that  they  are  not  directly  comparable  with  the  results  which  might 
be  obtained  in  soil  cultures,  as  the  physical  factors  of  the  soil  would  doubtless 
modify  the  effect  of  the  soluticms  on  the  plants. 

It  was  found  in  general  that  different  varieties  of  the  same  species  differ 
considerably  in  their  powers  of  resistance  to  the  action  of  magnesium  and 
sodium  salts  in  pure  solutions.  Closely  related  species  of  the  same  genus  also 
showed  similar  differences,  (ireat  differences  were  found  to  exist  between 
different  plant  species  in  their  resistance  to  pure  salt  solutions,  not  only  as 
regards  the  absolute  toxicity  of  the  salt,  but  also  the  relative  order  of  the  tox- 
icity of  the  salts.  Of  the  8  species  investigated,  maize  was  found  on  the  whole 
to  be  the  most  resistant  to  pure  solutions  and  cotton  the  least.  Seedlings  grown 
from  fresh  seed  were  found  to  be  more  resistant  than  those  developed  from 
older    seed. 

In  addition  to  experiments  with  the  single  salts,  various  combinations  were 
used.  It  was  found  that  the  presence  of  calcium  sulphate  in  excess  diminishes 
the  toxicity  of  magnesium  and  sodium  salts  to  all  the  plants  tested,  the  neutral- 
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izing  effect  beiiiif  greatest  in  the  case  of  luagneslum  sulphate  and  least  in  that 
of  sodium  carbonate.  As  a  rule  the  more  sensitive  the  species  to  the  pure  solu- 
tion, the  greater  was  the  counteracting  effect  of  the  calcium  salt. 

Amounts  of  calcium  sulphate  smaller  than  that  necessary  to  saturate  the 
mixed  solution  showed  a  marked  neutralizing  effect  upon  the  more  toxic  salt, 
but  the  minimum  amount  of  calcium  sulphate  capable  of  producing  such  effect 
remains  to  be  determined.  For  the  white  lupine  the  presence  of  0.5  gm.  of 
calcium  sulphate  was  found  as  effective  as  seven  times  that  amount  in  neu- 
tralizing sodium  chlorid,  while  for  sorghum  0.1  gm.  was  as  effective  as  twenty 
times  that  amount.  To  secure  the  most  effective  possible  neutralization  of 
sodium  chlorid  five  times  as  much  calcium  sulphate  was  required  in  the  case  of 
the  white  lupine  as  in  that  of  the  sorghum,  although  the  limits  for  these  two 
plants  were  approximately  the  same  both  in  pure  sodium  chlorid  and  in  sodium 
chlorid  with  an  excess  of  calcium  sulphate. 

While  it  was  found  impossible  to  compare  the  i*esistance  of  the  different 
plants  to  ]>ure  solutions  of  the  single  salts  with  that  of  the  same  species  in  dif- 
ferent combinations  of  alliali  salts  occurring  in  western  soils,  their  behavior  in 
mixed  solutions  sho^A•ed  a  close  approximation  to  that  observed  under  natural 
conditions. 

The  soil  preferences  of  alpine  and  subalpine  plants,  M.  L.  Fernald  (RIio- 
flora.  .0  (1907),  .Vo.  10.1,  pp.  I'lH^m.i). — The  results  are  given  of  a  prolonged 
study  of  several  hundred  species  of  alpine  and  subalpine  plants  to  ascertain 
the  factors  determining  their  distribution.  The  author  claims  that  precipita- 
tion, exposure,  fineness  of  soil  particles,  and  water  content  of  soils  are  of  sec- 
ondary importance  in  determining  the  presence  of  certain  species  of  plants. 
The  controlling  factor  is  held  to  be  the  chemical  nature  of  the  soil,  and  striking 
coincidences  are  noted  between  the  soil-forming  rocks  of  mountains  and  cliffs 
and  the  distribution  <tf  the  plants  which  cover  them.  In  the  regions  studied 
it  was  found  that  the  distribution  of  plants  is  largely  controlled  by  the  prepon- 
derance in  the  soil  of  potassium,  calcium,  and  magnesium,  although  it  was 
found  in  certain  areas  that  soda,  iron,  and  other  elements  were  of  equal  im- 
portance in  determining  the  range  of  plants. 

The  production  of  deleterious  excretions  by  roots,  O.  Schreiner  and  H.  S. 
Heed  {Hid.  Tonctj  Bot.  CJuh,  3',  il'Ml),  Xo.  6,  pp.  279-303,  fig.  7 ) .—Seedlings 
[  of  wheat,  oats,  maize,  and  cowpeas  were  grown  in  agar  in  specially  constructed 
tubes  placed  in  glass  vials  attached  to  a  clinostat.  The  roots  developed  in  the 
agar  and  gave  indications  of  chemotropism,  which  was  attributed  to  deleterious 
substances  excreted  by  the  roots. 

The  authors,  summarizing  the  results  of  their  investigation,  state  that  their 
experiments  show  that  healthy  growing  plants  excrete  from  their  roots  sub- 
stances which  have  a  deleterious  effect  upon  the'  growth  of  the  root.  The 
excreta  produced  by  the  roots  are  so  small  in  amount  as  not  to  be  detected  by 
chemical  analysis,  but  the  chemotropic  sensitiveness  of  the  plant  demonstrates 
experimentally  the  presence  of  root  excreta. 

It  was  found  as  a  rule  that  the  excreta  produced  by  a  given  plant  are  more 
toxic  to  plants  of  that  same  species  than  to  others,  and,  so  far  as  studied,  are 
more  toxic  to  closely  related  species  than  to  those  more  distantly  related. 

The  production  of  toxic  excretions  by  the  roots  of  the  higher  plants,  it  is 
held,  ai)pears  to  afford  an  explanation  of  some  of  the  important  i)henomena 
coimected  with  association,  invasion,  and  succession  of  plants. 

The  galvanotropism  of  roots,  Jessie  S.  Bayliss  {Ann.  Bot.  [London].  21 
{1907),  No.  S3,  pp.  387-'iO'},  flijs.  //,  dgms.  2). — This  is  an  account  of  experiments 
with  seedlings  of  beans,  maize,  peas,  sunflowers,  pumpkins,  and  castor  beans, 
in  which  the  effect  of  a  galvanic  current  upon  the  roots  was  tested. 
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In  discussing  the  results  tlie  autlior  states  that  tliere  is  sufficient  evidence 
to  connect  the  galvanotropic  curvatures  with  those  of  a  chemotropic  cliaracter. 
the  chemical  stimuli  being  the  acid  and  alkaline  ions  formed  during  electrolysis. 
This  is  supported  by  the  fact  that  acids  and  alkalis  are  formed  in  appreciable 
quantities  at  the  places  where  the  positive  and  negative  electrodes  touch  the 
roots.  Similar  curvatures  to  galvanotropic  ones  are  produced  by  acids  and 
alkalis  placed  on  the  sensitive  zone  of  the  root.  If  a  piece  of  root  tissue  under 
a  positive  or  negative  electrode  be  cut  out  and  applied  to  another  root,  the  latter 
curves  to  the  acid  or  alkaline  tissue.  Acids  and  alkalis  applied  to  the  sensitive 
zone  of  roots  produce  injuries  similar  to  those  produced  by  an  electric  current. 

When  an  electrode  is  placed  against  the  apex  and  another  some  distance 
beyond  the  elongating  zone  of  the  root,  there  is  no  curvature,  as  the  acid  or 
alkali  is  produced  in  the  root  cap  and  by  diffusion  affects  the  sensitive  zone  in 
all  directions. 

When  nonpolarizable  electrodes  are  used  with  a  strength  of  current  sufficient 
to  produce  a  curvature  if  applied  by  polarizable  electrodes,  no  curvature  takes 
place. 

The  nodule  organism  of  the  Leguminosse,  F.  C.  Harrison  and  B.  Barlow 
(Proc.  and  Trans.  Roy.  Soc.  Canada,  2.  ser.,  12  {1906),  pt.  1,  Sec.  IV,  pp.  157- 
287,  pi  ft.  26). — The  results  are  given  of  a  2  years'  study  with  the  nodule  organ- 
ism of  Leguminoste,  in  which  the  authors  describe  their  experiments  in  the 
isolation,  cultivation,  identitication,  and  c<mimercial  application  of  the  organism. 

About  .30  S]>ecies  of  Legumlnosiv  belonging  to  the  suborder  Papilionaceie  were 
examined  and  nodules  found  on  all,  with  the  exception  of  the  chick-pea  and 
(lalega  officinalis,  on  wliich  no  bacteria  were  found.  No  nodules  were  found  on 
the  roots  of  fiymnoeladus,  Gleditschia,  or  Cercis  canadensis  belonging  to  the 
suborder  Cjesalpinese,  but  mycorrhiza  were  present  in  all  cases. 

In  cultivating  the  organism  tlie  authors  found  that  a  medium  composed  of 
wood  ashes,  sugar,  and  agar-agar  furnished  an  excellent  medium  for  growth. 
The  morphology  of  the  bacteria  taken  directly  from  the  nodules  was  found  to 
vary  with  the  species  of  plant,  condition  of  infection  and  growth,  age  and  size 
of  the  nodule,  and  the  portion  of  the  nodule  examined.  In  plants  belonging  to 
the  tribes  Pliaseoleae,  Hedysareie,  and  Genistete,  the  bacteria  were  mostly  small 
rods  with  comparatively  few  branching  and  irregular  cells.  In  plants  of  the 
tribes  Trifolia*  and  Viciejie,  branching  in  irregular  forms  prevailed. 

The  viability  of  Pseudomonas  radicicola  from  different  plants  was  tested,  the 
growth  taking  place  on  ash-maltose-agar,  and  while  the  limit  of  viability  is  not 
yet  known,  the  organism  will  probably  live  more  than  two  years  on  favorable 
agar  and  in  favorable  liquid  media.- 

Accounts  are  given  of  the  prepax'ation  of  nitro-cultures  together  with  the 
results  of  experiments  in  their  use.  It  was  found  that  the  material  could  be . 
prepared  and  distributed  at  a  cost  not  exceeding  25  cts.  an  acre  as  compared 
with  $2  or  more  per  acre  charged  by  some  commercial  firms.  In  tests  of  the 
material  distributed,  91  out  of  the  134  of  which  reports  were  received,  were 
successful  and  showed  an  increased  growth  of  crop  which  is  attributed  to  the 
nitrogen-assimilating  organism. 

The  use  of  phytin  as  a  source  of  phosphorus  for  some  of  the  lower  plants, 
A.  Berthelot  (Compt.  Rend.  Soc.  Biol.  [Paris],  63  {1!)07),  No.  26,  pp.  192^ 
19Jf). — A  brief  account  is  given  of  experiments  with  yeasts,  bacteria,  fungi,  and 
alg*,  in  which  phytin  was  used  as  a  source  of  phosphorus  in  the  culture  media. 
According  to  the  author,  phytin  occurs  in  seeds,  tubers,  and  rhizomes  in  com- 
bination with  calcium  and  magnesium,  and  is  an  important  reserve  material  for 
the  development  of  the  embryo  and  the  formation  of  new  tissues  in  plants. 
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As  a  result  of  his  experiuieiits,  the  author  found  that  for  the  lower  plants 
phytiu  is  a  readily  assimilable  source  of  phosphorus,  aud  as  it  appears  to  modify 
the  production  of  diastases,  toxins,  pigments,  etc.,  he  thinks  that  it  would  in- 
fluence the  formation  of  chloroleucites  and  the  progress  of  starch  production. 

Lectures  on  plant  physiology,  L.  Jost,  trans,  by  R.  J.  11.  (Jikson  {Oxford, 
1907,  pp.  XIV+')6'i,  figs.  112). — This  is  an  authorized  English  translation  of 
Jost's  Vorlesungeu  iiber  Pflanzenphysiologie,  which  appeared  some  three  years 
ago  and  which  the  author  has  brought  up  to  the  close  of  1906.  The  original  was 
based  upon  a  course  of  lectures  at  the  University  of  Strassburg,  and  the  trans- 
lator has  performed  his  work  as  literally  as  possible,  without  attempting  to  edit 
the  material  in  any  way.  E\ery  chapter  concludes  with  a  bibliography  of  the 
more  recent  and  authoritative  works  relating  to  the  subject  treated. 

Plant  physiology  and  ecology,  F.  E.  Clements  {yew  York,  1907,  pp. 
XT +315,  figs.  125). — The  present  text-book  is  based  very  largely  on  a  previous 
work  by  the  author  entitled  Research  Methods.  The  material  has  been  rewrit- 
ten aud  rearranged  into  chapters,  in  which  the  plant  is  first  considered  as  an 
individual  and  then  as  a  member  of  a  plant  group  or  formation.  The  book  is 
intended  for  use  in  classes  in  second-year  botany  in  colleges  and  universities, 
and  it  has  been  given  two  years'  trial  by  the  author  with  good  results. 

Plant  breeding,  H.  De  Vries  {Chicago  and  London,  1907,  itp.  XIII+360, 
figs.  11  If). — This  is  a  series  of  essays  on  plant  breeding,  with  comments  on  the 
work  of  the  Svalof  Station  in  Sweden  and  that  of  Luther  Burbank  in  Cali- 
fornia. As  the  work  of  Nils.son  has  only  been  published  in  Swedish  and  that 
of  Burbank  has  not  yet  been  described  by  himself,  the  book  will  give  an 
authoritative  account  of  the  work  of  these  two  men  in  breeding  agricultural 
aud  horticultural  plants.  The  ^uthor  regards  the  importance  of  the  work  of 
Nilsson  and  Burbank  as  inestimable.  These  investigators  and  others  have 
shown  the  value  of  individual  species  which  may  be  isolated  by  a  single  selec- 
tion rather  than  by  the  more  tedious  aud  less  accurate  method  of  improvement 
by  continuous  selection. 

In  addition  to  descri])tions  of  the  methods  and  worlv  of  Xilsson,  Hays,  Bur- 
bank, and  others,  chapters  are  devoted  to  evolution  and  mutation,  corn  breed- 
ing, association  of  characters  in  plant  lireefling,  and  the  geographical  distribu- 
tion of  plants  as  aft'ecting  species. 

Studies  in  variation,  G.  Klebs  {Arch.  Entwickl.  Alech.  Organ.,  2^  {1907), 
\o.  1,  pp.  29-113,  figs.  15). — An  account  is  gi^en  of  studies  on  Scdum  spectabUe 
in  which  the  intluence  of  various  factors  on  the  number  and  arrangement  of 
leaves,  number  of  flowers,  and  structure  of  floral  organs  is  shown.  A  discus- 
sion of  the  relation  of  environment  to  variation  aud  a  bibliography  complete 
the  paper. 

American  root  drugs,  Alice  Henkel  {U.  S.  Dept.  Agr.,  Bur.  Plant  Indus. 
Bui.  107,  pp.  80,  pis.  7,  figs.  25). — Descriptions  are  given  of  50  drugs  that  are 
found  in  the  I'nited  States,  the  list  including  the  official  root  drugs  as  well  as 
many  nonofiicial  ones  that  are  generally  quoted  in  trade  lists  of  the  country. 
Under  each  plant  is-  given  the  scientific  aud  pharmacoepial  names,  common 
names,  habitat,  range,  description  of  the  plant  and  root,  and  information  con- 
cerning collection,  prices,  and  uses. 

Seeds  and  plants  imported  during  the  period  from  December,  1905,  to 
July,  1906.  Inventory  No.  21  {U.  8.  Drpt.  Agr.,  Bur.  Plant  Indus.  Bui. 
106,  pp.  125). — This  inventory  represents  the  accessions  of  the  Office  of  Seed 
and  riant  Introduction  between  December  15,  1905.  and  Julj  27.  1900.  It  con- 
tains 2,2(>0  items,  which  were  introduced  for  experimental  purposes.  Among  the 
more  important  collections  are  those  of  F,  N.  Meyer,  agricultural  explorer  in 
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northern  China,  and  a  number  of  smaller  collections  are  noted.  In  addition 
to  the  names  of  the  plants,  brief  accounts  are  given  as  to  their  habits  of 
growth,  uses,  etc. 

FIELD  CROPS. 

The  problem  of  the  unequal  efficiency  of  our  cultivated  plants,  S. 
Strakosch  (Da.s-  Problem  der  Unylewhen  Arhcitsleistung  uiiscrcr  Kultur- 
pflanzen.  Berlin,  1907,  pp.  IX+110). — In  this  book  the  author  discusses  and  de- 
fines what  he  terms  the  "assimilatory  effect "  in  plants,  outlines  the  method  of 
its  determination,  and  explains  its  application  in  crop  rotation  and  crop  cul- 
ture generally. 

The  "  assimilatory  effect "  is  the  quotient  derived  from  the  value  of  the 
ntilizable  substance  which  a  crop  produces  upon  a  given  area  and  the  value 
of  the  quantity  of  plant-food  elements  t.-iken  from  the  soil  to  produce  this 
substance. 

The  results  nf  the  author's  calculations  are  summarized  in  the  following 
table : 

F.HtiuKiIrd  rchilire  rdliir  of  different  crops  «.s-  haned  on  the  iitilizrihlc  substance 
produced  and  the  plant  food  consumed  bt/  an  average  yield  per  hectare. 


(Iroji. 


Produc- 
tion of 
starch. 


Produc- 
tion of 
digesti- 
ble albu- 
minoids. 


Value 

of 

product. 


SecaU'  cereale 

TrUicum  vuUjarr 

Hordeum  vulgarr 

Avetia  Sdtiva 

Zea  mays 

Oryza  satini 

Andropogon  i^orplium 

Polygonum  fagopyrnm 

Pisrim  sativum 

Vicia  faba 

Hoja  hiKpida 

Lu})iniis  litteiis 

Solan  Will  tubrrnfum 

Beta  vidgaris 

Tirafsica  nnpus  rapifait 

Daurus  carota 

Helianthus  tuberosiii' 

Lolixim  perenni' 

Phleitm  praleii^e 

Zea  wa;/s  (Rrcen ) 

Tri/nliiim  pratense 

Medirago  saliva 

Trifiilinm  rrpnis 

Trifoliiun.  incdrimtuiii 

Antlujllis  riiliK  raria 

Hedysaruiii  oimhryclM 

OmWioptis  satitms 

Vicia  saliva 

Brassica  napus  nln'/cra 

Papiivrr  soiiinifcrinii 

Androjjogon    suvghiim     sac- 
cftarum 


Kg. 
2, 093. 0 
2, 084. 0 
2, 492.  h 
2, 144. 9 
h,  303. 5 
2,990.0 
4,611.5 
1,4.56.6 
2,  '2m.  s 
3.075.0 
3, 483. 2 
1,683.2 
5,  .509. 0 
7,784.0  ■ 
3,799.0  I 
4,93,5.0  ! 
S,  6.50.0  j 
1,908.0  I 
3, 640. 0 
4.  .5.50. 0 
2, 716. 0 
2, 912. 0 
1,232.0 
1,800.0 
1,738.0 
2, 470. 0 
1,452.0 
1,679.0 
4,103.1 
2,133.2 


Kg. 
186.8 
274. 1 
1.56.8 
181.3 
399.5 
201. 5 
266.0 
191.8 
544.8 
762.2 
943.6 
540. 8 
.52.0 
203. 0 
167.0 
312.5 
290.0 
234. 0 
260. 0 
300.0 
476.0 
544.0 
266.0 
300.0 
132.0 
494.0 
330.0 
414.0 
384.9 
240.2 


3,240.0  240.0 


Mavks. 
347 
449 
426 
355 

1,240 
490 
7.50 
248 
414 
.560 
643 
311 
868 

1,241 
612 
805 

1,385 
323 
599 
744 
475 
.512 
220 
313 
2K6 
438 
262 
305 
682 
3.58 
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Value 
of  plant 
food 
con- 
sumed. 


MaiVf. 

94.00 

121.00 

92.20 

103.00 

165.00 

46. 00 

144.00 

67.00 

19.00 

39.00 

26.00 

20.00 

1.56.00 

131.  (K) 

199. 00 

203.  00 

224. 00 

188.00 

243. 00 

162. 00 

31.90 

40.42 

16.36 

13. 72 

17. 51 

20.95 

42.00 

26.00 

171 .  00 

105. 00 

447.00 


"Assim- 

'.\ssim- 

ilatorv 

ilatorv 

effect" 

effect." 

(rye= 

100). 

3.7 

100 

8i8 

103 

4.6 

124 

3.5 

95 

7.4 

211 

10.6 

286 

.5.2 

140 

3.7 

100 

21.4 

578 

14.3 

387 

24.7 

668 

1-5.5 

419' 

5.5 

149 

9.5 

2.57 

3.1 

84 

3.9 

105 

6.2 

167 

1.7 

46 

2.5 

68 

4.6 

124 

14.9 

403 

12.6 

340 

13.4 

362 

22.8 

616 

16.3 

440 

20.9 

565 

6.2 

167 

11.7 

316 

3.9 

105 

3.4 

94  , 

1.2 

33  j 

Difference 
between 
production 
and  con- 
sumption 


Marks. 
2.53. 00 
32X.00 
334.00 
252. 00 

1 ,  075. 00 
444. 00 
606.00 
181.00 
395.00 
.521. 00 
617. 00 
291.00 
712. 00 

1,110.00 
427. 00 
602.00 

1,161.00 
135. 00 
356. 00 
.582. 00 
443. 10 
503. 58 
203. 64 
299. 28 
268. 49 
417.  05 
220. 00 
279. 00 
511.00 
253. 00 

86.00 


In  the  above  table  the  figures  referring  to  Loliiim  perenne.  Phleuni  pratense. 
Trifolium  pratense.  Mcdicufjo  satira,  Trifolium  rcpens.  Trifolium  incarnatum, 
AnthyUia  vulneraria,  Hcdysaruni  onobrychis.  Ornithopus  sativus,  Vicia  saliva, 
and  Andropogon  sorghum  saceharum  represent  the  green  crop.  In  all  other 
cases  the  figures  given  are  based  on  the  total  crop  of  grain  and  straw  or  roots 
and    leaves. 

The  foragre  and  fiber  crops  in  America.  T.  F.  Hunt  {New  York  and  Tjondon, 
1901,  pp.  XXI+'flS,  pi.  I,  figs.  lo.3,  dgnis.  .',). — This  book  discusses  the  character- 
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istics  of  the  forage  and  fiber  froi)s  growu  in  the  United  States  and  the  re- 
sults of  experiments  and  experience  as  to  their  climatic  and  soil  adaptation,  cul- 
tural methods,  insect  enemies,  fungus  diseases,  harvesting,  use,  and  market- 
ing. Five  chapters  of  the  book  are  devoted  to  perennial  forage  grasses,  1  to 
annual  forage  plants,  8  to  leguminous  forage  plants,  1  to  root  crops,  and  8  to 
fiber  crops.  The  machines  and  implements  used  in  cultivating,  harvesting, 
and  prei»aring  some  of  the  crops  for  market  are  described  and  illustrated. 

The  world's  commercial  products,  W.  G.  Freemax  and  S.  E.  Chandler  (Loii- 
ilon,  liW7,  pii.  Vlll-rSin.  pis.  12.  jiy-s.  .'/OS,  inap.-i  10). — This  book  discusses  in  a 
popular  manner  the  cultivation,  harvesting,  preparation  for  the  market  and  for 
consumption,  and  the  commerce  of  cereal,  fruit,  vegetable,  fiber,  drug.  dye. 
spice,  and  other  crops  as  carried  on  in  different  parts  of  the  world.  The  list  of 
subjects  discussed  in  the  work  includes  most  of  the  common  articles  of  com- 
merce. 

Guide  to  experiments  conducted  at  Burgoyne  (University)  farm,  Imping'- 
ton,  and  at  other  centers  in  the  eastern  counties.  T.  H.  ;Midl)Leton  (Cuni- 
bridyv  Uiiir..  Dvpt.  Ai/r..  Uiiiilc  to  E-iitt.-t..  1907.  pp.  162.  pix.  .).  (hjins.  J). — The 
results  of  the  experimental  work  carried  on  by  the  agricultural  department  of 
Cambridge  Fuiversity  are  presented  in  tabular  form.  The  figures  given  in- 
clude the  crops  harvestefl  in  lOOG  and  the  experiments  made  in  feeding  live  stock 
in  the  winter  of  1906-7.  The  purpose  of  this  publication  is  to  present  the  rec- 
ords of  experimental  work  in  convenient  form.  Discussions  in  greater  detail  of 
the  work  are  given  in  The  Jounnil  nf  Af/ricultuntl  Scirticr  and  in  the  farmers' 
bulletins  issued  by  the  department.  These  nrticles  have  been  uotetl  from  time  to 
time  from  these  different  sources. 

[Soil  moisture  determinations!,  II.  T.  Nowell  (Wi/oinhtySta.  Rpt.  1907. 
pp.  70-11 'i.  p.(j.  1.  charts  10). — This  is  a  part  of  the  report  of  the  irrigation  en- 
gineer. 

Observations  on  rainfall,  irrigation,  and  evaporation  were  made  on  a  number 
of  plats  gi-owing  different  crops  and  variously  irrigated.  Taking  as  a  basis 
the  power  of  the  plant  to  live  and  grow  while  the  amount  of  moisture  iu  the 
soil  is  at  a  minimum,  it  was  found  that  in  general  alfalfa  and  oats  subsisted 
with  the  least  amount  of  soil  moisture  of  any  of  the  crops  grown  at  the  station, 
and  these  crops  were  followed  by  fall  rye.  field  peas,  spring  rye.  and  Defiance 
wheat  in  the  order  named.  Potatoes  planted  very  wide  apart  in  the  rows  used 
the  smallest  amount  of  soil  moisture  during  their  growth  and  field  peas  use<l 
the  most.  Defiance  wheat  apparently  used  the  least  moisture  after  potatoes, 
followed  by  alfalfa  and  oats,  spring  rye,  and  fall  rye. 

Comparisons  of  soil  culture  in  this  connection  showed  that  deep  plowing  was 
beneficial,  while  subsoiling  had  no  apparent  eft"ect.  Shallow  cultivation  pro- 
duced better  results  in  retaining  soil  moisture  than  deep  cultivation.  Plats  of 
grain  planted  in  8  in.  rows  retained  more  moisture  than  those  planted  in  16 
in.  rows,  possibly  because  of  the  heavier  stem  in  the  16  in.  rows,  the  same 
amount  of  grain  being  sown  per  acre  iu  the  two  cases. 

[Work  with  field  crops],  B.  C.  Bcffum  (Wyoniing  Sta.  Rpt.  1907,  pp.  3S-5S. 
figs.  Jf). — The  work  with  barley,  sweet  clover,  and  flax  is  briefly  reported,  and 
the  results  secured  iu  moisture  investigations  are  given  at  some  length  in  tables. 

Sweet  clover  proved  to  be  the  hardiest  clover  ever  grown  at  the  station  and 
was  found  to  be  adapted  to  all  kinds  of  soil,  even  to  those  containing  large  quan- 
tities of  alkali  and  to  dry  uplands  without  irrigation.  In  100.3.  2  plats  produced 
from  2  cuttings  about  4.5  tons  of  hay  per  iicre,  while  on  2  other  plats  a  yield  of 
3.75  tons  per  acre  was  secured.  The  first  2  plats  had  not  been  irrigated,  while 
the  last  2  were  irrigated  for  the  second  crop.  An  analysis  made  by  the  chemist 
of  the  station  showed  a  total  of  22  per  cent  of  protein  in  one  sample  of  the  hay. 
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Tlie  experiments  with  tiax  at  the  station  are  reviewed  and  it  is  shown  that  in 
1905  yields  of  flax  seed  from  8  different  varieties  ranged  from  168  to  443.2  lbs. 
per  acre. 

Report  of  the  chemists,  H.  G.  Knight  and  F.  E.  Hepner  (Wyoming  Sta.  Rpt. 
J 907,  pp.  68-67). — In  connection  with  brief  notes  on  the  various  lines  of  work 
conducted  by  this  department,  analyses  of  summer  and  winter  samples  of  west- 
ern wheat  grass  {Agropyron  occidentaJe),  Indian  millet  (Eriocoma  cuspidata) , 
needle  grass  {Stipa  comatd),  and  prairie  June  grass  (Kceleria  cristata)  are 
reported. 

Experiments  with  oats,  m.illet,  and  various  legumes,  A.  M.  Soule  and  P.  O. 
Vanatter  {Virginia  /S7a.  Bui.  J 68,  pp.  261-^90,  figs.  11). — Among  the  best  vari- 
eties of  spring  oats  tested  were  Silvermine,  Texas  Rust  Proof,  and  New  AYhite 
Sensation,  yielding  27.18,  26.53,  and  25.98  bu.  per  acre,  respectively.  The  seed 
of  Silvermine,  planted  in  1905,  contained  8.98  per  cent  of  protein.  The  crop 
secured  from  this  seed  contained  16.20  per  cent  and  the  crop  of  1906,  16.50  per 
cent.  The  seed  of  Texas  Rust  Proof,  secured  in  1905,  contained  13.33  per  cent 
of  protein,  and  the  resulting  crop  13.81  per  cent,  while  the  crop  of  1906  con- 
tained 15.14  per  cent.  The  percentage  of  hulls  of  the  different  varieties  of  oats 
varied  from  28  to  43  in  the  seed  and  from  30  to  43  in  the  resulting  crop.  Tetch 
and  oats  seeded  in  various  proi)ortions  yielded  from  0.90  to  1.57  tons  of  hay  per 
acre,  with  the  i)roportion  of  vetch  in  the  gi'een  crop  never  more  than  12.68  i)er 
cent  and  in  many  instances  less  than  2  per  cent. 

Among  the  best  varieties  of  millet  were  (ierman,  Japanese,  and  Hungarian, 
yielding  in  1905  and  1906  on  an  average  3.85,  2.80,  and  2.42  tons  of  hay  per  acre, 
respectively. 

Up  to  the  present  time  Whippoorwlll.  Iron,  New  Era.  and  Biack  cowpeashave 
given  the  best  results  at  the  station  for  hay  making,  the  avei'age  yields  for  the 
years  1905  and  19<X)  being  2.50,  2.43,  2.40,  and  2.23  tons  per  acre,  respectively. 
The  following  yields  of  hay  were  secured  from  soy  beans :  Ito  San  Yellow  2.156 
tons  per  acre.  Early  Green  1.63  tons,  Japanese  Pea  1.90  tons,  Hollybrook  2.95 
tons.  Mammoth  Yellow  2.S5  tons,  and  Extra  Early  Yellow  2.30  tons.  The  best 
average  grain  yields  were  as  follows:  Ito  San  Yellow  18.43  bu.  per  acre,  Early 
Green  16.16  bu.,  Japanese  Pea  15.20  bu.,  and  Metlium  Green  14.53  bu.  Inocu- 
lation tests  with  soy  beans  and  field  peas  were  without  apparent  results. 

The  best  varieties  of  field  beans  grown  at  the  station  in  1905  and  1906  were 
Choice  NaA-y,  which  made  an  average  yield  of  22.50  bu. ;  Burlingame,  which  pro- 
duced 19.78  bu. ;  Choice  Mediterranean,  .which  produced  18.20  bu. ;  and  White 
Marrowfat,  which  produced  17.75  bu.  per  acre.  Canada  field  peas  at  the  station 
have  thus  far  failed  to  give  a  large  enough  yield  of  grain  or  hay  to  prove 
remunerative. 

Report  of  the  agronomist,  R.  E.  Hyslop  {Wyoming  Sta.  Rpt.  1907,  pp.  126- 
140,  figs.  2). — The  lines  of  work  conducted  in  the  department  of  agronomy  are 
briefly  noted  and  the  results  of  cooperative  investigations  of  cereals  by  the 
station  and  the  Bureau  of  Plant  Industry  of  this  Department  in  1906  are 
tabulated. 

Intercultural  tillage  of  wheat  and  oats  on  ground  worn  out  by  continuous 
cropping  resulted  in  maintaining  a  darker  color  in  the  growing  crop  through- 
out the  season  than  on  the  plat  where  no  cultivation  was  given.  Field  peas 
sown  at  a  rate  to  supply  193,600  plants  per  acre  produced  5,794  lbs.  of  straw 
and  606  lbs.  of  seed,  which  was  a  larger  yield  of  both  straw  and  seed  than 
on  the  plats  where  the  stand  was  thinner.  The  use  of  nitrate  of  soda  in 
growing  a  plat  of  hulless  barley  api»areutly  gave  a  large  increase  in  the  yield 
of  straw  and  grain. 
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Single  or  continued  selection  in  breeding-  work  with  individuals  of  cereals 
and  leguminous  crops,  C.  I'^ruwirth  (Ztsclir.  Lamia-.  \'cr>iitclisic.  Osterr.,  Id 
{1901),  .Yo.  J,  /J/J.  .'pl-531,  pi.  1). — This  article  consists  of  historical  notes  on 
plant  selection,  describes  the  different  methods  practiced,  and  discusses  the 
possibility  of  substituting  single  selection  for  continued  selection  in  plant 
breeding  work  based  on  the  selection  of  individuals. 

Tne  classification  of  brewing  barley  from  a  technical  and  agricultural 
standpoint,  with  special  reference  to  its  nitrogen  content,  M.  Hubert  (BuI. 
Mens.  Off.  Ren.seig.  Agr.  [Paris],  6  (1907),  No.  7,  pp.  839-8J,.'f).— The  discussion 
of  this  subject  as  based  on  the  results  and  obserA-ations  of  numerous  iuvesti- 
gators  leads  to  the  conclusion  that  the  yield  and  the  nitrogen  content  of  barley, 
as  well  as  of  other  cereals,  is  largely  dependent  upon  weather  conditions  pre- 
vailing from  the  blossoming  period  until  maturity,  and  that  special  methods 
of  fertilizing  the  soil  can  have  no  effect  against  the  unfavorable  influences 
of  the  season. 

It  is  further  pointed  out  that  the  cultivated  varieties  of  barley,  even  those 
regarded  as  selected  strains,  are  frequently  mixtures  of  different  species  and 
that  a  chemical  analysis  of  such  a  mixture,  especially  the  determination  of 
nitrogen,  gives  only  average  results  which  may  differ  considerably  from  the 
composition  of  the  different  individual  species.  Pure  botanical  varieties  which 
may  be  separated  out  by  Nilsson's  method  show  a  much  greater  regularity  in 
chemical  as  well  as  in  physiological  characters  than  a  mixture  of  different 
species. 

The  introduction  of  botanical  purity  is  considered  of  advantage  in  the  ex- 
amination and  classification  of  brewing  barley  and  barley  to  be  used  for  seed, 
which  should  show  a  minimum  coefficient  of  jiurity  of  0.5  per  cent. 

The  valuation  of  brewing  barley,  E.  Prior  (Amer.  Brewers'  Rev.,  21  (1907), 
-Yo.s'.  .'i,  pp.  16.3,  16-'t;  0,  pp.  22-'t-226). — The  system  of  determining  the  value  of 
brewing  barley  used  in  Vienna  is  described  in  detail. 

It  is  pointed  out  that  the  determination  of  the  impurities  and  the  chaff  of  the 
barley  indicates  the  degree  of  cleaning  it  has  received,  together  with  the  per- 
centage of  kernels  worth  malting  it  contains ;  that  the  estimation  of  the  degree 
of  dissolution  leads  to  conclusions  relative  to  the  behavior  of  the  barley  in 
the  steep  and,  in  conjunction  with  the  protein  content,  also  relative  to  the  disso- 
lution of  the  barley  to  be  exi)ected  on  the  floor,  and  of  the  dissolution  of  the 
malt ;  and  that  the  hectoliter  weight,  the  1,0()0  kernel  weight,  and  the  quantity 
of  husk  indicate  the  quantity  of  valuable  substances  the  barley  contains.  By 
the  degree  of  dissolution  is  meant  the  sum  of  the  percentage  of  mealy 
kernels  in  the  original  barley  and  the  percentage  of  steely  kernels  which  become 
mealy  after  steeping  and  drying. 

Imported  low-grade  clover  and  alfalfa  seed,  E.  Brown  and  Mamie  L. 
Crosby  (U.  S.  Dept.  Agr.,  Bur.  Plant  Indus.  Bui.  Ill,  pt.  3,  pp.  18  pi.  1. 
fig.  1). — ^Analyses  of  61  samples  of  imported  low-grade  red  clover  seed,  5 
samples  of  high-grade  red  clover  seed,  and  10  samples  of  imported  low-grade 
alfalfa  seed  are  reported  and  described. 

The  analyses  of  the  low-grade  clover  seed  showed  the  following  average 
results :  lied  clover  seed  74.00  ])er  cent,  other  seeds  12.17  per  cent,  dirt  and 
broken  seed  1.3.S.3  per  cent,  kinds  of  weed  seeds  20.7,  weight  of  1,000  red  clover 
seeds  1,105.5  mg.,  germination  of  red  clover  seed  58.0.S  per  cent,  price  per 
100  lbs.  at  which  seed  was  imported  $7.61,  seed  that  germinated  in  sample 
4.3.16  per  cent,  actual  cost  of  100  lbs.  of  red  clover  seed  that  germinated  $20.30. 
The  5  samples  of  high-grade  red  clover  seed  gave  the  following  average  results: 
Red  clover  seed  07.73  per  cent,  other  seeds  0.85  per  cent,  dirt  and  broken  seed 
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1.42  per  ceut,  kinds  uf  weed  seeds  5.2,  weight  of  1,000  red  clover  seeds 
1,580  mg.,  germination  of  red  clover  seed  98.8  per  cent,  price  per  100  lbs.  at 
which  seed  was  offered  for  sale  $15.05,  seed  that  germinated  in  sample  96.55 
per  cent,  actual  cost  of  100  lbs.  of  red  clover  seed  that  germinated  $15.58. 
Many  of  the  low-grade  samples  contained  dodder,  while  in  the  5  high-grade 
samples  no  dodder  was  present. 

Analysis  of  IG  sami)les  of  imported  low-grade  alfalfa  seed  gave  the  following 
average  results :  Alfalfa  seed  86.44  per  cent,  other  seeds  4.89  per  cent,  dirt  and 
broken  seed  8.68  per  cent,  kinds  of  weed  seeds  15.75,  weight  of  1,000  alfalfa 
seeds  1,580  mg.,  germination  of  alfalfa  seed  51.47  per  cent,  price  per  100  lbs. 
at  which  seed  was  imported  $7.63,  seed  that  germinated  in  sample  44.31  per 
cent,  actual  cost  of  100  lbs.  of  alfalfa  seed  that  germinated  $18.78. 

Grow^ing  alfalfa  without  irrigation  in  Washington,  E.  E.  Elliott  (Wash- 
ington Sta.  Bui.  80,  pp.  32). — This  bulletin  presents  hi  a  popular  form  the 
results  of  practical  experiments  carried  on  at  the  station  farm,  together  with 
information  on  the  practices  of  progressive  farmers  in  the  State. 

Ten  years'  work  has  shown  that  on  virgin  soil  a  fair  stand  of  alfalfa  was 
readily  secured  and  that  a  failure  to  secure  a  perfect  stand  was  due  to  insuffi- 
cient seed  and  improper  methods  of  seeding.  The  field  used  yielded  heavier 
crops  from  j-ear  to  year  and  any  cultivation  given  the  ground  gave  good  returns. 
A  profitable  second  crop  was  secured  in  only  one  instance.  The  average  annual 
value  of  the  crop  is  estimated  at  about  $10  per  acre,  although  it  is  stated  that 
in  1897,  1899,  and  1900  it  was  considerably  more. 

In  one  experiment  seed  secured  from  Colorado  gave  much  better  results 
than  seed  from  an  luiknown  source.  Good  results  have  also  been  secured  frmn 
Turkestan  alfalfa. 

A  brief  statement  of  approved  methods  of  cultivatiou  concludes  the  bulleti:i. 

Farmers'  institute  bulletin,  1907,  W.  R.  Perkins  (Mis^sissiiiid  .S'/r/.  Bui. 
103,  in).  16,  figs.  8). — This  is  n  popular  bulletin  briefly  outlining  the  methods  of 
corn  improvement  and  corn  .judging,  and  discussing  the  subjects  of  seed  corn 
growing  and  testing. 

The  fibers  of  long-staple  upland  cottons,  H.  A.  Allard  ( U.  S.  Dcpt.  Agr.. 
Bur.  Plant  Indus.  Bui.  Ill,  pt.  2,  pp.  1\  pis.  2.  figs.  3). — This  bulletin  discusses 
briefly  the  apparent  lack  of  uniformity  of  cotton  fibers,  and  the  true  nature  of 
the  longer  fibers. 

With  reference  to  the  so-called  long  fibers  the  author  states  that  "  they  are 
not  longer  fibers  as  they  have  been  generally  considered,  but  are  caused  by  more 
or  less  curling  and  interweaving,  which  results  in  the  pulling  out  of  fibers  from 
adjacent  seeds." 

Artificial  fertilizers  for  cotton  in  the  central  provinces,  D.  Clouston  {Agr. 
J^ur.  India,  2  {1901),  A'o.  2,  pp.  116-122). — Nitrate  of  soda  was  applied  at  the 
rate  of  130  lbs.,  sulphate  of  potash  at  the  rate  of  65  lbs.,  and  superphosphate 
at  the  rate  of  260  lbs.  per  acre,  supplying  20.  o5,  and  50  lbs.  of  nitrogen,  potash, 
and  phosphoric  acid,  respectively.  The  season's  results  showed  that  nitrogen 
was  the  most  important  plant  food  on  this  particular  black-cotton  soil.  "VMien 
superphosphate  and  potash  were  applied  with  it  there  was  a  considerable  gain, 
but  the  value  of  the  increase  was  insufficient  to  cover  the  cost  of  these  two  sub- 
stances. The  plat  receiving  nitrogen  alone  produced  760  lbs.  of  seed  cotton  per 
acre,  while  the  complete  application  produced  870  lbs.,  and  nitrogen  with  either 
superphosphate  or  iiotash  SOO  lbs.  per  acre. 

The  milling  properties  of  oats,  R.  B.  Greig  and  W.  M.  Findlay  {Jour.  B<1. 
Agr.  [London],  I'l  (I'.^Ol),  ]S!o.  J.  pp.  251-268). — Observations  on  the  milling 
properties  of  oats  showed  that  within  the  same  variety  clay  soils  produce  a 
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graiu  of  liigli  milling  power  and  peaty  soils  one  of  low  milling  power.  The  dif- 
ference is  considered  as  probably  due  to  the  thinner  husk  and  better  matured 
kernels  from  clay  lands.  A  dry  season  was  found  favorable  to  meal  production, 
the  grain  containing  less  moisture  and  being  better  matured.  Excessive  nitrog- 
enous manuring  tended  to  thicken  the  husk,  to  delay  ripening,  and  to  decrease 
the  percentage  of  water  in  the  grain.  Phosphates  and  potash  appeared  to  in- 
crease the  proportion  of  kernel  and  certainly  accelerated  ripening.  It  is  stated 
that  if  oats  are  not  carefully  graded  loss  occurs  because  grains  of  unequal  size 
do  not  dry  uniformly,  in  shelling  the  larger  grains  are  broken  and  the  smaller 
escape,  and  very  small  grains  are  blown  away  with  the  husks. 

A  comparison  of  the  milling  properties  of  different  varieties  indicated  that  the 
milling  value  depends  on  the  thickness  of  the  husk  and  the  shape  of  the  kernel. 
It  is  pointed  out  that  the  relation  of  these  two  factors  is  not  always  apparent, 
and  by  way  of  illustration  attention  is  called  to  the  fact  that  the  husk  of  New- 
market oats  is  actually  thicker  than  the  husk  of  Potato  oats,  although  the  pro- 
portion of  husk  in  the  Newmarket  is  less  than  in  the  Potato,  so  that  Newmarket 
in  spite  of  a  thicker  husk  is  the  better  milling  varietj*.  A'arieties  in  which  the 
kernel  fills  up  and  is  closely  covered  by  a  thin  husk  have  the  highest  milling 
value.  It  is  stated  that  owing  to  the  shape  of  the  kernels  of  Newmarket,  Abun- 
dance, and  Thousand  Dollar  these  varieties  compete  successfully  as  milling 
oats  with  Potato  and  Scotch  Birlie.  Storm  King  has  a  short  pointed  kernel  and 
thick  husk  and  is  for  this  reason  a  poor  milling  variety. 

Experiments  on  transmission  in  the  potato,  E.  Grabner  (ZtscJir.  Landto. 
Versuchsic.  Osterr.,  10  (1907),  Xo.  7,  pi).  6'07-(>.}7). — The  results  of  cooperative 
investigations  carried  on  for  several  years  showed  that  tubers  from  the  best 
developed  hills  were  more  productive  than  those  from  smaller  hills,  and  the 
conclusion  is  drawn  that  the  yielding  capacity  may  be  increased  by  selecting 
tubers  for  seed  from  the  heaviest  hills, 

,  Comparisons  of  the  same  quantity  of  seed  by  weight  of  small  and  large 
tubers  resulted  in  the  obtaining  of  the  higher  yields  from  the  small  tubers. 
The  determination  of  size  from  the  weight  of  the  seed  was  not  applicable  in 
these  experiments,  nor  was  the  starch  content  as  based  on  the  specific  gravity 
of  the  seed  tubers  transmitted.  The  average  results,  however,  indicated  that 
starch  content  is  a  varietal  character,  and  it  is  believed  that  its  transmission, 
although  influenced  by  several  factors,  is  very  probable. 

Observations  on  the  form  of  tuber  in  its  relation  to  yield  and  starch  content 
showed  that  within  the  variety  globular  seed  tubers  influenced  the  starch  con- 
tent while  cylindrical  tubers  influenced  the  yield.  No  similar  connection  was 
observed  between  varieties  with  globular  tubers  and  those  of  which  cylindrical 
tubers  are  typical.  It  was  found  difficult  to  change  the  form  of  the  tuber  when 
this  appears  as  a  character  of  the  variety. 

Selection  of  potato  varieties  for  distilleries,  G.  Rossman  (Abs.  in  Zhtir. 
Oindtn.  Agron.  [Riiss.  Jour.  Expt.  Luudw.\,  7  (1906),  A'o.  6.  pp.  725,  726). — Ob- 
ser\ations  made  at  different  exijeriment  stations  showed  that  larger  vields  of 
I  iota  toes  and  a  higher  quality  of  tubers  were  secured  on  compact  soils  than  on 
sandy  soils,  and  that  varieties  with  red  tubers  grew  especially  well  on  clay 
soils,  but  did  not  make  as  good  a  growth  under  these  conditions  as  white 
varieties  on  light  soils. 

The  violet  Solanum  commersoni,  A.  and  P.  Andouard  (Bui.  Sta.  Agron. 
Loire-Inf.,  1905-6,  pp.  30-33). — Several  cultural  experiments  with  the  violet 
variety  of  Solanum  commersoni  are  reported.  In  one  instance  an  average  of  a 
little  over  8  kg.  of  tubers  per  hill  was  secured  from  40  hills,  and  in  another 
test  the  yield  corresponded  to  ■20.f>00  kg.  per  liectare  as  compared  with  10,000 
kg.  for  the  Early  Itose  potato  grown  under  the  same  conditions. 
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Investigations  on  the  morphological  influence  of  fertilizers  on  the  potato, 
P.  Vageler  (Jour.  Landic,  55  (1901).  No.  3,  pp.  193-21^). — The  experiments 
were  coudncted  on  a  newly  reclaimed  moor  soil.  Potash  and  phosphoric  acid 
were  applied  at  the  rate  of  300  kg.  and  nitrogen  at  the  rate  of  100  kg.  per 
hectare,  nud  these  substances  were  given  in  different  combinations.  The 
potatoes  were  planted  in  rows  70  cm.  apart,  with  30  cm.  between  plants  in  the 
row.  The  methods  of  obtaining  material  for  study  and  the  technical  processes 
of  the  investigation  are  described. 

It  was  found  that  nitrogen  on  this  kind  of  soil,  with  a  precipitation  of 
1,200  mm.,  tends  to  increase  the  number  of  stems  in  the  plant,  and  that  the 
length  of  the  stems  is  also  favorably  influenced.  The  effect  upon  the  length  of 
the  stems,  however,  is  not  so  marked  as  upon  their  number.  This  influence 
of  nitrogen  seemed  t«  be  brought  about  even  when  the  other  phint  food  ele- 
ments were  lacking  in  the  soil.  Potash  also  showed  its  influence  on  the  number 
of  stems,  especially  when  phosphoric  acid  and  nitrogen  were  lacking,  but 
[•hosphoric  acid  under  the  same  conditions  had  a  greater  influence  on  the 
length  than  upon  the  number  of  stems.  It  was  found  that  when  either  potash 
or  phosphoric  acid  was  not  included  in  the  fertilizer  application  better  results 
were  obtained  when  potash  was  given  than  when  phosphoric  acid  was  applied. 

AVith  reference  to  the  structure  of  the  leaf,  it  was  found  that  a  complete  ap- 
plication of  minerals  reduced  the  thickness  of  the  leaf  and  that  the  thickness 
of  the  epidermis  depended  upon  a  large  supply  of  potash  and  to  a  smaller  ex- 
tent upon  the  supply  of  phosphoric  acid.  Nitrogen  remained  almost  neutral  in 
this  connection.  The  thickness  of  the  loose  parenchyma  was  found  directly 
proportional  to  the  quantity  of  the  complete  fertilizer  used,  while  in  the  case 
of  the  palisade  parenchyma  the  proportion  was  invertetl,         ,^ 

Potato  experiments  in  progress  for  5  years  on  the  experiment  fields  of  the 
Podolsk  agricultural  society,  F.  Luijansky  {Abs.  in  Zhnr.  Opuitn.  Agron. 
[Russ.  .Jour.  E.rftt.  L<in(lir.],  8  (1907),  No.  2,  p.  231). — The  results  secured  are 
summarized  in  the  following  table : 

Average  results  with  (liferent  vaHctics  of  potatoes  compared  for  5  years. 


Varieties. 

Yield  of 

tubers 

per 

acre. 

Percent- 
age of 
starch 

per  acre. 

Yield  of 

starch 

per 

acre. 

Kosternitz - 

Bu. 

.353.07 
346.38 
341.70 

Per  cent. 
20.6 
20.8 
21.0 

Lbs. 

435. 9!) 

Kaiserin  Augusta ^ 

431.98 
435. 9() 

Silesia                            —    — —    -      -    -- 

337.91  i          21.5 
336.80            20.6 
331.61  1          20.4 
309.60            19.4 

430.67 

415.93 

405.2^ 

433.83 

The  action  of  manganese  on  the  potato  and  the  sugar  beet,  A.  Gkegoike,  I. 
Hendkick  and  E.  Carpiaux  (Bui.  Agr.  [Brussels],  23  (1901),  No.  6,  pp.  3SS- 
394). — The  action  of  manganese  on  dift'erent  crops  as  determined  by  various 
investigators  is  reviewed,  and  the  authors'  results  with  potatoes  and  sugar  beets 
are  briefly  reported. 

The  application  of  10  kg.  of  manganese  sulphate  per  hectare  had  no  effect 
upon  the  yield  of  potatoes,  but  an  application  of  50  kg.  showed  an  appreciable 
increase  amounting  to  5  to  9  per  cent  in  dift'erent  varieties.  The  application  of 
this  substance  had  apparently  no  effect  upon  the  yield  of  starch  and  it  did  not 
increase  the  resistance  of  the  plants  to  attacks  of  potato  rot.  Where  the  man- 
ganese sulphate  was  used  on  soil  well  supplied  with  nitrogen  its  action  was  the 
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same  as  on  soil  poor  in  uitrogpu,  and  It  is  tlierefore  coucludecl  that  tlie  effect 
of  this  substance  on  the  yields  can  not  be  attributed  to  its  rendering  the  nitro- 
gen of  the  soil  more  available. 

In  the  experiments  with  sugar  beets  500  kg.  each  of  superphosphate,  nitrate 
of  soda,  and  kainit  were  applied  per  hectare,  and  the  sulphate  of  manganese 
was  applied  in  quantities  of  10  and  50  kg.  per  hectare.  The  use  of  the  man- 
ganese compound  slightly  lowered  the  yield  of  beets,  but  their  sugar  content 
was  apparently  raised  in  the  same  proportion,  so  that  the  yield  of  sugar  on 
all  plats  was  the  same. 

The  chemical  composition  of  beet  seed,  with  special  reference  to  the  com.- 
position  of  the  seed  of  several  fodder  beet  varieties,  O.  P^allada  (Mitt.  Clicm. 
Tccli.  Vers.  ^^tat.  Crut.  Vvr.  Riiljcnz.  ludus.  Osterr.-Uiif/di:.  .Vo.  /,s'7.  ii/i.  /-.>). — 
The  composition  of  beet  seed  as  determined  by  different  inxestigators  is  dis- 
cussed and  reported,  together  with  the  results  obtained  by  the  author.  The  re- 
sults of  analyses  of  the  seed  bolls  of  different  varieties  of  beets  are  given  in 
the  following  table : 

Chemiciil  ronipositioii^  the  seed  bolls  of  fodder  beets  and  suf/ar  hr<'l.s. 


Moisture. 


Fodder  beets:  iPer  cent. 

Mammuth 11.46 

Oberndorf 11.20 

Eckendorf__:„-'  12.48 
Sugar  beet:     Wo- 
hanka    Ertra-  | 

greiche 11.31 


Albumin. 


Per  cent. 
9.13 
9.13 
9.. 31 


Nonalbu- 
minoid 
nitrogen 

com- 
pounds. 


Per  cent. 
3.06 
3.43 
3.31 


Per  cent. 


5.62 
4.84 


Xitro- 
gen-free 
extract. 


Percent.  Percent 


29.14 
30.81 
23.56 


Crude 
fiber. 


35.84 
33.. 50 
40.31 


Asli. 


Per  cent. 
5.22 
5.97 
6.10 

5.40 


Per  cent . 

0.47 

..34 

.09 


The  ash  of  the  seed  bolls  of  the  Mammuth  variety  was  found  to  contain  20.o(> 
lier  cent  of  potash,  11.98  per  cent  of  lime,  and  S.21  per  cent  of  phosphoric  acid: 
the  ash  of  Oberndorf  10.72  per  cent  of  potash,  0.S7  per  cent  of  lime,  and  12  per 
cent  of  phosphoric  acid :  and  the  ash  of  Eckendorf  18.59  per  cent  of  potash, 
9.30  per  cent  of  lime,  and  12.31  per  cent  of  phosphoric  acid.  Analyses  of  the 
seed  proper  showed  an  average  content  of  21.82  per  cent  of  potash,  4.06  per  cent 
of  lime,  and  40.05  per  cent  of  phosphoric  acid. 

The  chemical  composition  of  sug'ar-beet  seed,  F,  Strohmer  and  O.  B"'allada 
(Ostcn:  ViKjitr.  Ztsclir.  Zuclccrindits.  u.  Luiidir.,  UWli,  .Yo.  1,  p.  12;  abs.  in 
Zentbl.  Agr.  Chem.,  36  (1907),  No.  5,  pp.  52.M26).— The  results  presented  show 
the  following  composition  of  sugar-beet  seed :  Nuclein  3.16  per  cent,  protein 
17.25  jier  cent,  amids  5.76  per  cent,  glycerids  17.82  per  cent,  phytostearin  0.96 
Iier  cent,  lecithin  (».4(>  i)er  cent,  starch  19.5S  i)er  cent,  pentosans  3.0.'i  per  cent, 
other  nitrogen-free  extract  substances  24.70  i)er  cent,  crude  liber  1.90  per  cent, 
oxalic  acid  0.39  per  cent,  and  ash  4.99  per  cent.  The  ash  includes  2.70  per  cent 
of  i)hosi»horic  acid,  3.09  per  cent  of  potash,  and  0.23  per  cent  of  lime. 

The  results  secured  on  the  experiment  fields  of  the  Russian  society  of 
sugar  manufacturers,  S.  L.  Frankfort  {Abs.  in  Zhur.  Opuitn.  Agron.  [Rtiss. 
Jour.  Expt.  Landic],  7,  (1906),  Ao.  6",  pp.  696-698). — It  was  observed  that  the 
average  variation  in  the  results  was  reduced  in  proportion  to  the  fertility  of 
the  soil. 

In  1905  better  results  were  secured  from  the  application  of  the  fertilizer  in 
the  rows  together  with  the  seed  than  by  broadcasting.  During  two  seasons  the 
seed  and  fertilizer  were  mixed  in  definite  proportions  and  sown  together  in 
drills.  The  yield  of  beets  was  about  the  same  as  when  the  ai)plication  of  fer- 
tilizer in  the  row  was  made  in  the  usual  way,  hut  the  growth  of  the  young 
plants  was  not  so  vigorous. 
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Tbinuiug  experiments  led  to  the  conclusion  tbat  beets  may  be  grown  wider 
apart  in  the  row  than  has  hitherto  been  practiced.  While  an  increase  in  the 
distance  between  plants  somewhat  lowered  the  sugar  content  the  yield  of  sugar 
secured  was  not  perceptibly  diminished. 

The  influence  of  different  quantities  of  manure  and  commercial  fertilizers 
applied  to  winter  wheat  on  the  succeeding  beet  crop,  S.  L.  Frankfort  {Abs. 
ill  Zliiir.  Opuitii.  Agron.  [Russ.  Jour.  Ej-itt.  Lundw.\,  7  {1906),  No.  J.  /*.  53). — 
Experiments  conducted  during  3  years  showed  that  where  barnyard  manure 
failed  to  increase  the  yield  of  winter  wheat  the  use  of  superphosphate  or  super- 
phosphate and  nitrate  of  soda  alone,  or  in  addition  to  the  manure,  were  also 
without  effect.  Where  manure  gave  a  large  increase  in  the  yield  of  wheat  super- 
phosphate also  proved  of  benefit,  although  the  increase  was  not  so  marked  as  in 
the  case  of  the  manure.  The  use  of  superphosphate  in  conjunction  with  barn- 
yard manure  proved  of  but  little  benefit,  while  the  application  of  nitrate  of  soda 
with  superphosphate  or  of  superpliosphate  with  barnyard  manure  sometimes 
increased  and  sometimes  decreased  the  yield,  apparently  because  of  weather 
conditions.  ^ 

It  is  concluded  that  superphosphate  and  superphosphate  with  nitrate  of  soda 
applied  separately  or  in  combination  with  barnyard  manure  to  winter  cereals 
will  increase  the  yield  of  a  succeeding  sugar-beet  crop,  and  the  statement  is 
made  that  1,00(»  pood  (IS  tons)  of  barnyard  manure  applied  to  a  winter  cereal 
and  superphosphate  apiilied  directly  to  the  succeeding  beet  crop,  or  superphos- 
phate and  nitrate  of  soda  applied  to  the  winter  cereal  is  likely  to  give  as  large 
a  yield  of  beets  and  sugar  as  2,500  pood  (45  tons)  of  barnyard  manure  applied 
to  the  winter  cereal  without  the  minerals. 

Observations  on  the  growth  of  winter  wheat  in  the  year  1905,  G.  Koz- 
1.0VSKI  {Abs.  in  Zhur.  Oiniitn.  Aynnt.  [Rus.'<.  Jour.  Ex/it.  rAiudic.],  8  {1007), 
X<>.  1.  i>]).  101,  102). — It  was  observed  that  when  the  plants  stooled  to  more 
than  5  or  (5  stems,  which  is  considered  normal,  the  quality  of  the  grain  was 
reduced.  The  i)roper  stooling  of  the  plants  and  the  vigorous  growth  in  the  fall 
seem  to  overcome  all  danger  from  frost.  Soils  having  produced  fallow  crops 
contained  less  moisture  throughout  the  entire  year  than  soils  which  had  l)een 
in  bare  fallow.  The  crop  fallows  wei'e  not  so  pervious  to  rain  as  the  bare 
fallow  soils. 

HORTICULTURE. 

Horticultural  survey  of  [Texas]  Gulf  Coast,  E.  C.  Green  {Texas  ^ta.  Bui. 
9-'i,  pp.  21,  pgs.  7). — During  the  past  3  or  4  seasons,  in  which  the  Gulf  Coast 
regif)n  of  Texas  between  Corpus  Christi  and  Brownsville  has  been  open  for 
settlement,  the  trucking  industry  has  been  developed  to  a  considerable  extent 
at  various  points.  With  the  view  of  securing  reliable  information  relative  to 
the  crops  which  have  been  thus  far  successfully  grown,  the  author  made  a 
horticultural  survey  of  this  region  during  December,  i;)06.  This  bulletin  con- 
sists of  notes  secured  from  successful  truck  growers  at  the  different  points 
-visited. 

Considerable  information  is  given  relative  to  kinds  and  varieties  of  vegetables 
grown  at  the  different  points,  planting  dates  and  distances,  cultural  methods, 
insects  and  diseases,  together  with  data  on  yields  and  returns  from  the  various 
crops.  The  general  advice  given  to  newcomers  is  that  it  is  not  wise  to  attempt 
special  truck  crops  on  the  new  land  but  rather  to  plant  cotton  and  corn  or 
sorghum  the  first  season,  thus  subduing  the  wild  land  by  plenty  of  culture  with 
team  tools.  In  any  case,  the.  crop  plan  as  developed  at  the  different  points 
should  be  followed  for  the  first  season  or  two  until  the  new  settler  becomes 
better  acquainted  with  the  coimtry. 
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Horticulture  in  Egypt  (CUtrd.  Vhron.,  3.  ser.,  Jf2  (1907),  Nos.  1073,  pp.  U, 
J/J;  J07.'i,  pp.  73,  7.'i). — A  popular  account  of  tlie  extent  and  methods  of  cultiva- 
tion of  a  large  number  of  tropical  and  semitropical  fruits  and  vegetables  in 
Egypt. 

Phenology  as  an  aid  to  horticulture,  E.  Mawley  (Jour.  Roy.  Ilort.  8oc. 
[London],  32  {1907),  pp.  .7J-J7,  dgiiia.  3). — The  author  gives  an  account  of  the 
methods  adopted  by  the  Royal  Meteorological  Society  in  order  to  compare  the 
dates  of  flowering  of  certain  plants  in  different  parts  of  Great  Britain  year 
after  year. 

Specimen  tablei^  and  records  are  given,  together  with  suggestions  for  the 
modification  and  use  of  these  methods  in  private  gardens. 

Influence  of  the  stock  on  the  scion,  G.  Riviere  (Jour.  Soc.  Nat.  Hort. 
France,  .'/.  scr.,  8  (1907),  Mar.,  pp.  15S-160). — A  summary  is  given  of  previous 
grafting  experiments  conducted  by  the  author  in  conjunction  with  G.  Bailhache, 
in  which  they  found  a  variation  in  color,  size,  and  content  of  sugar,  acid,  and 
dry  matter  with  the  fruits  of  both  apples  and  pears  when  grafted  on  different 
stocks.  Their  recent  investigations  along  the  same  line,  which  are  noted,  appear 
to  demonstrate  further  that  the  products  of  the  scion  are  influenced  more  or 
less  by  the  stock.  Among  the  stocks  studied  for  pears  the  Cognassier  appears 
to  exert  the  best  influence  on  the  scion  both  with  regard  to  increase  in  size 
of  the  fruit  and  increase  in  sugar  content.  Reference  is  made  to  a  Doyenne 
d'Alencon  pear  grafted  on  a  Doucin  apple.  While  the  growth  of  this  tree  is 
not  vigorous,  it  is  said  to  be  1.3  vears  of  age  and  bore  fruit  for  the  first  time 
in  1906. 

The  variations  or  sports  which  frequently  occur  among  flowering  plants, 
L.  Duval  (Jardin,  21  (1907),  No.  Jf89,  pp.  198-200).— A  discussion  of  the  above 
subject,  in  which  the  author  cites  numerous  instances  of  the  occurrence  of 
variations  or  sports  among  many  of  onr  flowering  jilants. 

Report  of  the  government  horticultural  and  experimental  fields  in  South 
Holland  for  1906,  C.  H.  Claassen  et  al.  (Vcrslag  Rljkstuinbouwproefvelden 
Zuid-HoUaiul,  1006,  pp.  109). — During  the  season  of  1906  over  150  cooperative 
cultural,  variety,  fertilizer,  and  spraying  experiments  were  conducted  with  a 
large  variety  of  fruits  and  vegetables  in  South  Holland  under  the  direction  of 
the  professor  of  horticulture  at  Boskoop.  This  pamphlet  embraces  reports  of 
the  various  experimenters  with  regard  to  the  experiments  and  tests  undertaken 
in  the  different  localities. 

American  varieties  of  garden  beans,  W.  W.  Tracy  (U.  K.  Dept.  Agr.,  Bur. 
Plant  Indus.  Bui.  109,  pp.  173,  pis.  2//). — A  continuation  of  previous  investi- 
gations on  varieties  of  vegetables  (E.  S.  R.,  14,  p.  057;  16,  p.  871). 

The  author  has  made  an  extensive  study  of  the  varieties  of  garden  beans 
listed  by  American  seedsmen.  The  results  of  these  studies  are  said  to  be 
based  largely  on  variety  tests  conducted  at  Washington,  D.  C,  and  in  various 
r»laces  in  the  States  of  Connecticut,  New  York,  Minnesota,  Nebraska,  Missouri, 
California,  and  Washington. 

Beans  are  said  to  be  sold  in  the  United  States  under  more  than  400  varietal 
names,  and  to  have  at  least  185  distinct  types.  A  summary  is  given  of  all  the 
varieties  desirable  for  home  use  and  the  market.  A  classification  with  key  is 
also  given  of  practically  all  of  the  distinct  varieties  now  listed  by  American 
seedsmen,  together  with  a  description,  comparative  notes,  synonyms,  and  history 
of  each.  A  list  is  given  of  nearly  all  the  garden  beans  catalogued  today  in 
America,  embracing  both  distinct  and  subsidiary  varieties,  of  which  the  latter 
have  been  found  upon  trial  to  be  strains  or  duplicates  of  the  distinct  types.  The 
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text  is  accompanied  by  a  large  uumber  of  illustrations  which,  together  with 
the  descriptions,  it  is  hoped  will  serve  as  a  standard  for  the  different  bean 
varieties. 

Introductory  statements  deal  with  the  botanical  relationship  of  bean  species, 
the  principles  of  classification,  history  of  varieties,  rules  for  desci'iptiou,  and 
an  explanation  of  the  various  characters  referred  to  in  the  accompanying 
descrijitions. 

Celery  culture,  W.  R.  Beattie  (New  York,  1907,  pp.  X+143,  pi.  1,  figs.  59). — 
This  book  treats  of  the  production  of  celery  for  home  use  and  for  market,  In- 
cluding the  selection  of  soil,  production  of  plants,  methods  of  cultivation,  har- 
vesting, packing,  marketing,  and  uses.  Consideration  is  also  given  to  the  selec- 
tion of  varieties  for  various  purposes,  the  profits  derived  from  celery  culture, 
and  seed  production.  The  information  given  is  based  upon  practical  experi- 
ence, together  with  observations  of  the  methods  employed  by  the  most  success- 
ful growers.     The  text  is  fully  illustrated. 

The  best  fruits  at  the  beginning'  of  the  twentieth  century  (Rev.  in  Jardiii, 
21  (1901),  Xo.  Ji90,  p.  22J).— The  National  Horticultural  Society  of  France 
has  prepared  a  list  of  250  fruit  trees,  which  is  intended  as  a  guide  for  the  selec- 
tion of  tlie  best  varieties.  These  are  arranged  in  alphabetical  order  and  the 
name,  synonym,  origin,  and  detailed  descriptions  of  both  tree  and  fruit  are 
given. 

Some  little-known  edible  native  fruits  of  the  United  States,  II.  H.  Rusby 
(Jour.  N.  Y.  Bot.  Gard.,  8  (1907),  No.  92,  pp.  175-188).— A  popular  lecture  on 
this  subject  delivered  at  the  New  York  Botanical  Garden,  ,iu  which  the  author 
gives  a  descriptive  account  of  a  large  number  of  our  native  fruits  which  at  the 
present  time  are  little  used  for  food  purposes  but  many  of  which  it  is  believed 
are  amenable  to  great  improvement  by  modern  methods  of  tre.ftment. 

Investigations  on  the  dropping  of  young  fruit,  A.  Osterw alder  (Landw. 
Jahrb.  Schiceiz,  21  (1907),  No.  5,  pp.  215-225,  figs.  12). — The  opinions  of  sev- 
eral investigators  with  regard  to  the  causes  leading  to  the  premature  dropping 
of  the  fruit  are  briefly  considered  and  an  account  is  given  of  the  author's  in- 
vestigations to  determine  whether  or  not  the  seed  of  such  fruif  is  fertilized  be- 
fore dropping. 

The  seeds  of  a  large  number  of  pears  and  apples  of  both  fallen  fruit  and 
fruit  picked  from  the  tree  were  examined.  From  the  tabulated  results  it  appears 
that  there  is  comparatively  little  difference  between  the  number  of  seed  and 
embryos  formed  in  the  fallen  fruit  and  in  fruit  which  remains  on  the  tree,  from 
which  the  author, draws  the  conclusion  that  the  dropping  of  young  pears  and 
apples  does  not  stand  in  direct  relation  with  the  previous  fertilization  of  these 
fruits. 

Some  figures  are  given  illustrating  the  comparative  development  of  self- 
dropped  pears  and  jiears  plucked  from  the  tree.  In  each  case  the  normal  pears 
appeared  to  be  much  better  developed. 

A  treatise  on  citrus  culture  from  seed  to  fruit,  \V.  E.  Masters  (Agr.  Jour, 
Cape  Good  Hope,  SO  (1907),  Ao.s.  2,  pp.  155-172;  3,  pp.  307-325;  J,,  pp.  .',37-.',53; 
5,  pp.  605-630;  6,  pp.  751-763,  figs.  lit). — From  his  investigations  of  several 
years'  duration  in  the  propagation  of  citrus  trees  in  South  Africa,  the  author 
has  elaborated  a  system  of  budding  and  grafting  which  is  designated  the 
"Masters  training  system."  "Training,"  as  this  system  is  also  called,  is  based 
primarily  on  the  influence  of  the  stock  on  the  scion,  which  influence  the  author 
claims  to  have  discovered  quite  by  accident  but  to  have  further  verified  by  his 
own  work,  together  with  a  study  of  the  results  unwittingly  secured  by  other 
orchardists. 
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In  the  present  work  the  iiifuU'iits  which  led  to  the  development  of  "  training  " 
are  described,  the  investii^ations  :ind  results  upon  which  the  author's  conclusions 
are  based  are  discussed  at  lenjrth,  and  the  effort  is  made  to  show  how  "train- 
ing" maj'  be  applied  iu  reorganizing  the  citrus  industry  of  .South  Africa  on  a 
tirm  basis,  financially  and  otherwise.  The  lemon,  Cape  Seedling  and  Seville 
oranges,  and  pamplemous  (pomelo)  are  compared  with  regard  to  their  value  as 
stocks,  and  consideration  is  given  to  seed  bed  and  nursery  practices,  trans- 
planting operations,  the  science  of  budding  and  grafting,  and  the  Mal-di- 
gomma  (root-rot). 

According  to  the  author  the  intiuences  of  the  stock  on  citrus  fruit  are  only 
conspicuous  when  "(1)  the  stock  shall  greatly  differ  from  the  fruit  (as,  for 
instance,  the  lemon  and  orange),  and  (2)  when  the  stock  is  able  to  assert  its 
full  unchecked  inlluences  in  complete  atllliation  with  the  scion  and  by  ample 
moisture."  As  a  result  of  his  experience  the  lemon  is  severely  discounted  as  a 
stock  for  the  orange,  since  the  fruit  is  said  to  partake  of  the  nature  of  the  stock 
and  to  become  thereby  acidulated. 

The  author  attempts  to  show  that  high-grade  fruit  can  only  be  produced  by 
equally  high-grade  stocks,  and  "  that  the  only  way  iu  which  the  growth  of  the 
grafted  variety  may  be  made  to  equal  the  growth  of  the  stock  is  by  constantly 
associating  and  reassociating,  again  and  again,  the  tree  carrying  the  scion  that 
produces  high-grade  fruit  with  another  stock  similar  in  all  respects  to  that  on 
which  the  high-grade  fruit  is  already  growing  and  flourishing  to  perfection." 

To  bring  about  this  result  is  the  purpose  of  the  '*  Masters  training  system," 
which  consists  of  a  series  of  budding  and  grafting  known  as  first-union,  second- 
union,  and  third-union  grafting.  A  "  training  first-union  "  is  defined,  in  sub- 
stance, as  a  scion  from  any  adult  tree  budded  at  or  close  to  the  crown  of  a  stock 
which  has  been  cut  down.  A  "  training  second-union  "  is  by  preference  a  graft 
grown  by  the  previous  first  union  taken  as  soon  as  the  wood  is  ripe  and  grafted 
on  the  same  kind  of  stock  again,  which  has  been  cut  back  to  within  about  4  in. 
of  the  crown.  A  "  training  third-union  "  is  a  graft  or  bud  inserted  some  10  or 
12  in.  above  the  surface  of  the  soil,  usually  at  the  base  of  the  main  branches  on 
the  growing  stock  not  cut  down  until  later.  In  the  first  and  second  union  graft- 
ing operations  one  stock  sprout  is  allowed  to  grow  along  with  the  scion,  and 
until  the  scion  sprout  practically  equals  the  growth  of  the  stock  sprout  the 
second  union  gi*afting  operation  is  repeated.  When  the  two  growths  are  about 
equal,  the  third-union  graft  is  made  and  the  tree  considei'ed  trained  for  the 
orchard. 

The  author  claims  for  this  system  that  although  fruiting  is  retarded  by  the 
continued  regrafting  the  growth  in  later  years  will  be  much  more  satisfactory, 
and,  providing  the  fruit  growing  on  the  trees  from  which  the  stocks  and  scions 
originally  came  was  of  superior  type,  that  the  quality  of  the  fruit  will  be 
superior  to  that  of  promiscuously  grafted  fruits. 

Curing  the  lemon,  W.  .J.  Allen  (Agr.  Gas.  .Y.  »S'.  Wales,  IS  {1901).  Mo.  6, 
PI).  503-.')  10.  fiffs.  10). — A  ])opular  description  of  the  process  of  curing  lemons, 
together  with  the  equipment  used,  based  on  practices  employed  in  California. 

On  the  dwarf  coffee  of  the  Sassandra,  Coffea  humilis,  A.  Chevalier  (Compt. 
Rend.  Acail.  Sci.  \I'(iris],  /'/.)  (IHOI).  A'o.  .7.  />/*.  .I'iS-.llO). — The  author  gives 
an  account  of  the  occurrence  and  distribution  together  with  the  botanical 
description  of  a  new  species  of  coffee  found  by  M.  Fleury  on  the  Ivory  Coast, 
and  which  the  author  has  named  Coffea  hitDiilis.  TIh'  bush  of  this  species  is 
much  smaller  than  other  coffees  and  grows  under  dense  forest  shade.  It  i.s 
not  very  fruitful,  however,  and  on  this  account  is  of  value  only  as  a  botanical 
curiosity. 
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The  cold  storage  of  small  finiits,  H.  H.  Fulton  (V.  S.  Dcpt.  Agr.,  Bur. 
Plant  Indus.  Bui.  lOS,  tip.  28,  pis.  S). — Tlie  author  conducted  investigations 
covering  a  period  of  3  years  relative  to  the  factors  affecting  the  keeping 
of  small  fruits  in  cold  storage,  including  the  influence  of  soil  and  climatic  con- 
ditions, the  time  of  picking,  methods  of  handling,  types  of  packages  and 
wrappers,  and  the  temperatures  in  the  storage  house,  together  with  the  effect 
of  cold  storage  on  the  flavor  and  aroma  of  tlie  fruit  and  tlie  behavior  of  the 
fruit  when  withdrawn  from  storage.  A  number  of  these  problems  are  to  be 
studied  further,  and  wliile  the  princiitles  evolved  from  the  tests  thus  far  are 
believed  to  be  correct  the  present  report  is  regarded  as  preliminai-y  rather 
than  as  conclusive  and  final.  Kesults  are  also  given  of  investigations  made  by 
H.  C.  Gore  on  the  composition  of  the  air  in  different  types  of  packages  and  the 
influence  of  oxygen  gas  on  the  Iveeping  quality  of  small  fruits. 

An  outline  is  given  of  the  experiments,  the  results  are  discussed  in  detail 
and  are  summarized  in  substance  as  follows:  Small  fruits,  unlike  most  of  the 
tree  fruits,  are  not  adapted  to  Iveeping  for  any  length  of  time  in  cold  storage, 
although  cold  storage  is  a  considerable  factor  in  preserving  such  fruits  for 
short  periods.  They  are  sometimes  stored  in  a  frozen  condition  for  weeks  and 
even  months  for  use  by  confectioners,  bakers,  and  restaurateurs. 

Berries  grown  upon  low,  moist  soil  usually  break  down  more  quickly  in  cold 
storage  than  berries  of  the  same  varieties  grown  upon  a  light,  dry  soil.  Berries 
keep  better  when  the  moisture  supply  has  been  adequate  for  their  sound 
healthy  development  than  the  same  varieties  stunted  by  drought  or  subjected 
to  excessive  rainfall.  Small  fruits  designed  for  cold  storage  should  be  well 
matured  and  fully  colored  but  firm.  No  ai>parent  difference  was  noted  in  the 
keeping  qualities  of  small  fruits  from  early,  medium,  and  late  pickings.  The 
fruit  must  be  handled  (luickly  and  carefully  in  the  field  and  on  the  way  to  the 
storage  house  to  prevent  ripening  and  bruising.  With  fruit  stored  for  only  2 
or  3  days,  a  temi)erature  of  36  to  40°  F.  usually  gives  satisfactory  results, 
although  32°  F.  is  preferred.  For  somewhat  longer  periods  a  temperature  of 
30  to  32°  F.  is  found  more  effective.  When  frozen  for  long  keeping,  small 
fruits  are  usually  subjected  to  a  temperature  of  5  to  12°  F. 

In  one  test  strawberries  and  raspberries  were  stored  in  close  paper  cartons 
lined  with  paraffined  cardboard,  in  addition  to  which  some  of  the  cartons  were 
wrapped  with  paraffined  paper.  Without  the  extra  wrap  the  cartons  preserved 
the  fruit  in  good  sound  condition,  freer  from  mold  and  tainted  less  by  stor- 
age-house odors  than  fruit  stored  in  open  packages,  whereas  with  the  extra 
wrap  they  proved  too  tight  and  the  fruit  softened  and  had  the  characteristic  bad 
flavor  of  fruit  confined  in  an  atmosphere  of  carbon  dioxid.  AVrapping  baskets 
of  berries  in  thin  impervious  paper  aids  materially  in  retaining  the  bright 
color  and  attractive  api)earauce  of  the  fruit,  prevents  the  absorption  of  storage- 
house  odors  to  a  marked  degree  and  retards  to  some  extent  the  appearance  of 
mold. 

In  the  test  to  determine  the  influence  of  oxygen  gas  on  the  keeping  quality 
of  small  fruits,  several  boxes  of  strawberries  were  exposed  to  the  usual  condi- 
tions of  the  open  package  and  several  were  kept  in  a  large  glass  bell  jar  in 
which  the  air  was  displaced  with  oxygen  of  90  to  95  per  cent  purity  and  re- 
newed at  intervals  of  2  to  4  days  throughout  the  experiment.  At  the  end  of 
16  days  the  jars  were  opened  and  the  fruit  compared  with  the  exposed  boxes. 
The  fruit  held  in  oxygen  had  a  good  color  and  flavor  and  was  free  from  black 
mold,  but  was  too  soft  for  marketable  purposes.  The  fruit  in  the  open  boxes 
had  a  good  color  but  a  bad  flavor  and  was  badly  molded.  A  similar  test  was 
made  with  rasitberries  and  as  with  the  strawberries  no  effect  attributable  to 
the  presence  of  oxygen  was  brought  out,  the  difference  between  the  inclosed 
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and  open  lots  api>earing  to  he  about  that  which  occurs  when  fruit  is  stored  for 
the  same  length  of  time  in  open  and  closed  packages. 

"  Strawberries  were  kept  in  good  condition  in  cold  storage  from  1  to  2  weeks ; 
red  raspberries,  2  to  3  days ;  black  raspberries,  3  to  5  days ;  blackberries  and 
dewberries,  from  a  week  to  10  days,  and  currants,  2  to  3  weeks.  Cranberries 
kept  all  winter.  Strawberries,  raspberries,  and  blackberries  which  have  been 
stored  for  several  days  usually  begin  to  break  down  within  10  to  12  hours  after 
removal  from  the  storage,  while  currants  and  gooseberries  hold  up  fom  12  to  24 
hours  longer." 

The  graft-stocks  for  dry  soils,  J.  Capus  {FeiiiUc  Yin.  Girondc,  32  (1001), 
Xo.  32,  p.  126).— The  author  discusses  the  comparative  value  of  American 
grape  stocks  for  French  vineyards.  Vines  grafted  on  Riparia  are  said  to  have 
proved  unsatisfactory  on  dry  soils  both  as  to  the  growth  of  the  vine  and  the 
quality  of  the  wine.  The  author  is  of  the  opinion,  however,  that  this  fact 
should  not  lead  to  the  conclusion  that  vines  grafted  on  American  stocks  will 
give  wine  inferior  to  French  vines  and  he  briefly  describes  some  experiments, 
the  results  of  which  indicate  that  certain  hybrids  of  Cordifolia  are  adapted 
to  soils  with  a  high  lime  content  and  that  the  hybrids  of  Berlandieri  are 
adapted  to  dry  soils  whether  calcareous  or  not. 

An  account  is  also  given  of  a  test  of  the  wines  from  S  different  graft-stocks 
all  grafted  with  Cabernet-Sauvignon,  As  a  result,  Cordifolia  X  Rupestris 
produced  the  highest  quality  of  wine.  This  test  was  repeated  in  1900  under 
different  weather  conditions  but  with  practically  the  same  I'esults. 

Vine  culture  and  wine  trade  of  Germany,  C.  Niessen  (Diplo.  and  Cons. 
Rpts.  [London].  Misc.  ser.,  1907,  Xo.  (idl.  pp.  17). — This  is  a  report  on  the  vine 
culture  and  wine  trade  of  Germany  for  the  years  1905  and  1900,  in  which  brief 
notes  are  given  of  the  condition  of  the  crops  throughout  these  seasons,  together 
with  statistics  with  regard  to  the  area,  and  the  quantity  and  value  of  wine  pro- 
duced, the  annual  production  since  1890,  and  the  imports  and  exports  of  wine 
and  liquors  to  and  from  Germany  for  the  years  1903  to  1905,  inclusive. 

The  area  planted  with  vines  in  1905  is  giv^n  as  120.090  hectares  (296,037 
acres),  from  which  3,855.978  hectoliters  (101,797.819  gal.)  of  wine  were  pro- 
duced, having  a  value  of  109.170.271  marks  ($25,983,952).  German  wine  grow- 
ing received  a  severe  blow  in  1900,  owing  to  the  destruction  of  the  crop  by  va- 
rious insect  and  fungus  enemies  such  as  the  hay  and  sour  worm,  Oidium  and 
especially  Peronospora,  hence  the  total  quantity  of  wine  produced  for  that  year 
is  estimated  as  only  about  1,800.000  hectoliters  (47,520,000  gal.).  It  is  rather 
generally  believed  among  the  growers  that,  although  the  introduction  of  Amer- 
ican vines  might  be  favorable  as  regards  quantity  of  wine,  the  quality  would 
be  injured. 

Peppermint;  a  crop  for  swamp  lands  (Rural  New  Yorker,  66  (1907).  \o. 
2988,  pp.  .373,  37.'/,  fips.  //).^This  is  an  account  of  the  cultivation,  harvesting, 
and  distillation  of  peppermint  in  Michigan.  It  is  estimatefl  that  not  more  than 
8,(XK)  acres  of  peppermint  were  growi)  in  the  United  States  during  the  past 
season,  more  than  90  per  cent  of  which  was  within  a  radius  of  90  miles  of  the 
city  of  Kalamazoo. 

Although  mint  can  be  grown  on  any  land  suitable  for  the  profitable  produc- 
tion of  corn,  its  cultivation  is  said  to  be  most  profitable  when  grown  on  soils 
rich  in  decayed  vegetable  matter,  commonly  known  as  muck.  The  estimated 
average  yield  of  oil  per  acre,  under  careful  cultivation,  is  given  as  35  lbs.  from 
new  mint,  about  25  lbs.  the  second  year,  and  12  lbs.  the  third  year,  or  an  avei'age 
of  24  lbs.  during  a  3-year  period.  At  $2.12  per  pound,  the  average  i)rice  of  mint 
for  the  past  10  years,  the  income  per  acre  is  $51.28.     Reference  is  made  to  one 
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grower  who,  not  long  ago,  drew  to  market  a  year's  product  of  oil  on  a  single 
load,  receiving  over  $7,000  for  it. 

Figures  are  given  ilUistratiui,'  tlie  e(iuipment  of  a  mint  distillery. 

Perfumes:  Their  source  and  extraction,  J.  C.  Umney  {Jour.  Roy.  Hort.  Soc. 
[Lotidon],  32  {1901),  p/t.  J2S-tJ^0,  flyx.  H). — Consideration  is  given  to  the  early 
history  and  introduction  of  the  perfume  industry  into  P^urope,  the  classifica- 
tion of  flowers  for  perfumery,  and  the  elaboration  of  perfumes  in  i)lants,  to- 
gether with  the  processes  of  extraction  and  distillation. 

Descriptions  are  also  given  of  numerous  odorous  synthetic-  l)odies  used  in 
making  artificial  perfumes,  together  witli  tabulated  data  showing  the  world's 
l)roduction  of  perfumery  of  various  kinds. 

The  book  of  water  gardening.  P.  Bisset  ( \cw  York,  1901,  pp.  199,  pis.  2,  figs. 
120,  (IgniK.  11). — This  book  is  designed  to  give  detailed  practical  information 
for  the  selection,  grouping,  and  successful  cultivation  of  aquatic  and  other  plants 
used  in  making  water  gardens  and  their  surroundings.  The  work  is  said  to 
contain  a  record  of  the  author's  practical  experience  with  this  class  of  plants 
extending  over  a  period  of  15  years,  and  covers  all  conditions  from  tliat  of  the 
amateur  with  a  few  plants  to  the  large  estate  or  park.  The  text  is  fully  illus- 
trated with  numerous  ]ilates  and  diagrams. 

FORESTRY. 

The  trees  of  Great  Britain  and  Ireland,  H.  J.  Elwes  and  A.  Henry  {Edin- 
buryJi,  1901,  rol.  2.  pp.  VI-\-'i~)0.  pis.  HS). — This  is  volume  2  of  an  extensive 
treatise  on  the  trees  either  native  to  or  cultivated  in  Great  Britain,  and  believed 
to  be  suitable  for  timber  trees,  including  about  300  species  in  f^l.  In  volume  1 
the  several  species  of  12  genera  were  considered  (E.  S.  R.,  18,  p.  1134). 

In  part  1  of  the  present  volume  the  species  of  11  more  genera  are  studied: 
Thu.ioi)sis,  ^Esculus,  Tsuga,  Juglans,  the  several  varieties  of  common  oalc  {Quer- 
ciis  peduncuJat(t),  Larix,  Pinus,  Gynmocladus,  Cedrela,  Pterocarya,  and  Clad- 
rastis.  The  various  species  are  identified  and  an  account  is  given  of  the  history 
and  distribution  of  each  in  dift'erent  countries,  together  with  their  cultural  re- 
quirements, uses  of  the  timber,  and  descriptions  of  specimen  trees  growing  in 
Great  Britain.  Part  2  consists  of  illustrations  and  botanical  drawings  of  the 
various  species  discussed. 

Our  trees,  H.  Correvon  {Xos  Arhrcs.  Paris:  Liltrnirir  Iforticole,  Geneva 
[1906^,  pp.  VI+SOo,  pi.  1,  figs.  60). — In  this  popular  work  an  account  is  given 
of  the  historic  tfees  and  forests  of  Switzerland,  togetlier  with  an  outline  of  I'e- 
afforestation  work  under  way  in  various  countries  and  brief  descriptions  and 
notes  on  the  economic  value  of  the  timber  of  all  the  species  of  trees  considered 
hardy  for  the  climate  of  Switzerland.  The  work  is  intended  to  create  an  inter- 
est among  the  mountaineers  in  tlie  i)lanting  of  foreign  trees  resistant  to  that 
climate.  The  text  is  well  illustrated  and  references  are  made  to  numerous 
articles  on  forestry  bearing  on  Switzerland  conditions. 

The  forests  of  the  northern  coast  of  Albania,  A.  Baldacci  {Bol.  Uffic.  Min. 
Agr.  Indus,  c  Com.  [Ronir],  J,  {1901),  No.  6,  pp.  755-169).— A  report  on  the 
forests  of  this  region,  including  a  description  of  the  forest  areas,  the  constitu- 
tion of  the  forests,  the  quality  and  quantity  of  the  different  kinds  of  timber  with 
regard  to  their  economic  importance,  transportation  facilities,  and  forest  regula- 
tions, and  notes  on  the  cost  of  exploitation. 

How  to  grow  young  trees  for  forest  planting,  E.  A.  Sterling  {Ann.  Rpt, 
Ind.  Bd.  Forest nj,  6  {1906),  pp.  63-15.  fig.  1). — In  this  article  suggestions  are 
given  for  the  collection,  preparation,  and  care  of  seeds  of  conifers  and  broadleaf 
trees,  together  with  propagation  and  nursery  practices. 
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Tlie  cultivation  oftSe  manna  tree  (Rev.  Sci.  [Paris],  5.  sen,  7  {1901),  No. 
10,  pp.  313,  31. 'f). — This  is  a  briof  account  of  the  cultivation  of  the  manna  tree 
{Fra.viiius  ornus)  in  Italy,  which  originally  appeared  in  a  bulletin  of  the  French 
chamber  of  commerce  in  Milan.  This  tree  is  said  to  flourish  on  dry  and  rocky 
soils  where  other  forest  trees  grow  with  difficulty,  and  to  be  useful  in  the  i-e- 
afforestation  of  dry  slopes  and  calcareous  sandy  soils. 

The  extraction  of  the  manna  commences  about  the  tenth  year  and  continues 
for  the  next  10  or  15  years,  when  the  tree  is  cut  back  and  allowed  to  grow  for  6 
or  7  years,  after  which  the  manna  is  extracted  for  the  next  10  or  15  years.  This 
operation  is  repeated  until  the  tree  is  from  80  to  100  years  old,  when  the  tree 
is  no  longer  tapped.  The  manna  is  extracted  by  means  of  horizontal  incisions 
in  the  trunk,  and  upon  coming  to  the  air  solidifies  and  adheres  to  the  tree.  It 
is  sold  in  the  crude  state  for  from  1  to  4  francs  per  kilogram,  depending  upon 
the  quality.  Manna  is  sold  principally  in  the  form  of  mannite,  of  which  about 
37  parts  per  100  is  derived  under  crude  processes  from  the  manna  at  a  cost  of 
about  337  francs  per  hundred  kilograms,  the  product  selling  for  700  francs  per 
hundred  kilograms. 

Forest  planting  in  Connecticut,  1907,  A.  F.  Hawes  {Forestry  and  Irrig., 
13  {1907),  Xo.  9,  pp.  493,  -}.'''/). — Summarized  data  are  given  of  the  forest  plant- 
ing operations  in  Connecticut  in  the  spring  of  1907.  As  a  result  of  the  offer 
of  the  State  to  sell  stock  at  cost,  plantings  were  made  by  a  large  number  of 
private  owners.  In  all,  350,000  seedlings  were  planted  by  the  State,  private 
owners,  and  corporations  in  the  sjiring  of  1007  as  compared  with  100,000  seed- 
lings in  the  spring  of  1906. 

Report  of  work  accomplished  at  the  reservation  and  experiment  station 
to  December  1,  1905  {Ann.  Rpt.  Ind.  Bd.  Forestry,  I]  {1906),  pp.  17-32,  figs. 
8). — This  is  an  account  of  the  various  features  of  equipment  and  recent  im- 
provements at  the  State  forest  reservation  and  experimental  station  at  Ilenry- 
ville,  Ind.,  together  with  a  discussion  of  the  sylvicultural  investigations  under 
way. 

The  one  thing  most  sought  by  the  board  is  the  demonstration  of  growing  the 
known  valuable  commercial  forest  trees  natural  to  Indiana.  The  experiments 
being  conducted  in  natural  reafforestation  have  thus  far  been  very  satisfactory. 

Forest  planting  in  Indiana,  B.  W.  Douglass  {Ann.  Rpt.  Ind.  Bd.  Forestry, 
6  {1906),  pp.  85-122,  figs.  29). — Information  is  here  given  relative  to  recent 
forest  plantings  in  Indiana,  together  with  such  conclusions  and  suggestions  as 
are  deemed  advisable  to  secure  the  best  results  from  forest  plantings  in  the 
future.     The  article  is  well  illustrated. 

Forest  planting  in  eastern  Nebraska,  F.  G.  Miller  {Bui.  Nebr.  State  Hort. 
Soc,  Xo.  12,  pp.  32). — This  bulletin  has  been  previously  published  as  a  circular 
of  the  Forest  Service  of  this  Department  and  has  been  noted  (E.  S.  R.,  18,  p. 
640). 

Forest  laws  [Massachusetts],  F.  W.  Rane  {Boston,  1907,  pp.  X+39,  figs.  3).-~ 
For  the  purpose  of  acquainting  the  public  with  the  forest  laws  of  Massachu- 
setts, the  author  presents  the  various  enactments  in  booklet  form.  The  laws 
given  pertain  to  the  official  powers,  duties,  etc.,  of  the  State  forester  and  forest 
wardens,  punishable  offenses  and  damages  for  injuring  forest  lands,  the  lia- 
bility, powers,  and  duties  of  raili-oads,  town  appropriations,  public  domain 
plantations  exempt  from  taxation,  and  the  gipsy  moth  and  insect  pests. 

Those  laws  relative  to  trees  in  the  highways,  streets,  parks,  and  forests  that 
border  the  public  thoroughfares  are  designated  as  "  tree  warden  acts,"  and  are 
not   here  discussed. 

Prolonging  the  life  of  mine  timbers,  J.  M.  Nelson  {U.  S.  Dept.  Agr.,  Forest 
Serv.  Circ.  Ill,  pp.  22,  figs.  8). — In  this  circular  the  results  are  given  of  a  series 
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of  experiments  conducted  in  lOOG  by  the  Forest  Service  in  cooperation  with  the 
Philadelphia  and  Reading  Coal  and  Iron  Company  to  determine  the  best 
methods  for  prolonging  the  life  of  mine  timber. 

Decay  is  found  to  cause  45  per  cent  of  the  destruction,  crush  or  squeeze  35 
per  cent,  and  insects  and  waste  10  per  cent  each.  The  chief  object  of  the  ex- 
perimental work  was  to  determine  the  benefits  to  be  derived  by  peeling,  season- 
ing or  drying  out,  and  by  treating  with  a  wood  preservative,  as  well  as  to  de- 
termine the  comparative  value  of  different  kinds  of  wood  for  gangway  timber. 
Pennsylvania  pitch  pine  {Pinus  rigida)  and  Southern  Job  lolly  pine  (P.  toeda) 
were  the  principal  species  tested,  together  with  red  oak  {Quercus  rubra)  and 
chestnut  (Castanea  dentata)  which  are  regarded  as  species  suitable  for  plant- 
ing in  the  anthracite  region  of- Pennsylvania. 

Sets  of  round  gangway  timber,  averaging  1.3  in.  in  diameter,  were  used  in  the 
experiment.  The  timber  was  treated  with  a  variety  of  preservatives  under 
the  brush,  open  tank,  and  cylinder  methods  of  application.  A  summarized  state- 
ment is  given  of  tlie  various  sets  of  timber. 

The  results  thus  far  appear  to  show  that  it  will  pay  mining  companies  to 
peel  their  round  timber,  to  season  it  for  a  few  months,  and  treat  it  thoroughly 
with  some  good  preservative.  Pitch  pine  and  loblolly  pine  were  treated  both 
efficiently  and  economically  with  creosote  by  the  open  tank  process.  Timbers 
treated  with  creosote  by  the  cylinder  process  are  also  standing  well,  but  the 
open  tank  method  is  said  to  be  far  less  expensive  and  to  give  universally  better 
results.  Timbers  treated  with  creosote  and  carbolineum  by  the  brush  method 
have  resisted  decay,  and  it  is  believed  that  this  method  owing  to  its  simplicity 
may  prove  advantageous  for  small  consumers,  or  in  cases  where  the  timber  is 
in  great  danger  of  being  broken  by  excessive  crushes. 

An  outline  is  given  of  a  timber  policy  for  the  successful  preservative  treat- 
ment of  mine  timber,  together  with  a  diagram  of  a  small  commercial  plant  for 
treating  mine  timbers,  cross-ties,  cross  arms,  etc. 

The  preservation  of  timber  (ScL  Amer.  Suj).,  6-i  (1907),  No.  16.'i8,  pp.  71, 
72). — Tliis  article,  taken  from  the  Builder,  contains  an  account  of  investigations 
on  the  preservation  of  timber  being  conducted  by  H.  Deveaux  and  H.  Bouygues 
for  the  Administration  of  the  State  Railways  of  France.  Although  the  investi- 
gation is  still  under  way,  tabular  data  are  here  given  and  discussed  in  regard 
to  the  penetration  of  heat  into  timber  and  the  weight  of  water  actually  absorbed 
by  some  of  the  cylinders  during  the  process  of  treatment.  From  the  data 
secured  it  is  concluded  that  the'  time  required  for  the  penetration  of  heat  into  a 
cylinder  may  be  taken  without  serious  error  as  being  inversely  proportional  to 
the  square  of  the  diameter. 

The  life  and  preservation  of  pitch-pine  fence  posts,  B.  C.  Butfum  {Wyo- 
ming Sta.  Bui.  75,  pp.  IS,  figs.  7). — This  bulletin  contains  an  account  of  an  ex- 
periment inaugurated  at  the  station  in  1801  to  determine  the  best  means  of 
preserving  fence  posts,  together  with  the  results  noted  after  a  period  of  16 
years  had  elapsed.  Eighty  posts  were  included  in  the  experiment,  which  was 
divided  into  16  lots  of  5  each.  These  were  treated  with  tar  and  crude  oil  or 
petroleum  in  various  ways,  and  in  some  cases  the  posts  were  simply  charred. 
Check  plats  of  both  good  and  poor  posts  were  left  untreated. 

According  to  the  author,  the  best  treatment  and  one  which  proved  highly 
successful  consisted  in  dipping  the  lower  ends  of  the  posts  in  crude  petro- 
leum and  burning  off  the  oil  a  sufficient  distance  to  come  above  the  ground 
when  set.  "  The  16  years  had  made  but  slight  inroads  on  the  posts  thus  treated 
and  they  apparently  would  last  indefinitely." 

Fairly  good  results  were  secured  by  simply  dipping  the  lower  2*  ft.  of  the 
posts  either  in  crude  oil  or  in  tar,  with  the  preference  in  favor  of  the  oil.    Well 
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charred  posts  ranked  third.  It  is  stated  tliat  under  the  conditions  untreated 
good  pitch  pine  posts  should  last  from  12  to  2.5  years  after  being  set  in  the 
ground.  The  use  of  bands  of  either  oil  or  tar  applied  to  the  post  where  it  conies 
through  the  ground,  while  helping  to  preserve  the  post,  is  believed  to  be  more 
expensive  than  dipping  the  entire  lower  end. 

The  text  is  accompanied  with  a  series  of  figures  illustrating  the  results 
securetl. 

Exports  and  imports  of  forest  products,  1906,  R.  S.  Kellogg  ( U.  *S'.  Dept. 
Agr.,  Forest  Serv.  Circ.  110,  pi).  28). — This  circular  consists  of  a  series  of  25 
tables  taken  chiefly  from  a  rei)ort  of  the  Bureau  of  Statistics  of  the  iJepart- 
ment  of  Commerce  and  Labor  upon  the  Foreign  Commerce  and  Navigation  of 
the  L'nited  States  for  the  year  ending  June  30,  lOOti.  The  information  here 
given  includes  summaries  and  detailed  data  relative  to  the  exi)orts  and  im- 
ports of  forest  products,  including  both  raw  and  manufactured  material  of 
various  kinds. 

The  total  value  of  the  exports  of  forest  products  and  manufactured  mate- 
rials increased  from  $70,H06,994  in  1903  to  $89,602,637  in  1906,  while  during 
this  time  the  corresponding  imports  increased  in  value  from  .$74,578,674  to 
.$10(J,065,394.  Of  the  imports  the  most  important  item  showing  an  increase  is 
India  rubber,  of  which  55,010.571  lbs.,  worth  $30,436,710,  was  imported  in  1903 
as  comparetl  with  57,844,.345  lbs.,  valued  at  $45,114,450,  in  1906.  This  was  an 
increase  in  value  per  pound  of  from  55.3  cts.  to  78  cts. 

DISEASES  OF  PLANTS. 

Notes  on  some  plant  diseases,  A.  W.  Bartlett  (Rpt.  Bot.  CJarcl.  Brit.  Guiana, 
1906-7,  pp.  20-22). — Among  the  diseases  described  is  a  root  disease  of  mango, 
in  which  the  roots  of  the  mango  tree  were  attacked  by  a  fungus  which  pro- 
duced felted  mycelium  between  the  wood  and  the  bark.  The  wood  in  the 
affected  places  had  become  black  as  though  charred,  but  as  the  fruiting  state 
of  the  fungus  has  not  been  observed  it  could  not  be  identified.  The  same  dis- 
ease is  said  to  have  been  observed  on  roots  of  mango  trees  in  Grenada  and 
Dominica.  Tlie  cutting  and  burning  of  the  trees  and  isolation  by  trenching  of 
the  places  occupied  by  them  are  recommended  as  measures  to  pi'event  the 
spread  of  the  disease. 

Brief  accounts  are  given  of  anthracuose  of  cotton,  an  undescrlbed  boll 
disease,  and  cotton  rust  due  to  Uredo  gossypii.  The  type  of  anthracnose  ob- 
served in  Dominica  resembles, more  closely  that  occurring  in  the  United  States 
than  the  variety  reported  as  prevalent  in  the  West  Indian  Islands.  The  disease 
which  the  author  calls  boll  rot  has  proved  quite  destructive,  particularly  to 
varieties  of  Caravonica  and  Sea  Island,  as  it  completely  destroys  the  contents 
of  the  bolls.  The  cotton  rust  was  found  abundant,  but  it  apparently  caused 
little  injury  to  the  plant. 

A  root  disease  of  Lil)erian  coffee  is  reported,  but  an  examination  failed  to 
reveal  the  presence  of  fungus  or  insect  in  the  parts  above  ground,  while  the 
roots  were  blackened  and  decayed.  From  examinations  it  is  believed  that  the 
fungus  is  a  form  of  Basidiomj'cetes.  The  early  indications  of  the  presence  of 
the  disease  are  shown  by  the  leaves  turning  yellow,  afterwards  dropping  off, 
and  the  berries  becoming  dried  and  shriveled,  followed  in  a  short  time  by  the 
death  of  the  tree.  The  disease  seems  to  spread  from  tree  to  tree,  but  by  deeply 
trenching  about  the  diseased  trees  its  spread  has  been  successfully  checked. 

Notes  on  the  parasitism  of  Botrytis,  F.  T.  Brooks  {Proa.  Cambridge  Phil. 
Koc,  I'l  (1!)07),  Xo.  .3,  p.  298). — In  an  abstract  of  a  paper  presented  by  the 
author  it  is  stated  that  the  conidia  of  Botrytis  are  unable  to  infect  healthy 
green  leaves,  whereas  if  a  young  mycelium  that  has  been  nourished  saprophyt- 
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ically  is  placed  upon  a  normal  leaf  of  such  a  plant  as  lettuce,  infection  spreads 
rapidly. 

Experiments  were  undertaken  to  ascertain  whether  conidia  could  cause  the 
infection  of  plants  weakened  in  various  ways.  Lettuce  plants  were  grown  in 
sterilized  sand  which  was  watered  from  time  to  time  with  different  minei-al 
solutions.  One  group  of  plants  received  a  complete  fertilizer,  and  others  solu- 
tions containing  I'espectively  no  nitrogen,  phosphorus,  potassium,  and  mag- 
nesium. The  plants  of  these  groups  after  growing  six  weeks  were  subjected 
to  conidia  of  Botrytis  without  infection. 

It  was  found  that  by  tearing  the  healthy  green  leaves  of  lettuce  plants  infec- 
tion was  readily  caused  when  spores  were  placed  upon  the  torn  portions.  The 
conidia  were  also  found  able  to  infect  leaves  that  were  beginning  to  turn  yel- 
low, whether  the  yellowing  occurred  in  ordinarj-  light  or  when  the  plants  were 
placed  in  darkness. 

Cotton  wilt,  n.  R.  Fulton  (Loiiislann  Htas.  Bid.  0(1,  piK  15,  pis.  3). — A  gen- 
eral summary  is  given  of  information  relating  to  the  wilt,  blackheart,  or  black 
root  of  cotton,  caused  by  the  fungus  Xcocosniospora  rasinfccta.  Especial  atten- 
tion is  called  to  the  use  of  resistant  strains  of  cotton  in  combating  this  disease 
and  suggestions  are  given  for  their  breeding. 

Prevention  of  sorghum  and  Kafir  corn  smut,  H.  F.  Roberts  and  G.  F.  Free- 
man {Kansas  >S7«.  Bui.  JJ/O,  pp.  ll-h'>,  dgm.  1). — During  the  summer  of  190G  a 
series  of  experiments  were  carried  on  at  the  station  to  determine  means  for 
the  control  of  the  grain  smut  of  sorghum  and  Katir  corn  due  to  Cintractia 
snrghi-viih/aris.  These  experiments  consisted  of  tests  of  different  strengths  of 
formaldehyde,  and  it  api)ears  that  the  spores  of  the  fungus  can  be  destroyed 
by  soaking  the  seed  for  12  hours  in  a  0.2  per  cent  formaldehyde  solution,  or  for 
2  hours  in  a  0.5  per  cent  solution.  The  cost  of  the  treatment  is  estimated  at 
about  G  cts.  ijer  bushel  of  seed  treated. 

The  present  state  of  our  knowledge  regarding  potato  diseases  and  their 
control,  O.  Appel  and  W.  Kreitz  {Mitt.  K.  BioL  A  list.  Land  u.  Forstir.,  J907, 
\(j.  J,  pp.  31,  pgs.  IS;  abs.  in  Dent.  Landiv.  Prcsse,  S.'f  {1907),  No.  8.'/,  pp.  66.'i, 
673.7). — Compiled  notes  are  given  describing  the  more  important  diseas(^s  of  the 
l)otato,  the  time  of  their  appearance,  conditions  for  the  development  of  the 
diseases,  and  means  for  their  prevention.  , 

A  bacterial  disease  of  potatoes,  O.  Appel  (A'.  Biol.  Ansi.  Land  ii.  Forstw. 
Flughl.  36,  pp.  J/,  figs.  2). — A  bacterial  disease  of  potatoes  is  described,  the  most 
striking  characteristic  of  which  is  a  darkened  zone  within  the  tubers  that  corre- 
sponds in  the  beginning  with  the  fibrovascular  layer  of  the  tuber,  from  which 
is  derived  the  name  ring  disease.  Later  the  infection  spreads  and  other  portions 
of  the  tuber  become  involved.  The  above-ground  portions  of  the  infected  plants 
are  stunted  in  growth,  the  flowers  greatly  reduced  in  size,  the  lower  leaves 
die,  and  the  whole  api)earance  of  the  plant  is  changed. 

According  to  the  author,  the  disease  does  not  seem  to  be  caused  by  a  single 
species  of  bacteria  but  by  a  number  of  closely  related  forms  that  are  common 
in  the  soil.  The  abundance  of  these  bacteria  depends  upon  weather  and  mois- 
ture conditions,  and  they  appear  to  readily  gain  entrance  to  the  plant  through 
freshly  cut  surfaces  of  tubers  or  accidental  injuries  to  the  growing  plants.  All 
tubers  showing  dark  rings  should  be  rejected  and  the  cut  tubers  should  be 
allowed  to  dry  for  a  day  or  two  before  planting. 

Some  apple  diseases,  F.  L.  Stevens  and  J.  G.  Hall  {XortJi  Carolina  Sta.  Bid. 
196,  pp.  39-0.').  figs.  5). — Notes  are  given  on  a  number  of  diseases  of  the  apple, 
of  which  the  Volutella  rot  has  been  previously  described   (E.  S.  R.,  19,  p.  49). 

The  present  account  gives  in  detail  some  of  the  characters  of  this  fungus.  It 
is  believed  that  thorough  spraj'iug  would  control  the  disease. 
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A  (lescriptioii  is  .uiveii  of  ji  fruit  rot  and  a  disease  of  apple  twigs  due  to 
Coniotln/riinn  sp.  This  fungus,  which  appears  to  be  similar  to,  if  not  ideutical 
with,  ('.  fiich-clii,  j)roduces  a  brownish  rot  of  the  fruit  and  a  condition  somewhat 
reseml)]ing  tire  blight  upon  the  twigs.  Siiraying,  together  with  i)runing  and 
burning  of  the  diseased  material,  it  is  l)elieved,  will  serve  to  control  the  fungus 
both  on  the  fruit  and  branches. 

A  brief  account  is  given  of  the  occurrence  of  Sphseropsis  on  apple  twigs,  and 
attention  is  called  to  the  similarity  between  twigs  affected  l>y  this  fungus  and 
those  attacked  by  Coniothyrium. 

The  bulletin  concludes  with  an  account  of  investigations  on  apple  scurf, 
which  is  probably  due  to  PhijUosticta  prunicohi.  The  disease  is  brietly  described 
and  the  results  of  several  hundred  inoculations  seem  to  indicate  that  it  is  due 
to  the  fungus,  which  gains  entrance  ordinarily  through  injured  bark.  Only 
about  ."}  per  cent  of  the  infections  took  place  wliere  the  bark  was  uninjured, 
and  it  is  believed  that  in  these  cases  the  entrance  was  made  through  the 
lenticels  of  the  bark.  Close  pruning  and  spraying  would  probably  control 
this  disease. 

Apple  leaf  spots,  K.  S.  Salmon  {Gard.  Chron.,  3.  set:,  ^2  (1907),  No.  1088, 
PI).  305,  306,  pgx.  5). — Descriptions  are  given  of  two  leaf-si)ot  diseases  observed 
by  the  author  during  the  past  season,  one  due  to  a  species  of  Phyllosticta  and 
the  other  to  a  species  of  Splueropsis.  These  fungi  have  been  found  on  a  number 
cf  varieties  of  apiilcs,  being  especially  prevalent  on  a  few  varieties. 

In  several  cases  in  which  trees  were  sprayed  for  apple  scab,  there  was  an 
entire  absence  of  the  leaf  spot,  and  from  this  the  author  concludes  that  both 
these  diseases  may  be  prevented  by  thorough  spraying  with  Bordeaux  mixture. 

Gooseberry  cluster-cup  disease  {Jour.  Bd.  Agr.  [London],  1 )  (1907),  Xo.  7, 
pp.  .'i2S,  Ji29,  p'g.  1). — The  cluster-cup  of  gooseberry,  caused  by  the  fungus 
Puccinia  prlngshelmiana,  is  briefly  described,  and  attention  is  called  to  its 
sporadic  occurrence. 

Where  the  disease  assumes  the  proportion  of  an  epidemic,  it  is  recommended 
that  the  infested  leaves  and  fruit  be  collected  and  l)urned.  As  the  fungus 
spends  a  part  of  its  life  cycle  on  sedges,  wherever  these  plants  are  found  grow- 
ing about  gooseberry  bushes  they  should  be  cut  early  in  the  spring  before  the 
rust  matures  upon  their  leaves. 

A  new  g-ooseberry  disease,  A.  L.  Smith  (Gard.  Chron.,  3.  sr/-.,  .'i2  (1907), 
A'o.  1090,  p.  3.'il,  fig.  1). — A  disease  of  gooseberries  is  described  in  which  the 
leaves  fall  pi-ematurely.  An  examination  of  the  l>ranches  showed  that  they 
were  dotted  all  over  with  the  fruiting  bodies  of  the  fungus  ConioHnjriuni  raga- 
hundum.  No  investigations  have  been  undertaken  for  the  control  of  this 
disease,  but  it  is  believed  that  early  and  vigorous  pruning  and  the  burning  of 
the  diseased  branches  would  hold  it  in  check. 

Cranberry  diseases,  C.  L.  Shear  (V.  S.  Dept.  Agr.,  Bur.  Plant  Indus.  Bui. 
110,  pp.  (t'l,  1)1  s.  7). — This  bulletin  gives  descriptions  of  the  various  fungi  that 
have  been  observed  attacking  the  cranberry  plant  in  all  its  i)arts.  There  are 
said  to  be  4  serious  fungus  diseases,  the  scald,  caused  by  Guignardia  vaccinii; 
rot,  caused  by  Acanthorhgnchus  vaccinii;  anthracnose,  due  to  Glomcrella 
rufomuculans  vaccinii ;  and  hyi»ertrophy,  caused  by  hj.rohaxidium  o.rycocci.  The 
first  .3  diseases  have  been  hitherto  confused  and  often  considered  as  one.  Notes 
have  been  previously  given  regarding  the  technical  and  cultural  characters  of 
these  organisms  (E.  S.  II..  is.  ])\).  54,  64S;  1!t,  p.  44(;). 

In  addition  to  these  fnngi,  13  other  species  have  been  found  affecting  the 
fruit  and  10  species  either  the  stems  or  leaves,  but  none  of  them  seem  to  cause 
serious  injury. 
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For  the  control  of  these  diseases,  the  author  recommends  the  renovation  of 
the  cranberry  bog,  careful  attention  to  water  supply,  and  the  cultivation  of 
hardy  and  disease-resistant  varieties.  Experiments  have  shown  that  Bordeaux 
mixture  is  efficient  in  controlling  the  disease,  particularly  if  it  has  added  to  it 
a  resin-fishoil  soap  mixtui'e,  which  makes  it  cover  and  adhere  to  the  plants 
better.  Five  applications  of  this  fungicide  can  be  made  at  a  cost  of  .$15  to 
$20  iJer  acre. 

Some  coffee  parasites  in  St.  Thomas,  C.  Gravieb  (BiiI.  Mus.  Xat.  Hist.  Nat. 
[Paris],  1907.  No.  4,  pp.  266-269).— On  the  island  of  St.  Thomas,  west  coast  of 
Africa,  the  coffee  trees  are  said  to  be  attacked  by  a  number  of  parasites.  De- 
scriptions are  given  of  a  beetle,  the  larvfe  of  which  attack  the  stems  of  the 
coffee  tree;  some  fungus  diseases  of  the  leaves,  the  principal  of  which  is  the 
conidial  form  of  ToniJa  sphwrella,  which  causes  the  sooty  mold  or  fumagine; 
a  I'oot  rot  of  the  trees,  and  attacks  of  termites. 

The  principal  diseases  of  forest  trees,  L.  Pechon  {BiiL  Soc.  Cent.  Forest. 
BeJg.,  IJf  {1907),  Xos.  6,  pp.  32-'t-S32;  7,  pp.  39S-iOS.  pis.  2,  figs.  o).—X  rather 
brief  compilation  is  given  describing  the  principal  fungus  diseases  of  coniferous 
and  deciduous  forest  trees.  Suggestions  are  made  for  combating  these  diseases 
in  the  seed  bed.  nursery,  and  foi-est. 

Sap  rot  and  other  diseases  of  the  red  gum,  H.  Von  Schrenk  (U.  S.  Dept. 
Agr.,  Bur.  Plant  Indus.  Bui.  114,  PP-  ^~.  P^-^-  S)- — After  a  brief  description  of 
some  of  the  diseases  to  which  the  living  red-gum  tree  is  sul^ect,  an  extended 
account  is  given  of  a  sap  rot  of  the  tree  when  cut  into  logs. 

This  disease,  which  is  caused  by  Polyporus  adustus,  develops  with  consider- 
able rapidity,  the  fungus  gaining  entrance  through  the  ends  of  the  logs.  The 
fungus  was  found  to  completely  destroy  the  sapwood  of  a  large  log  within  a 
year  if  the  logs  were  permitted  to  lie  in  the  woods  or  along  stream  banks,  as 
is  the  usual  practice. 

Sap  rot  may  be  prevented  by  shortening  the  drying  period  in  the  woods, 
either  by  hauling  the  logs  by  rail  or  by  reducing  the  moisture  in  the  log.  The 
reduction  of  the  moisture  may  be  secured  to  a  considerable  degree  by  felling 
the  trees  without  sawing  them  into  logs  and  leaving  them  in  the  forest  until 
the  leaves  are  thoroughly  di'y.  The  sap  rot  may  likewise  be  almost  entirely 
prevented  by  coating  the  ends  with  hot  coal-tar  creosote  inmiediately  after  the 
logs  are  cut.  This  treatment  can  be  made  at  an  expense  of  about  8  cts.  per 
1,000  ft.  B.  M.  Wherever  possible,  all  freshly  cut  logs,  particularly  those  cut 
during  the  spring  and  summer  mouths,  should  have  the  bark  peeled  off. 

In  addition  to  the  above,  sap  rots  of  red  gum  may  be  caused  by  the  fungi 
Polystictus  hirsutus  and  Porta  suhacida.  A  number  of  other  species  of  fungi 
attack  the  sapwood,  but  they  are  of  minor  importance.  An  attack  of  the  heart- 
wood  of  the  red  gum.  due  to  Lcnzitcs  vialis  is  briefly  described,  and  in  addition 
Polyporus  lactcus  and  an  undescribed  species  of  Trametes  are  said  to  attack 
the  heartwood. 

Heart  rot  of  sassafras  caused  by  Fomes  ribis,  P.  Spaulding  {Science,  n.  ser., 
26  {1907),  No.  667,  pp.  .'f79,  ^SO). — A  description  is  given  of  Fomcs  ribis,  which 
is  found  attacking  the  stem  of  sassafras  trees.  This  fungus  occurs  quite  gen- 
erally throughout  Europe  but  is  not  at  all  common  in  America.  An  examination 
showed  that  the  sporophores  were  always  located  at  points  where  the  heart- 
wood  of  the  tree  had  been  exposed  either  by  the  breaking  of  the  branches  or 
the  splitting  of  the  main  trunk.  The  fimgus  apparently  enters  the  tree  trunk 
in  the  same  manner  as  most  of  the  so-called  wound  parasites,  and  progresses 
into  the  heartwood.  extending  upward,  downward,  and  sidewise,  until  the  tree 
finally  dies  or  is  broken  by  the  wind. 
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The  heartwoocl  of  the  sassafras  is  normally  of  a  rather  dark  brownish  color, 
but  when  attacked  by  this  fungus  it  is  lighter  in  color  and  slightly  reddish, 
due,  doubtless,  to  the  presence  of  the  mycelium  of  the  fungus.  The  rotten  wood 
seems  to  retain  much  of  its  original  appearanc*",  yet  it  is  decidetlly  weakened 
liy  the  action  of  the  fungus  in  dissolving  the  middle  lamelUe  from  between 
many  of  the  cells. 

Effect  of  formalin  and  bluestone  on  the  germination  of  seed  wheat,  D.  Mc- 
Ali'ine  (Dii)t.  Agr.  Ho.  Aust.  Bui.  12,  pj).  21). — Experiments  were  carried  on  in 
which  seed  wheat  was  treated  with  different  strengths  of  a  solution  of  formalin 
and  with  copper  sulphate  to  test  the  effect  of  these  fungicides  on  the  germination 
of  wheat. 

When  the  formalin  and  copper  sulphate  treatments  were  compared  the  former 
was  found  to  give  a  higher  percentage  of  germination. 

The  best  strength  of  formalin  for  field  use  is  said  to  be  1  lb.  in  40  gal.  of 
water.  This  strength  may  be  used  for  all  varieties  of  wheat,  and  the  higher  the 
normal  germination  the  better  will  be  the  results  with  the  formalin. 

Wheat  treated  with  formalin  of  this  strength  is  best  if  sown  while  damp,  and 
the  germination  becomes  less  and  less  satisfactory  until  about  a  week  after 
treatment  when  it  is  at  its  lowest  point.  The  germination  is  said  to  improve 
again  when  the  wheat  is  sown  about  2  weeks  after  treatment  and  to  continue  to 
improve,  so  that  on  sowing  4  weeks  after  treatment  the  germination  will  be 
practically  as  good  as  at  24  hours.  If  stronger  solutions  are  used,  as  a  rule  the 
germination  becomes  poorer  the  longer  the  grain  is  kept  before  sowing. 

The  preparation  of  Bordeaux  mixture,  G.  T.  Gbignan  (Rev.  Uort.  [faris]. 
79  (1901),  yo.  20,  pp.  470-.'/72). — A  discussion  is  given  of  the  common  methods 
of  preparing  and  using  Bordeaux  mixture,  and  attention  is  called  to  the  recent 
investigations  of  Pickering  relative  to  the  composition  of  that  important  fungi- 
cide ( E.  .S.  R.,  10,  p.  450).  The  efficiency  of  more  dilute  solutions  than  those 
commonly  recommended  is  pointed  out  and  attention  directed  to  the  facts  that 
Cavazza  had  recommended  the  use  of  dilute  Bordeaux  mixture  as  early  as  18S0 
and  that  such  solutions  are  in  common  u.se  in  Italy.  The  injury  sometimes 
caused  by  Bordeaux  mixture  is  also  noted,  the  information  being  largely  drawn 
from  New  York  State  Station  Bulletin  287  (E.  S.  R..  19.  p.  50). 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

Report  on  zoology,  E.  Blackweldek  (Research  in  China.  Washington,  D.  C: 
Carnegie  Institution,  1901,  vol.  1,  pt.  2,  pp.  .'{81-501,  pis.  6). — During  three  jour- 
neys through  various  parts  of  China  observations  were  made  on  the  vertebrates 
and  invertebrates  along  the  route.  Particular  attention  was  given  to  Batrachia, 
reptiles,  birds,  and  mammals.  The  notes  on  the  species  and  habits  of  birds  are 
especially  complete. 

Birds  in  relation  to  the  farm,  the  orchard,  the  garden,  and  the  forest, 
C.  H.  Hooper  (Agr.  Students'  (iaz.,  n.  ser.,  13  (1901),  ^o.  .J,  pp.  llS-Uo). — De- 
tails are  given  regarding  the  feeding  habits  of  more  than  50  species  of  birds 
which  are  classified  as  beneficial  or  injurious  according  to  their  food.  Among 
the  beneficial  birds  the  cuckoo,  starling,  tits,  and  swallows  occupy  a  prominent 
place.     Grouse,  wood  pigeons,  jays,  etc.,  are  mentioned  as  injurious. 

The  relation  of  birds  to  the  cotton  boll  weevil,  A.  H.  Howell  (L'.  H.  Dept. 
Agr.,  Biol.  Survey  But.  29,  pp.  31,  pi.  1,  figs.  6). — Birds  can  not  be  depended 
upon  to  control  the  boll  weevil  but  they  assist  in  keeping  it  in  check.  As  a 
result  of  5  years'  work  4P.  species  of  birds  have  been  found  to  feed  on  the  boll 
weevil,  23  principally  in  summer.  Suggestions  are  made  regarding  State  legis- 
lation needed  to  protect  certain  of  these  birds. 
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The  most  importaut  birds  in  the  control  of  the  boll  weevil  are  swallows, 
orioles,  blackbirds,  and  meadow  larks.  Detailed  statements  are  given  regard- 
ing the  extent  to  which  different  species  of  bii'ds  feed  npon  the  boll  weevil. 

Birds  of  California  in  relation  to  the  fruit  industry,  I,  F.  E.  L.  Beal  ( U.  .S'. 
Dci)t.  Ayr.,  Biol.  Survey  Bui.  20,  pp.  100,  pis.  5). — A  thorough  study  has  been 
made  of  the  economic  status  of  all  the  common  birds  observed  in  California 
orchards.  In  estimating  the  economic  position  of  these  birds  much  stress  has 
been  laid  on  the  nature  of  the  food  of  each  species  for  the  whole  year.  The 
depredations  of  birds  in  orchards  are  often  due  to  the  failure  of  the  natural 
food  supply.  In  protecting  orchards  against  fruit-eating  birds  the  author 
recommends  planting  mulberries  or  wild  cherries  and  providing  suitable  water 
supply  for  birds. 

Detailed  accounts  are  given  of  the  feeding  habits  as  determined  by  held 
observations  and  examination  of  stomach  contents  of  the  house  finch,  western 
tanager,  swallows,  vireos,  wrens,  nuthatches,  titmice,  kinglets,  gnatcatchers, 
robin,  shrike,  westerh  bluebird,  etc.  lu  the  case  of  all  species  which  eat  fruit 
at  all  it  was  found  that  the  destruction  of  injurious  insects  and  weed  seeds  was 
sufficient  to  counterbalance  the  harm  done  by  the  birds.  Even  the  western 
robin  which  at  times  feeds  almost  exclusively  on  olives  is  held  to  be  a  beneficial 
species  on  the  whole. 

Bird  protection,  E.  H.  Forhush  (Mass.  Crop  Rpt.,  20  (1901),  No.  5,  pp.  29- 
.',0). — A  historical  account  is  presented  of  the  development  of  ganie  and  bii-d 
protection  in  Massachusetts.  Special  mention  is  made  of  legal  protection  for 
water  fowl,  shore  birds,  upland  game  birds,  pigeons,  nongame  birds,  etc. 
Needed  reforms  are  prohibition  of  spring  and  summer  shooting,  resident  hunt- 
ing licenses,  prohibition  of  the  sale  of  game  bii'ds,  and  the  establishment  of 
bird  preserves. 

Biolog-ical  study  of  parasitic  protozoa,  (i.  Lindnp:r  (Arch.  Wiss.  u.  I'rakt. 
Thierheilk.,  33  (1007),  No.  J,-5,  pp.  J,32-JtJ,J,,  pi.  i).— Biological  and  descriptive 
notes  are  given  on  Colpidivm  colpoda,  Miescher's  sacs,  and  \'orticella. 

The  animal  enemies  of  sugar  cane,  W.  Van  Deventer  (HandboEk  ten  dienstc 
van  de  Suikerrivt-CuUuur  en  de  Rietsuiker-Fahrieuge  op  Java.  AmMerdam, 
1906,  pp.  XXIII+298,  pis.  Ji2,  figs.  71'). — This  volume  contains  an  elaborate  ac- 
count of  the  mammals,  birds,  insects,  mites,  Crustacea,  and  worms  which  attack 
sugar  cane.  Each  i)est  is  described  and  notes  are  given  on  its  habits  and 
methods  of  attack  on  sugar  cane.  The  rei)ort  is  based  on  the  conditions  found 
in  Java,  but  many  of  the  insect  pests  have  a  much  wider  distribution.  The 
text  is  well  illustrated. 

Notes  on  insect,  fungus,  and  other  pests,  R.  S.  Macdougall  (Jour.  Bd.  Agr. 
[London^,  14  (1907),  No.  5,  pp.  290-300). — Arsenate  of  lead  is  recommended  in 
combating  brown-tail  moth.  Cetonia  aurata  and  Ilarpahis  ruficornis  are  re- 
ported as  injuring  strawberries.  A  species  of  Baridius  was  found  boring  in  the 
stem  of  cabl)age.  Brief  notes  are  also  given  on  cabbage  maggot,  frit  fly, 
aphides,  and  sawflies. 

Injury  from  frit  fiy  may  be  partly  avoided  by  early  sowing,  liberal  application 
of  fertilizers,  and  the  destruction  of  wild  grasses  about  grain  fields  in  winter. 

How  to  control  injurious  insects  and  noxious  plant  diseases,  (}.  W. 
Hekrick  (Mississippi  ^V«.  Bui.  102,  pp.  I'l,  figs.  3).^Brief  directions  are  given 
for  the  preparation  and  application  of  Paris  green,  arsenate  of  lead,  arsenite 
of  lime,  carbon  bisulphid,  lime-sulphur-salt  wash,  kerosene  emulsion,  pyrethrum, 
Bordeaux  mixture,  formalin,  and  other  insecticides  and  fungicides  for  the  con- 
trol of  insect  pests  of  crops  and  animals  and  the  common  fungus  diseases  of 
plants. 


ECONOMIC    ZOOLOGY ENTOMOLOGY.  553 

Report  of  the  zoologist,  1906,  C.  Wabhurton  (Jour.  Roy.  Agr.  ^oc.  England, 
67  (lyOG),  pp.  267-281,  figs.  16). — Incurvaria  capitclla  on  currants  may  be  con- 
trolled by  cutting  away  badly  infested  shoots.  Pear  midge  is  to  be  combated 
by  picking  off  and  destroying  infested  fruit  in  May.  (Tlijciphagus  spiniiH'.s  in 
tobacco  was  destroyed  by  subjection  to  a  temperature  of  150°  F.  for  one-balf 
hour. 

A  general  account  is  given  of  the  relation  of  ticks  to  disease.  In  this  dis- 
cussion tbe  author  considers  Dennaccntor  rcticulatus.  Ixodes  ricinus,  Argas 
rcflcxus,  cattle  ticks,  etc. 

Evidence  of  the  entom^ologist  and  botanist  before  the  select  standing  com- 
mittee on  agriculture  and  colonization,  1906-7,  J.  Fletcher  (Ottawa: 
Govt.,  1907,  pp.  llS-l-'iO). — A  copy  is  givqn  of  a  staten)ent  made  before  the 
Canadian  committee  on  agriculture  on  tlie  prevalence  and  means  of  combating 
San  Jose  scale,  apple  maggo4:,  cutworms,  ])lum  curculio,  asparagus  beetles,  etc. 
Particular  mention  is  made  of  fumigation  and  lime-sulphur  wash  as  applied 
against  San  Jose  scale. 

Entomological  notes,  C.  W.  Howard  and  L.  Pebinguey  (Rhodcsiuii  Agr. 
Jour..  .'/  (1907),  No.  5,  pp.  471-^82). — The  habits  and  means  of  controlling  fruit 
flies  are  briefly  outlined.  Formulas  are  given  for  soap  and  arsenical  solution 
for  use  in  controlling  locusts.  Descriptions  are  presented  of  Pachytylus  sulci- 
collis  aud  Cyrtocanthacris  scptemfasciata.  Observations  have  been  made  on 
forest  insects  particularly  borers  and  leaf-eating  lepidoptera. 

Inspection  work,  A.  Craw  (ffairari.  Forester  awl  Agr.,  .'/  (1907).  Yo.  C,  pp. 
176-178.  figs  2). — Potatoes  imported  from  Australia  were  found  to  be  badly  in- 
fested with  potato  moth  (Lita  solanclla).  Japanese  rushes  after  fumigation 
appeared  to  be  free  from  insect  pests.  A  small  unidentified  beetle  was  found  in- 
festing garlic. 

The  most  important  step  in  the  control  of  the  boll  weevil,  W.  D.  Hunter 
(V.  8.  Dept.  Agr.,  Bur.  Eut.  Cire.  95,  pp.  8). — A  revision  of  Circular  56  already 
noted  (E.  S.  R.,  16,  p.  576). 

The  locust  plague,  C.  P.  Lounsbury  (Agr.  Jour.  Cape  Good  Hopr,  3t  (1907), 
No.  2,  pp.  168-17 Ji). — The  chief  locust  pests  of  Cape  Colony  are  Cyrtocanthacris 
septetnfasciata  and  Pachytylus  sulcicollis.  A  historical  statement  is  given  of 
the  occurrence  aud  ravages  of  these  two  species.  The  most  vulnerable  point  in 
the  life  history  of  the  locusts  is  the  uymphal  stage.  A  systematic  effort  is  being 
made  to  disseminate  information  regarding  the  best  means  of  combating  the 
pests.  A  government  api)ropriatiou  of  $50,000  is  recommended  for  carrying  on 
the  locust  camitaigii. 

Locust  destruction  (Natal  Agr.  Jour,  and  Min.  Rec,  10  ( 1907),  No.  6,  pp.  609- 
617). — At  an  intercolonial  conference  in  South  Africa  the  problem  of  locust 
destruction  was  discussed.  It  was  recommended  that  each  colony  take  steps 
to  destroy  the  locusts  in  the  nymphal  stages.  A  sweetened  solution  of  arsenite 
of  soda  is  considered  the  best  remedy.  The  cost  of  a  locust  campaign  on  the 
part  of  the  colonial  governments  is  believed  to  be  small  in  comparison  with  the 
value  of  the  crops  saved. 

Destruction  of  locusts  ordinance,  1907  (Orange  River  Colony,  Dept.  Agr. 
[Puh.\,  1907,  pp.  2'i). — The  colonial  govenmient  issues  insecticide  material  aud 
loans  spray  pumps  to  farmers  for  use  in  destroying  locusts.  For  killing  locusts 
up  to  14  days  old,  1  II).  arsenic  and  4  ll)s.  sugar  is  recommended  for  each  16  gal. 
water,  for  the  next  3  weeks  the  same  in  12  gal.  water,  and  for  the  last  3  weeks 
the  same  in  8  gal.  water. 

Report  on  trials  of  the  South  African  locust  fungus  in  India,  E.  J.  Butler 
aud  H.  M.  Lefroy  (Agr.  Research  Inst.  Pusa  [India]  Huh  5,  1907,  pp.  5). — Cul- 
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tiires  of  Mucor  exitiosus  were  used  iu  attempts  to  infect  locusts.  The  fungus 
failed  to  make  a  good  growth  even  when  inoculated  into  wounds  of  Acridium 
CBTuginosum  and  A.  succinctum.  The  locusts  may  eat  the  spores  with  impunity. 
No  infection  occurs  when  the  locusts  are  kept  in  a  moist  atmosphere  and 
sprayed  with  spores.  t>uring  the  experiments  a  few  of  the  locusts  died  but 
apparently  not  as  a  result  of  the  fungus.  Negative  results  were  also  obtained 
in  tests  with  the  fungus  on  Hicrogli/pJius  furcifer. 

On  the  life  history,  habits,  and  econoniic  relations  of  the  white  grubs  and 
May  beetles,  S.  A.  Forbes  (Illinois  Sta.  Bui.  116,  jrp.  Jf.'il-JiSO) . — In  Illinois  8 
species  of  Lachnosterna  are  known  to  be  injurious.  These  are  L.  fusca,  L:  ru- 
gosa,  L.  inversa,  L.  impUcita,  L.  gibbosa,  L.  tristis,  L.  ilicis,  and  L.  hirticula. 
The  length  of  the  life  cycle  of  these  si)ecies  is  not  definitely  known  but  prob- 
ably it  is  from  3  to  4  years  according  to  climatic  and  other  conditions. 

The  eggs  hatch  within  10  days  to  4  weeks  after  they  are  deposited.  White 
grubs  which  are  found  in  the  soil  later  than  the  middle  of  September  do  not 
appear  as  beetles  until  the  following  year.  Numerous  observations  were  made, 
the  results  of  which  are  stated  in  tabular  form,  I'egarding  the  relative  abund- 
ance of  tlie  different  species  of  Lachnosterna  at  lights,  on  trees,  and  in  differ- 
ent localities  and  years  and  on  different  species  of  trees.  Apparently  white 
grubs  feed  on  a  considerable  variety  of  plants  without  showing  any  great 
preference  except  that  the  poplar  is  in  some  instances  at  least  a  favorite  food. 
There  is  no  evidence  of  any  migratory  movement  of  May  beetles  at  any  stage 
of  development. 

According  to  the  author's  observations  adult  beetles  seldom  tly  during  nights 
when  the  temperature  is  below  52°  F.  These  insects  hibernate  in  both  the 
larval  and  adult  stages.  The  grubs  are  found  from  3  in.  to  2  ft.  below  the  sur- 
face depending  upon  the  prevailing  temperature.  They  are*souiewhat  more 
abundant  iu  light  and  dry  than  in  heavy  and  moist  soil  and  accumulate  to  the 
greatest  extent  in  fields  allowed  to  remain  for  long  periods  in  pasture.  The 
grubs  may  destroy  the  turf  of  lawns,  strawberry  vines,  young  evergreens  in 
nurseries,  and  cause  serious  damage  to  grass  and  corn. 

The  principal  enemies  of  these  pests  are  pigs,  crows,  blackbirds,  and  species 
of  Tiphia  and  a  number  of  other  less  important  insect  parasites.  In  an  ex- 
periment carried  out  by  the  author  100  pigs  and  8  sows  were  turned  into  a 
badly  infested  field  of  10  acres.  In  a  month's  time  about  99  per  cent  of  the 
grubs  had  been  destroyed.  May  beetles  may  also  be  destroyed  by  spraying  in- 
fested trees  with  arsenical  poisons  and  by  offering  bounties  for  the  collection 
of  adult  beetles. 

On  the  life  history  of  the  root  maggot,  Anthomyia  radicum,  C.  G.  Hewitt 
(Join:  Econ.  Biol.,  2  (1907),  No.  2,  pp.  56-63,  pi.  1). — In  breeding  cages  the 
eggs  of  Anthomyia  radicum  were  laid  in  fresh  horse  manure.  The  egg  stage 
covers  18  to  36  hours,  the  first  larval  stage  24  hours,  the  second  48  hours,  the 
third  5  days,  and  the  pupal  stage  10  days.  In  hot  weather  the  life  cycle  may 
be  completed  in  a  shorter  time.  The  life  history  of  .1.  radicum  and  -1.  brassicw 
is   compared. 

Asparagus  insects,  P.  Lesne  (Jour.  Agr.  Prat.,  n.  ser.,  J 4  (1907),  No.  36, 
pp.  308-311,  pi.  1). — Biological  and  economic  notes  are  given  on  Grioccris  aspar- 
agi,  C.  12-punctata,  Platyparea  pwciloptera,  Agromyza  simplex.  Aphis  papaveris, 
etc.  In  controlling  asparagus  beetles  handpicking  and  the  use  of  lime  are 
recommended. 

Insect  pests  of  the  artichoke,  P.  Lesne  (Jour.  Agr.  Prat.,  n.  ser.,  l.'i  (1907), 
No.  28,  pp.  .'i9-52,  pi.  1). — The  artichoke  is  excessively  infested  with  insect 
pests.    The  author  discusses  from  biological  and  economic  standpoints  a  num- 
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bei*  of  these  insects  including  Tipula  oleracea,  Traina  troglodytes,  Gortynn 
ochracea,   Vanessa  cardiii,  etc. 

A  new  species  of  Tyroglyphus  injurious  to  onions,  A.  A.  Elenkin  (Zhur. 
Bolyezni  Rast.,  1  {1901),  Xu.  1-2,  pp.  52-69,  figs.  2).— Under  thie  name  Tyro- 
glyphns  pUii  the  author  describes  as  new  a  species  of  mite  which  attacks  onions 
but  can  not  be  reared  on  other  bulbs  or  on  cheese.  The  mites  feed  on  the 
whole  interior  of  the  onion  bulb.    No  remedy  is  suggested. 

The  sweet-potato  borer,  A.  F.  Conradi  (Texas  Sta.  Bui.  93,  pp.  16,  figs.  6). — 
CyJas  formlvdvius  was  first  reported  in  Texas  in  1890.  It  has  gradually  spread 
northward  although  the  adults  are  readily  destroyed  by  low  temperatures 
esitecially  if  unprotected.  The  insect  is  described  in  its  various  stages.  On  the 
northern  limit  of  the  infested  area  there  are  four  or  more  broods,  while  in  south 
Texas  there  are  seven  or  more  broods  annually.  The  insect  feeds  upon  sweet 
potatoes,  common  species  of  morning  glory,  and  to  a  less  extent  on  other 
plants. 

No  evidence  was  obtained  that  the  sweet-potato  weevil  ever  uses  its  wings. 
Its  spread  is,  therefore,  slow  and  gradual.  Rotation  of  crops  assists  to  some 
extent  in  controlling  the  pest  provided  other  measures  of  eradication  are 
adopted.  Deep  planted  tubers  are  less  infested  than  shallow  planted  tubers 
but  no  variety  has  been  found  to  be  immune.  Some  of  the  weevils,  but  appar- 
ently not  all,  may  be  destroyed  by  fumigation  with  carbon  bisulphid  in  bins. 
Storage  bins  at  any  rate  should  be  made  clean  and  clean  tubers  should  be 
separated  from  infested  tubers. 

Infested  tubers  should  not  be  fed  raw  to  stock  since  the  remnants  may  con- 
tain enough  larviB  to  cause  serious  infestation  of  the  next  crop  of  sweet  potatoes. 
The  adults  feed  upon  the  vines  to  some  extent  and  may  be  destroyed  by  spraying 
with    arsenicals. 

Codling'  moth  investigations  during'  1903  and  1904,  F.  GARcfA  (New 
Mexico  Sta.  Bui.  65,  pp.  20,  clgins.  3). — Extensive  records  kept  by  the  author 
show  that  the  first  brood  from  the  overwintering  larvae  and  the  partial  third 
brood  are  very  small  while  the  second  brood  is  large.  The  period  for  each 
brood  is  about  50  days.  The  different  broods  overlap  one  another  greatly. 
The  weat-her  had  little  effect  upon  the  time  of  appearance  of  the  moths.  The 
first  brood  of  moths  appears  about  the  same  time  as  the  blossoms. 

The  codling  moth  in  eastern  Washington,  A.  L.  Melander  and  E.  L.  Jenne 
(Washington  Sta.  Bill.  81,  pp.  2-'i,  figs.  1). — In  previous  experiments  at  the 
station  it  was  shown  that  arsenate  of  lead  was  the  most  effective  of  the 
arsenicals  tried  in  combating  the  codling  moth  and  that  4  sprayings  were  as 
effective  as  12.  During  the  past  summer  different  brands  of  arsenate  of  lead 
have  been  tested  on  125  acres  of  commercial  orchards.  The  total  cost  of  making 
4  applications  to  1  orchard  of  20  acres  was  $116.  All  of  the  brands  of  arsenate 
of  lead  were  found  to  be  quite  efficient. 

It  is  recommended  that  arsenate  of  lead  be  applied  at  the  rate  of  1  lb.  to 
40  gal.  of  water.  Four  applications  are  recommended,  the  first  just  after  the 
blossoms  fall,  the  second  3  weeks  later,  the  third  at  some  time  from  July  15  to 
August  10,  and  the  fourth  about  a  month  later.  The  first  application  is  the 
most  important  but  the  others  are  also  necessary.  Thorough  cultivation  is  of 
much  importance  and  the  spraying  must  be  done  thoroughly  and  at  times  when 
the  poison  will  be  effective  in  destroying  the  larvae. 

Report  of  the  commissioner  for  the  suppression  of  the  g'ipsy  and  brown- 
tail  moths,  1906,  A.  E.  Stene  (Providence,  R.  I.,  1907,  pp.  SO,  pis.  28,  maps 
3). — A  general  historical  account  is  given  of  the  introduction  of  the  gipsy  moth 
into  Massachusetts  and  its  spread  to  other  States.  The  moth  is  described  and 
25729— No.  G— 08 5 
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the  means  of  its  dissemination  outlined.     It  may  be  fought  by  destroying  the 
eggs,  using  burlap,  spraying,  applying  sticky  bands,  and  general  cleaning  work. 

The  work  of  extermination  in  Rhode  Island  has  given  promising  results,  and 
the  author  recommends  that  in  the  future  the  campaign  be  one  of  extermination 
rather  than  suppression. 

Brief  economic  and  biological  notes  are  also  given  on  brown-tail  moth. 

The  more  important  Aleyrodidas  infesting  economic  plants,  with  descrip- 
tion of  a  new  species  infesting  the  orange,  A.  L.  Quaintance  ( U.  S.  Dept. 
Agr.,  Bur.  Ent.  Bui.  12,  tech.  ser.,  pt.  5,  pp.  89-94,  pl.  1,  figs.  2). — Mention  is 
made  of  the  Aleyrodidse  which  attack  the  tobacco,  sugar  cane,  orange,  cotton, 
cocoanut,  custard  apple,  strawberry,  cabbage,  greenhouse  plants,  species,  of 
Rubus,  currant,  peach,  plum,  fig,  etc.  Aleyrodes  howardi  is  described  as  a  new 
pest  of  the  orange. 

The  scale  insects  of  fruit  trees,  J.  P.  Bounhiol  (Ecole  Agr.  Alger.  Maison- 
Can-ee,  Inform.  Agr.  Bui.  S,  pp.  16,  pis.  .2). — Notes  are  given  on  the  life  history 
of  species  of  Lecanium,  Aspidiotus.  Dactylopius,  etc.  Formulas  are  presented 
for  the  preparation  of  petroleum  emulsion,  soap  mixtures,  lime  and  sulphur  and 
for  fumigation  with  hydrocyanic-acid  gas. 

Number  of  molts  of  the  female  of  Dactylopius  citri,  R.  Matheson  (Canad. 
Ent.,  39  {1901),  No.  8,  pp.  284-287 )  .—The  literature  relating  to  this  species  is 
critically  reviewed.  The  author  describes  in  detail  the  nymphal  and  adult 
stages  of  the  insect. 

The  San  Josd  scale  and  remedies,  F.  Sherman,  Jr.  {Bui.  N.  C.  Dept.  Agr., 
28  {1907),  yo.  5.  pp.  62,  figs.  1.5). — The  San  Jose  scale  is  described  in  its  vari- 
ous stages  and  an  account  is  given  of  its  history  in  North  Carolina.  A  list 
of  food  plants  is  presented  in  connection  with  recommendations  of  remedies. 
The  suggested  remedies  include  lime-sulphur  wash  and  a  proprietary  insecti- 
cide.    It  is  believed  that  a  combination  of  these  may  be  used  to  advantage. 

The  San  Jose  scale  in  North  Carolina,  F.  Sherman,  Jr.  (Bui.  N.  C.  Dept. 
Agr.,  28  {1907),  Xo.  6,  pp.  IS,  figs.  2). — A  detailed  statement  is  given  of  the  pres- 
ent distribution  of  the  San  Jose  scale  in  every  county  of  North  Carolina  where 
it  occurs. 

The  fruit  maggot  fly  pests,  G.  Quinn  {Jour.  Dept.  Agr.  So.  Aust.,  10  {1907), 
No.  11,  pp.  701-710,  figs.  14). — Mention  is  made  of  the  habits  of  Tephritis  tryoni. 
T.  psidii,  Trypeta  ludcns,  T.  pomonella,  Dacus  olecr,  Ccratitis  capitata,  etc. 
The  remedies  thus  far  devised  for  these  pests  are  not  very  satisfactory.  A 
poisoned  bait  used  in  Italy  has  given  fairly  good  results.  Kerosene  appears  to 
exercise  an  attraction  for  the  fruit  flies  and  may,  therefore,  be  used  to  trap 
them. 

The  fruit  fly,  C.  P.  Lounsbury  {Agr.  Jour.  Cape  Good  Hope,  31  {1907),  No.  2, 
pp.  186,  187). — In  1896,  Ceratitis  capitata  was  more  injurious  than  ever  before. 
The  pest  may  be  controlled  by  spraying  the  trees  with  a  preparation  of  arse- 
nate of  lead  (1  lb.  per  2.5  gal.  water  and  2  gal.  of  molasses).  The  maggots  of 
the  fruit  fly  are  destroyed  by  cold  storage.  Infested  peaches  stored  for  3 
weeks  at  a  temperature  of  38  to  40°  F.  were  found  to  contain  no  live  maggots. 

Combating  the  olive  fly,  P.  Marchal  {Bui.  Mens.  Off.  Renseig.  Agr.  [Paris], 
6  {1907),  No.  8,  pp.  927-931). — Two  general  methods  have  been  proposed  for 
controlling  Dacus  olew.  These  are  spraying  with  a  mixture  of  molasses,  honey, 
glycerin,  and  arsenate  of  soda,  and  improved  cultural  operations.  The  harvest 
should  be  completed  in  April,  and  olives  should  not  be  planted  alone  in  orchards 
but  rather  with  almonds,  figs,  and  other  trees.  Unimproved  olive  trees  should 
be  destroyed  or  grafted  and  cared  for. 

Experiments  in  the  treatment  of  grape  vines  for  phylloxera,  P.  C.  Mestre 
{Rev.  Agr,,  Vit.  et  Hort.,  1907,  Nos.  77,  pp.  169-172;  78,  pp.  178-182;  80,  pp. 
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213-210;  SI,  pp.  230-23,3,  figs.  6').— The  symi)touis  of  infestation  with  phyl- 
loxera are  described  and  notes  are  given  on  tbe  damage  caused  by  this  pest. 
Infested  vines  may  subsecjnently  be  attacked  by  fungi  and  Cocpopluujus 
cchinopus.  In  the  direct  control  of  phylloxera  the  author  tested  the  insecticide 
recommended  by  Degenne  and  Deroin.     It  gave  excellent  results  in  all  cases. 

Combating  Eudemis  botrana,  J.  Capus  and  Feyteaud  {Prog.  Agr.  et  Vit. 
{Ed.  VEst),  2S  {1907),  Xo.  40,  pp.  409-^i-J).— Arsenicals  and  other  insecti- 
cides should  be  applied  when  the  larvte  are  small.  Arsenate  of  lead  is  very 
efficacious.  Tobacco  decoction  and  whitewash  were  less  satisfactory.  Scraping 
the  bark  in  winter  and  spraying  with  Bordeaux  mixture  in  spring  gave  good 
results. 

Two  unusual  grape  pests,  V.  Ma  yet  {Prog.  Agr.  ct  Vit.  {Ed.  I'Est),  28 
{1907),  Xo.  .'/O,  pp.  'i00-.'i()3,  pi.  1). — Psyche  gramineUa  and  Agelastica  alni  are 
reported  as  attacking  grape  leaves.  Notes  are  given  on  the  habits  and  life 
history  of  these  pests. 

Insects  injurious  to  roses,  A.  L.  Clement  {Jour.  8oc.  Nat.  Hort.  France,  -J 
scr.,  8  {1907),  pp.  160-16-3). — Biological  notes  are  presented  on  Melolontha  vul- 
garis, earwigs,  Athalia  rosarum,  Puvonia  minor.  TjiphJocyha  roscc,  etc.  For 
controlling  the  last-named  insect  a  mixture  of  soap  and  pyrethrum  powder  is 
effective. 

A  method  of  destroying'  the  larvae  of  insects  in  tree  plantations,  M.  Eber- 
HARDT  {Agr.  Prat.  Pui/s  Chauds,  7  {1907),  Xo.  51,  pp.  .331-.333). — In  Indo-China 
the  larvae  of  longhorn  beetles  cause  great  damaige  to  tea,  mulberry,  and  orange 
trees.  The  branches  or  the  ti;unk  may  be  attacked.  When  the  branches  are 
infested  with  the  boring  larvte  the  author  recommends  injections  of  a  mixture 
containing  110  parts  formalin  and  40  parts  glycerin  in  S50  parts  water,  and 
for  the  trunk  a  mixture  containing  ISO  parts  formalin  and  GO  parts  glycerin  in 
760  parts  water.  The  mixtures  are  to  be  introduced  into  the  galleries  of  the 
insects  by  means  of  a  syringe. 

A  remedy  for  the  spruce  gall  and  larch  blight  diseases  caused  by  Chermes, 
E.  II.  BuRDOxX  {Jour.  Eton.  Biol.,  2  {1907),  Xo.  2,  pp.  6'.J-6'7 ) .— As  a  result  of 
continued  experiments  it  is  stated  that  spruce  and  other  conifers  may  be  en- 
tirely freed  from  Chermes  by  spraying  in  winter  with  kerosene  emulsion.  At 
this  season  this  treatment  does  not  injure  the  trees,  as  the  leaves  are  mature 
and  withstand  the  insecticide,  and  the  buds  are  protected  by  thick  resinous 
scales.  Two  formulas  gave  good  results.  The  first  contained  3  lbs.  soap  and 
1  pint  kerosene  in  2  qts.  water  and  was  diluted  before  using  by  adding  5  gal. 
of  water.    The  other  insecticide  carried  1  lb.  soft  soap  in  each  gallon  of  water. 

Parthenogenesis  in  Lophyrus  pini,  R.  S.  Macdougall  {Jour.  Econ.  Biol.,  2 
{1907),  Xo.  2,  pp.  Ji9--3o,  pi.  1). — This  sawfly  lays  its  eggs  chiefly  on  Scotch 
pine  and  Austrian  pine.  The  caterpillars  eat  the  leaves  and  dwarf  shoots. 
There  are  2  generations  annually.  In  experiments  in  breeding  cages  it  was 
found  that  unfertilized  eggs  invariably  produced  male  insects. 

A  recently  introduced  borer-beetle,  T.  F.  Dreyer  {Agr.  Jour.  Cape  Good 
Hope,  31  {1907),  Xo.  2,  pp.  I'lO,  1)1,  figs.  .3). — Phoracantha  recurva,  a  native  of 
Western  Australia,  has  been  reporte<l  in  Cape  Colony  as  injurious  to  eucalyptus. 
Brief  descriittive  and  economic  notes  are  given  regarding  the  i)est. 

Fumigation  with  hydrocyanic-acid  gas  for  bedbugs,  G.  W.  Herrick  {Cunad. 
Ent.,  39  {1907),  Xo.  10,  pp.  3'fl-3'p3). — Fumigation  has  l)een  successfully  used 
in  a  large  dormitory.  It  has  been  found  that  2  men  can  set  off  the  charges 
in  50  rooms  in  15  minutes.  The  fumes  killed  bedbugs  protected  by  3  in.  of  ex- 
celsior, 2  in.  of  cotton,  thick  wooii'ii  blankets,  etc.  Eggs  also  seemed  to  be 
destroyed  effectively.  The  method  is  recommended  as  safe  and  reliable.  The 
cyanid  was  used  at  the  rate  of  1  oz.  per  90  cu.  ft.  of  space. 
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The  blood-sucking  diptera,  K.  Grunberg  (Die  BUitsuugcnden  Dipteren. 
Jena,  1907,  pp.  17  +  i8<S',  /?V/,s-.  127). — An  attempt  is  made  to  give  in  convenient 
form  information  concerning  tlie  appearance  and  economic  importance  of  all 
groups  of  blood-sucking  diptera  with  particular  reference  to  the  German  col- 
onies. Several  of  the  groups  of  diptera  discussed  are  known  to  he  agents  in  the 
transmission  of  diseases.  Other  groups  may  be  so  concerned  and  should  receive 
more  attention  with  this  idea  in  mind.  The  insects  studied  by  the  author 
include  Psychodidu',  ('ulicida\  ChironomidfP,  Slmuliida^,  Tabanidte,  and  various 
other  families. 

A  type  of  Simulium  reptans  in  the  equatorial  Congo,  p].  Kouraud  (Ann. 
Inst.  Pd.stciir.  21  (J 907),  Xo.  S,  pp.  670,  6'77). — This  European  species  of  Simu- 
lium is  reported  to  be  widely  distributed  in  eipiatorial  Congo.  It  lives  among 
vegetation  but  attacks  cattle,  antelopes,  and  elephants  for  the  purpose  of  sucking 
their  blood. 

Insect  collection,  II.  A.  Surfack  (Zool.  Bid.  Pcnn.  Dept.  Agr.,  o  (1907), 
No.  5,  pp.  131-166,  pis.  2,  figs.  30). — A  popular  account  of  the  m.ethods  of  col- 
lecting and  preserving  insects  as  specimens  and  for  study. 

Analyses  of  Paris  green,  C.  S.  Cathcart  (Xew  Jersey  8tas.  Bui.  205,  pp.  9). — 
The  advertised  weight  of  packages  of  Paris  green  obtained  in  the  open  market 
appear  to  include  the  weight  of  the  I'aris  green  and  that  of  the  container.  At 
any  rate  the  Paris  green  in  such  packages  amounted  to  6.1(8  per  cent  less  by 
weight  than  was  claimed  by  the  manufacturers.  In  29  samples  analyzed  by  the 
author  the  average  content  of  arsenious  oxid  was  57.31  per  cent,  that  of  water 
soluble  arsenic  1.98  per  cent,  and  that  of  copper  oxid  29.73  per  cent.  Twenty- 
three  of  the  samples  are  considered  to  be  of  high  grade. 
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The  tuna  as  a  food  for  man,  R.  F.  Hare  and  D.  Griffiths  (Neiv  Mexico 
Sta.  Bui.  6'i.  PI).  88,  pis.  7,  figs.  2). — Cactus  fruit,  particularly  tuna  or  the  fruit 
of  the  prickly  pear  (Opuntia)  is  an  important  food  stuff  in  Mexico  and  used  to 
a  less  extent  in  the  southwestern  I'nited  States.  The  authors  describe  the  struc- 
ture and  appearance  of  the  fruits,  methods  of  harvesting,  keeping  qualities,  dried 
tunas,  and  tuna  products.  These  products  and  a  number  of  samples  of  fresh 
tuna  fruits,  the  majority  of  them  from  Mexico,  >vere  analyzed,  as  well  as  a 
sample  of  the  fruit  of  another  variety  of  cactus  (Echinocereus  stramineus)  or 
Mexican  strawberry. 

The  average  weight  of  the  Texas-grown  tuna  was  35.43  gm.  and  of  the  Mexi- 
can samples  71.17  gm.  In  the  Texas  samples  the  edible  portion  was  28.44  per 
cent  of  the  total  and  contained  6.74  per  cent  total  solids,  0.356  per  cent  total 
protein  of  which  0.143  per  cent  was  amid  nitrogen,  2.94  per  cent  total  sugar  as 
dextrose,  and  0.30  per  cent  ash  in  soluble  solids.  In  the  case  of  the  Mexican 
samples  the  edible  portion  constituted  42.26  per  cent  of  the  total  fruit  and  con- 
tained 11.84  per  cent  total  solids,  0.377  per  cent  total  protein  of  which  0.276  per 
cent  was  amids,  9.53  per  cent  total  sugar  as  dextrose,  and  0.36  per  cent  ash  in 
soluble  solids.  The  character  of  the  sugar  and  ash  constituents  and  of  other 
chemical  constituents  was  also  studied.  In  general,  analysis  "  of  the  whole 
fruit  as  well  as  rind  and  pulp  shows  the  amount  of  acid  to  be  exceeedingly  vari- 
able in  the  different  varieties  of  this  fruit.  In  fact,  it  was  found  to  be  variable 
for  different  samples  of  the  .same  variety,  depending,  no  doubt,  upon  the  degree 
of  ripeness  of  the  fruit.  .  .  . 

"  The  percentage  of  sugar  varied  a  great  deal  for  the  different  varieties,  and,  as 
was  to  be  expected.  It  varied  at  times  for  the  same  variety,  dei^euding,  no 
doubt,  ni)on  the  season  and  degree  of  ripeness. 
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"  The  iodiu  test  on  tho  ripe  fruits  fuiled  to  reveal  the  presence  of  starch  hi 
any  of  them.  .  .  . 

"  The  average  soluble  ash  iu  the  pul]>  is  0.20  per  cent,  which  is  about  the  same 
amount  found  in  apples,  pears,  or  watermelons,  and  less  than  is  found  in  the 
citrus  fruits.  As  with  other  plants  the  seed  of  this  fruit  is  also  quite  low  in  ash, 
it  being  in  .  .  .  [one  sami)lel.  for  exami)le,  only  0.2S  per  cent  of  the  whole  fruit, 
which  is  about  the  same  as  is  foimd  in  the  fresh  pulp. 

"The  character  of  the  ash  is  decidedly  alkaline.  .  .  .  The  alkalinity  of  the 
ash  of  the  pulp  calculated  to  potassium  carbonate  amounts  to  55  per  cent  of  the 
total  ash.  The  alkalinity  of  the  ash  of  the  rind  calculated  iu  a  similar  manner 
amounts  to  41.18  per  cent,  while  for  the  whole  fruit  48  per  cent  of  the  ash  is 
potassium  carbonate. 

"Very  little  can  be  said  in  regard  to  the  plant  food  removed  from  the  soil  by 
the  tunas  until  we  can  determine  what  the  yield  per  acre-will  be.  The  amount 
of  total  ash  removed  by  the  fruits  is  very  small  compared  to  the  amount  re- 
moved by  the  stems.  .  .  .  Most  of  this  ash  was  found  to  be  composed  of  lime  and 
potash  salts  which  are  in  abundance  in  most  semiarid  soils,  and  if  so  large  an 
amount  of  these  salts  is  necessary  for  securing  the  best  results  with  this  plant, 
it  will  probably  never  suffer  for  the  lack  of  them  anywhere  in  the  Southwest. 

"The  ash  is  also  characterized  by  a  very  low  content  of  phosphoric  acid. 
An  analysis  of  the  ash  from  28  samples  of  cactus  averaged  only  1..39  per  cent 
(PO4),  while  other  plauts  seldom  have  less  than  4  per  cent." 

Tunas  and  tuna  products  are  eaten  in  large  quantities.  Some  varieties  are  of 
better  quality  than  others  but  the  products  as  a  whole  seem  to  be  wholesome 
and  palatable.  The  honey-like  sirups  and  thick  marmalade-like  preserves  made 
from  tunas  vary  iu  color  and  appearance  according  to  the  method  of  manufac- 
ture. The  juice  and  the  pulp  of  the  red  tuna  are  highly  colored  and  some  tests 
were  made  of  the  possibility  of  using  this  material  for  coloring  other  food  pro- 
ducts. When  some  of  the  fruit  pulp  was  evaporated  to  a  thin  paste  "  it  was 
used  for  coloring  apple  jelly  and  candy  and  was  found  to  serve  admirably  for 
the  former  purpose."     In  the  case  of  candy  the  color  lacked  brilliancy. 

The  waste  material  obtained  in  the  manufacture  of  tuna  preserves,  etc.,  has 
some  value  as  a  cattle  feed.  Botanical  descriptions  are  given  of  the  different 
sorts  of  tunas  and  the  Echinocereus. 

The  tuna  as  food  for  man,  D.  Griffiths  and  R.  F.  Hare  ( U.  S.  Dept.  Agr., 
Bur.  Plant  Indus.  Bui.  116,  pp.  73,  pis.  6). — This  bulletin  reports  essentially  the 
same  data  as  are  included  in  the  publication  noted  on  page  ."^'jS. 

Meat  supply  and  surplus,  with  consideration  of  consumption  and  exports, 
G.  K.  Holmes  (U.  »S'.  Dept.  Agr.,  Bur  ^^latis.  BuL  .jo,  pp.  100). — A  large  amount 
of  statistical  and  other  data  are  summarized  and  discussed  regarding  the  pro- 
duction of  meat,  the  export  and  import  trade  in  meat  and  meat  products,  and 
the  total  number  of  meat  animals,  as  well  as  various  questions  of  meat  pro- 
duction and  consumption  in  the  United  States  and  elsewhere. 

According  to  the  author,  the  average  meat  consumption  per  capita  in  the 
United  States  in  1900  was  1.009  meat  animal,  this  value  being  made  up  as  fol- 
lows: 0..540  pig.  0.077  calf  under  1  year,  0.153  bovine  animal  over  1  year  of  age. 
O.ltJS  lamb  under  1  year,  and  0.155  sheep  over  1  year.  The  author's  computed 
annual  consumption  of  meat  per  capita  is  1S2.0  lbs.  or  840  lbs.  of  edible  meat 
per  family.  The  conclusion  is  reached  that  the  consumption  of  meat  in  the 
United  States  has  decreased,  particularly  since  1880  and  1890. 

Statistics  are  summarized  regarding  the  expenditures  for  meat  and  regarding 
the  amounts  of  other  foods  equivalent  to  a  given  quantity  of  meat  on  the  basis 
of  protein  and  energy,  and  regarding  the  relative  cost  in  Washington  in  1906  of 
meat  and  a  number  of  other  sorts  of  food. 
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The  bulletin  as  a  whole  constitutes  an  exhaustive  summary  and  discussion 
from  a  statisitcal  standpoint  of  the  production  and  utilization  of  meat  and  meat 
pi'oducts  as  food. 

Studies  of  the  effect  of  different  methods  of  cooking  upon  the  thorough- 
ness and  ease  of  digestion  of  meat  at  the  University  of  Illinois,  H.  S.  Grind- 
ley,  T.  MojoNNiER.  and  H.  C.  Porter  (U.  .S'.  Drpt.  Ayr.,  Office  Expt.  Stas.  Bui. 
193,  pp.  100). — The  results  of  67  natural  and  99  artificial  digestion  experiments 
with  meat  undertaken  to  determine  the  ease  and  thoroughness  of  digestion  of 
different  kinds  and  cuts  of  meat  cooked  in  a  variety  of  ways  are  reported  in 
continuation  of  earlier  work  (E.  S.  R.,  17,  p.  886). 

The  average  digestibility  of  the  whole  ration  when  beef  I'onnd  cooked  in 
different  ways  was  eaten  with  several  other  common  food  materials  was 
protein  93  per  cent,  fat  98  per  cent,  and  carbohydrates  97  per  cent.  "  These 
coetficients  agree  very  closely  with  those  found  in  the  average  of  several  hun- 
dred digestion  experiments  with  varied  diet.  In  these  experiments  differences 
in  method  of  cooking  the  meat  had  no  appreciable  effect  upon  the  proportions 
of  nutrients  digested  and  absorbed  from  the  total  diet." 

In  44  experiments  with  beef,  veal,  mutton,  and  pork,  cooked  in  various  ways 
and  eaten  as  a  part  of  a  simple  mixed  diet,  the  a.'erage  digestibility  of  both  the 
protein  and  fat  of  the  meat  alone  was  98  per  cent. 

"  Differences  in  the  results  obtained  with  dift'erent  kinds  of  meat  or  with  the 
same  kind  of  meat  cooked  in  different  ways  were  too  small  to  be  of  any  practical 
significance. 

"The  relative  fatness  of  the  meat  had  no  appreciable  effect  upon  the 
thoroughness  of  digestion,  the  nutrients  of  very  fat  meat  being  digested  as 
completely  as  those  of  very  lean  meat,  including  that  from  which  in  some  cases 
l)art  of  the  visible  fat  had  been  removed  before  cooking.  * 

"In  short,  all  the  kinds  and  cuts  of  meat  were  very  thoroughly  digested, 
whatever  the  method  of  cooking.  .  .  . 

"  It  is  couuuonly  said  that  meats  of  different  sorts  vary  decidedly  in  digesti- 
bility; for  instance,  that  red  meat  is  less  digestible  than  white  meat  or  beef 
than  pork,  or  that  a  cheaj)  cut  is  less  digestible  than  a  tender  steak.  As  regards 
the  thoroughness  of  digestion  the  results  of  the  extended  series  of  tests  re- 
ported show  that  such  differences  do  not  exist  in  any  appreciable  degree,  and 
that  meat  of  all  kinds  and  cuts  is  to  be  classed  with  the  very  digestible  foods. 

"  Ninety-nine  artificial  digestion  experiments  made  for  the  purpose  of  testing 
the  relative  ease  of  digestion  of  dift"erent  kinds  and  cuts  of  meat  cooked  in 
different  ways  do  not  warrant  any  sweeping  deductions.  So  far  as  can  be 
judged  from  the  results  obtained  under  the  experimental  conditions  the  meat 
seems  to  be  quite  easily  digested.  About  80  per  cent  of  the  meat  protein  was 
digested  in  the  first  hour  and  nearly  90  per  cent  within  2  hours,  whatever  the 
kind  of  meat  or  the  method  of  cooking,  though  there  were  considerable  varia- 
tions from  these  proportions  in  the  individual  experiments.  The  differences 
with  the  several  kinds  of  meat  or  with  meat  cooked  in  a  variety  of  ways  are 
very  small  or  very  irregular,  and  in  some  cases  are  apparently  contradictory, 
so  it  can  not  be  said  that  they  indicate  any  difference  that  could  be  attributed 
to  the  factors  mentioned." 

Experiments  with  dogs  on  the  metabolism  of  energy  and  matter  on  dif- 
ferent diets,  W.  Falta,  F.  Grote,  and  R.  Staehelin  {Beitr.  Chcm.  Physiol,  u. 
Path.,  9  (1907),  No.  8-11.  pp.  333-385).— In  the  investigations  reported  a  modi- 
fied Jaquet  respiration  ai)i>aratus  was  used  (E.  S.  R.,  16,  p.  287)  and  the  spe- 
cific dynamic  effect  of  different  ])roteids.  the  i)roportion  of  energy  derived  from 
protein,  fat,  and  carbohydrates,  the  possibility  of  replacing  protein  with  carbo- 
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hydrates,  and  related  questions  were  studied.  Tlie  foods  used  in  tlie  tests  were 
meat,  casein,  gluten  casein,  hydrolyzed  casein,  and  meat  with  levulose.  The 
authors  state  that  if  any  difference  in  the  specific  dynamic  power  of  the  foods 
existed  it  was  very  small  and  unimportant  and  that  the  physiological  nutritive 
effect  of  hydrolyzed  casein  is  not  lower  than  that  of  meat  protein. 

In  the  experiments  reported  the  sjiecifle  dynamic  effect  of  the  food  upon  heat 
production  was  much  less  than  was  to  be  expected  from  earlier  metabolism 
experiments  and  considerably  smaller  than  that  which  would  correspond  to  the 
cleavage  of  protein  alone. 

A  comparison  of  the  carbon  dioxid  curve  and  the  values  for  the  respiratory 
quotients  with  the  nitrogen  curve  in  the  experiments  showed  that  nitrogen 
excretion  was  greatly  increased  at  the  time  when  the  respiratory  gaseous 
exchange  had  nearly  or  quite  reached  the  value  noted  in  fasting. 

Nitrogen  compounds  in  the  urine  as .  affected  by  differences  in  diet,  B. 
ScHONDORFF  (Arcli.  PhyiioL  [Pfliiger].  Ill  (1901),  A'o.  5-6,  pp.  257-274).— 
Experiments  with  dogs  fasting  and  fed  with  meat,  rice,  and  lard,  alone  and  in 
combination  showed,  according  to  the  author,  that  increasing  the  nitrogen  con- 
tent of  the  food  may  increase  the  urea  nitrogen  to  a  maximum  value  of  97.98 
per  cent  of  the  total  nitrogen  excreted  in  the  urine.  When  fasting  this  value 
may  diminish  to  a  minimum  of  75.44  per  cent  of  the  total.  When  the  diet  con- 
sisted entirely  of  carbohydrates  or  fat  a  mean  value  of  85  to  86  per  cent  was 
noted. 

Studies  of  a  vegetarian  diet  with  special  reference  to  the  nervous  sys- 
tem, circulation  of  the  blood,  and  diuresis,  K.  Staehelin  {Ztsclir.  Biol.,  ^9 
(1907),  No.  2,  pp.  199-2S2,  figs,  //). — From  experiments  with  himself  and  other 
subjects,  the  author  concludes  that  proteids  of  different  origin  (from  rice  and 
potatoes)  differ  in  respect  to  inducing  nitrogen  equilibrium  in  tlie  body.  The 
dry  matter  of  the  feces  on  the  dift'erent  diets  studied  contained  the  same  per- 
centage of  nitrogen  so  that  the  excretion  through  this  channel  would  be  deter- 
mined by  the  amount  of  feces  excreted. 

On  account  of  its  lower  energy  value  the  author  considers  vegetable  food 
preferable  for  the  treatment  of  obesity,  as  such  diet  produces  fewer  disturb- 
ances. The  author  also  believes  a  vegetarian  diet  useful  in  the  treatment  of 
dipsomania. 

A  vegetarian  diet  exercised  no  effect  on  body  temperature.  In  some  cases  the 
gas  formation  in  the  intestine  was  greater  on  a  vegetarian  diet  than  on  a  meat 
diet  and  in  some  cases  smaller.     Peristalsis  was  increased  by  the  vegetarian  diet. 

Judging  by  the  results  of  ergographic  experiments  a  vegetarian  diet  exercised 
no  effect  on  the  nervous  system  or  upon  muscular  work.  The  work  of  the  kid- 
neys, as  shown  by  the  nitrogen  excretion  and  other  experimental  data,  was  less 
on  a  vegetarian  diet  than  on  a  mixed  diet  or  milk  diet.  Other  conclusions  have 
to  do  with  pulse  frequency,  blood  pressure,  viscosity  of  the  blood,  etc.  An 
extended  bibliography  is  ai)pended  to  this  report. 

A  physiological  study  of  vegetarians,  Mlles.  I.  Ioteyko  and  V.  Kipiani 
{Rev.  Soc.  8ci.  Hyg.  Aliment.,  3  {1906),  No.  2,  pp.  llJf-207,  pis.  3).— The  authors 
discuss  various  questions  connected  with  vegetarianism  and  report  studies  re- 
garding the  kinds  and  amounts  of  food  eaten  by  43  vegetarians  of  both  sexes 
living  in  Belgium.  In  a  number  of  cases  muscular  power  was  studied  with  an 
ergograph  and  with  a  dynamometer. 

The  author.s'  conclusions  are  favorable  to  vegetarianism  and  such  a  form  of 
diet  in  their  judgment  is  of  value  in  counteracting  alcoholism.  Meat,  they  be- 
lieve, should  be  consid(»red  a  drug  like  alcohol  and  its  use  regulated  on  this 
basis.  Dynamometer  tests,  according  to  the  authors,  showed  that  the  endurance 
of  the  vegetarians  was  greater  than  was  the  case  with  flesh  eaters,  average 
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values  from  earlier  work  with  flesli  eaters  being  selected  for  the  coruparisoii. 
Comparisons  of  the  dynamometer  force,  calculated  as  kilograms,  gave  prac- 
tically the  same  results  for  vegetarians  and  flesh  eaters,  namely,  38  kg.  for  the 
former  and  37  kg.  for  the  latter.  Lung  capacity  and  body  size  were  studied 
as  well  as  some  psychological  measurements. 

The  rational  feeding  of  infants  from  birth  to  two  years  of  age,  H.  Klose 
(Rev.  Soc.  Sci.  Hyg.  Aliment.,  S  {1906),  Xo.  3,  pi).  S63-U2,  dgms.  9).— The 
author  considers  in  some  detail  the  problem  of  the  rational  feeding  of  infants, 
and  reports  several  observations  on  artificial  feeding  according  to  different  for- 
mulas.    An  extensive  bibliography  is  appended. 

The  rational  feeding  of  infants  from  birth  to  two  years,  Michel  and 
Perret  (Rev.  tioc.  Sci.  Hyg.  Aliment.,  3  (1906),  Xn.  3,  pp.  209-363,  dgms.  9).— 
Noted  from  another  source  (E.  S.  R.  18,  p.  959). 

How  to  nourish  infants,  Sosnows^a  (Rev.  Soc.  Sci.  Hyg.  Aliment.,  3  (1906), 
No.  3,  pp.  443--i-i9).— A  brief  consideration  of  the  possibility  and,  in  the  author's 
opinion,  desirability  of  nourishing  infants  of  9  months  and  even  younger  on 
vegetarian  or  fruitarian  diet. 

Eggs  in  the  diet  of  infanljs,  W.  J.  Midelton  (Brit.  Med.  Jour.,  1907,  No. 
2422,  p.  1302). — On  the  basis  of  experience,  the  author  recommends  eggs  as  a 
substitute  for  mother's  milk  in  infant  feeding.  For  the  first  2  days  after  birth 
a  mixture  of  egg  white,  water,  and  cane  sugar  is^used;  afterwards  egg  yolk  is 
added  in  increasing  amounts  together  with  a  little  cod-liver  <»il  emulsion. 

The  nourishment  of  youths  of  both  sexes  in  the  family  and  in  educational 
institutiohs,  P.  Legendre  (Rev.  Soc.  Sci.  Hyg.  Aliment.,  3  (1906),  No.  3,  pp. 
.'i50-^68). — A  discussion  of  the  principles  of  alimentary  hygiene  as  applicable 
to  the  feeding  of  children  from  G  to  16  years  of  age,  with  special  reference  to 
methods  of  modifying  the  diet  of  a  group  or  an  institution  to  m^t  the  needs  of 
individuals.  The  article  includes  an  account  by  L.  Aman  of  the  dietary  regime 
of  a  large  •>rphaiuige  as  established  in  accordance  with  the  principles  discussed. 

The  food  of  Belgian  farmers  and  farm  laborers,  A.  Lonay  (Rev.  Soc.  Sci. 
Hyg.  Aliment.,  3  (1906),  No.  2,  pp.  10-83). — Food  customs  of  the  agricultural 
population  in  different  districts  of  Belgium  are  described  and  many  data 
regarding  the  kinds  and  amounts  of  food  eaten  are  summarized. 

The  author  believes  that  the  facts  warrant  the  statement  that  the 'agri- 
cultural population  of  Belgium,  though  they  are  the  food  producers,  do  not 
themselves  have  a  diet  which  other  laborers  would  envy.  He  calls  attention 
to  the  fact  that  existing  conditions  have  been  recognized  by  tlie  Belgian  minis- 
ter of  agriculture,  and  quotes  largely  from  a  circular  which  has  been  widely 
distributed  by  the  minister  giving  i)ractical  directions  for  the  improvement  of 
the  diet. 

The  investigations  of  the  Institute  Solvay  on  the  food  of  Belgian  laborers, 
P.  Heger,  a.  Slosse,  and  E.  Waxweiler  (Rev.  Soc.  Sci.  Hyg.  Aliment.,  3  (1906), 
No.  2,  pp.  1-33). — In  this  extended  investigation  of  sociological  and  other  con- 
ditions and  their  effect  upon  the  diet  of  Belgian  laborers,  records  kept  in  1,250 
families  representing  about  (),000  persons  were  gathered.  Of  these,  1,065  were 
sufiiciently  detailed  and  accurate  to  include  in  the  sununary  and  discussion. 

The  results  were  classified  in  two  ways,  namely,  according  to  the  work, 
whether  moderate,  severe,  or  very  severe,  and  according  to  regions,  wliether 
urban,  industrial  districts,  or  rural  communities,  and  the  attempt  was  made 
to  discover  the  relation  of  these  factors  to  diet.  Tn  nearly  nine-tentlis  of  the 
total  number  of  families  the  daily  quantity  of  protein  was  105  gm.  or  less  per 
man  per  day  and  in  over  half  it  was  less  than  35  gm.  The  energy  was  not 
far  from  3,400  calories  as  a  mean  value. 


FOODS HUMAN    NUTRITION.  563 

According  to  more  detailed  studies  wliicli  were  made  with  33  persons  the 
protein  obtained  per  man  per  day  ranged  from  Uo  to  140  gm.  or  about  !>2  gm. 
as  a  mean,  and  the  energy  not  far  from  3,000  calories. 

As  regards  the  influence  of  the  character  of  the  work,  it  appeared  that  this 
did  not  materially  modify  protein  consumption,  which  on  an  average  was  not 
so  high  in  the  industrial  regions  as  in  the  other  ]o''-alities  studied. 

Notes  on  workingmen's  diets  at  the  beginning  of  the  twentieth  century, 
O.  PiEQUET  {Rev.  Sor.  Sri.  Hyg.  Aliiiiciit..  .}  (I!l0l>),  Xo.  .?,  />;>.  NJ-.'),^). — Some 
years  ago  the  author  collected  statistics  regarding  the  expenditures  of  working- 
men's  families  in  Alsace  and  found  that,  generally  speaking,  50  to  75  per  cent 
of  the  total  income  was  expended  for  food,  the  average  value  in  16  families 
being  61  per  cent.  Of  this,  33  per  cent  of  the  total  was  expended  for  bread, 
14  per  cent  for  meat,  13  per  cent  for  milk,  24  per  cent  for  groceries,  and  16  per 
cent  for  beverages,  vegetables,  and  sundries. 

Some  data  are  also  given  regarding  the  food  habits  of  German  and  Spanish 
laborers  as  compared  with  French.  The  author  calls  special  attention  to  the 
restaurants  which  some  manufacturers  have  established  to  supply  their  em- 
ployees with  food  at  reasonable  prices. 

Economic  conditions  of  workingmen,  A.  Imbert  (Rev.  Soc.  Sci.  Hyg.  Ali- 
ment., 3  (1906),  Xo.  2,  pp.  Jf2~55). — A  detailed  study  of  a  workingman's  ex- 
penditures for  food  and  lodging,  car  fares,  etc.,  and  the  calculated  cost  and 
nutritive  value  of  the  food  used  in  7  days.  The  average  amounts  of  nutrients 
supplied  were  protein  105.5,  fat  .33.5,  and  carbohydrates  G1S.8  gm. 

The  irrational  and  insufficient  diet  of  Parisian  laborers  and  workingmen 
and  the  necessity  for  instruction  in  food  in  all  schools,  .L.  Landouzy  (Rev. 
Soc.  Sci.  Hi/g.  Aliment.,  .3  (lOOli),  Xo.  2,  pp.  3',-'il,  tables  //).— On  the  basis  of 
extensive  inquiry  into  the  subject  the  author  concludes  that  workingmen  in 
Paris  do  not  have  a  rational  or  adequate  diet.  Suggestions  for  bettering  con- 
ditions are  made  and  summarized  in  tables  designed  for  popular  instruction, 
which  give  data  regarding  the  composition  of  food,  menus  suited  to  different 
seasons  of  the  year,  and  other  information  of  a  similar  nature. 

The  energy  value  of  meals  served  in  dairies  and  other  restaurants, 
J.  Thiijot  (Rer.  Soc.  Sci.  Hyg.  Aliinctit..  3  {IHOii),  Xo.  2,  pp.  56-60). — The 
author  has  collected  data  regarding  the  meals  served  for  a  fixed  price  in  Paris 
restaurants  of  different  grades  and  has  calculated  their  nutritive  value. 

A  report  on  army  rations,  L.  1'errieb  (Rev.  Soc.  Sci.  Hyg.  Aliment.,  3  {1906), 
Xo.  3,  pp.  .'f69-Ji93). — A  suumiary  and  discussion  of  data  gathered  by  the  author 
regarding  the  diet  of  soldiers  under  different  circumstances  in  the  French 
army.  Dietary  standards  are  proposed  for  different  branches  of  the  service, 
which  are  believed  to  be  more  in  accord  with  the  rational  principles  of  diet 
than  are  the  rations  at  present  furnished. 

The  diet  of  the  soldier,  A.  Drouineau  (Rev.  Soc.  Sci.  Hyg.  Aliment.,  3  (1906), 
Xo.  3,  pp.  .'i9.'i-.j16). — A  consideration  of  the  dietary  needs  of  the  soldier  and 
a  summary  of  data  regarding  army  rations  in  different  countries. 

Dietary  losses  in  the  army  and  means  of  avoiding  them,  A.  Drouineau 
(Rev.  Soc.  Sci.  Hyg.  Aliment.,  3  (1906),  Xo.  3,  pp.  J/ 7-52 J). —The  value  of 
variety  in  the  diet,  proper  cooking,  serving,  etc.,  in  securing  more  complete 
consunii>tion  of  food  and  preventing  waste  is  explained. 

Barrack  rations,  A.  Moll- Weiss  (Rev.  Soc.  Sci.  Hyg.  Aliment.,  3  (1906), 
Xo.  3,  pp.  ■')2.'i--J3o). — Suggestions  are  offered  for  improving  the  dietary  ccm- 
ditions  of  soldiers  ))y  special  attention  to  the  quantity  and  quality  of  the  food 
and  to  its  preparation  and  service. 
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The  diet  of  niercliaiit  marines,  J.  P.  I^anglois  (Rev.  Soc.  8ci.  Hyg.  Aliment., 
S  (1906),  Xo.  3,  pp.  536-569). — Data  reganliug  the  feedlDg  of  sailors  iu  differ- 
ent countries  are  summarized  and  discussed  and  suggestions  for  modification 
and  improvement  are  offered. 

The  feeding-  of  the  French  merchant  marines,  Tartarin  (Rev.  Soe.  8ci. 
Hyg.  Aliment.,  3  (1906).  Xo.  3,  tip.  570-573). — Existing  conditions  are  briefly 
explained,  some  typical  menus  given,  and  methods  of  improvement  suggested. 

Good  housekeeping'  in  the  wilderness,  Florence  S.  Gleeson  (Outlook,  86 
(1907),  Xo.  .'/.  pp.  195-202,  figs.  15). — Camp  cookery  and  related  questions  are 
discussed  and  recipes  for  preparing  a  number  of  camp  dishes  are  given. 

Officials  charged  with  the  enforcement  of  food  laws  in  the  United  States 
and  Canada,  W.  D.  Bigelow  (U.  S.  Dept.  Agr.,  Bur.  Chem.  Circ.  16.  rev.  ed., 
pp.  32). — The  information  contained  in  this  circular  has  been  revised  to  July 
1,  1907. 

ANIMAL  PRODUCTION. 

Information  regarding  the  new  feed  law,  J.  W.  Carson  and  G.  S.  Fraps 
(Texas  Sta.  Bui.  95,  pp.  2Jf). — This  bulletin  sets  forth  and  explains  the  provi- 
sions of  the  law  regulating  the  sale  of  feeding  stuffs  in  Texas  and  gives  the 
composition  of  a  number  of  feeding  stuffs  on  the  Texas  market,  some  of  which 
have  been  reported  in  previous  bulletins.  These  materials  include  wheat  bran, 
wheat  shorts,  wheat  chops,  corn  chops,  corn  bran,  corn-and-cob  meal,  cotton- 
seed meal,  rice  bran,  rice  meal,  rice  polish,  Kafir  corn  chops,  ground  Kafir  corn, 
Kafir  corn  meal,  Kafir  corn  heads,  choi)ped  Kafir  corn  heads,  mllo  maize  meal, 
milo  maize  chops,  -niilo  maize  heads  chopped,  mllo  maize  fodder,  Kafir  corn 
fodder,  alfalfa,  sorghum  fodder,  meng  bean,  cowpeas,  star  grass,  hay  of  differ- 
ent sorts,  tall(iw  weed,  palmetto  seed,  and  a  commercial  feed. 

The  law,  which  is  similar  to  that  passed  by  a  number  of  other  States,  pro- 
vides for  the  examination  and  proper  tagging  of  all  concentrated  feeds  except 
whole  or  unground  grains  or  seeds,  and  punishes  violations  by  fine  or  impris- 
onment or  both.  The  gi'anting  and  canceling  of  registration  and  the  collection 
of  samples  for  analysis  are  invested  by  law  in  the  director  of  the  State  experi- 
ment station,  and  the  tax  of  10  cts.  per  ton  of  concentrated  feeding  stuffs  is 
to  be  used  for  expenses  incurred  in  the  enforcement  of  the  law. 

Inspection  of  feeding-  stuffs  (Xeiv  York  State  Sta.  Bui.  291,  pp.  323-369).— 
Under  the  provisions  of  the  State  feeding  stuff  law  388  samples  were  analyzed 
of  cotton-seed  meal,  linseed  meal,  gluten  feed,  corn  bran,  dried  distillers' 
grains,  malt  sprouts,  dried  brewers'  grains,  hominy  feeds,  compounded  or  com- 
mercial mixed  feeds,  meat  meal  and  other  similar  animal  products,  poultry  feeds, 
sugar-beet  wastes,  barley  by-pi-oducts,  oat  by-products,  alfalfa  meal,  pea  meal, 
clover  meal,  spiced  clover,  boat  sweepings,  cereal  breakfast  food  by-products, 
rye  grains,  and  gluten.  "About  31  per  cent  of  the  brands  inspected  ai'e  feeds 
carrying  a  relatively  high  proportion  of  protein  and  which,  in  most  cases,  bear 
names  that  are  Indicative  of  their  character.  The  hominy  feeds  and  animal 
products  are  also  materials  having  a  fairly  definite  composition  and  concerning 
the  nutritive  value  of  which  an  approximate  estimate  may  be  made.  On  the 
other  hand  about  44  per  cent  of  the  feeds  examined  is  made  up  of  brands  com- 
pounded from  a  variety  of  materials  that  bear  names  in  many  eases  savoring 
of  quackery.  These  brands,  in  a  majority  of  cases,  are  simply  a  means  of  sell- 
ing at  grain  prices  inferior  by-products  that  could  not  be  floated  on  the  market 
unless  disguised  in  some  way.  The  extensive  sale  of  such  mixtures  is  not  cred- 
itable either  to  the  intelligence  or  the  business  judgment  of  the  purchasing 
public.     It  is  no  exaggeration  to  state  that  at  the  present  time  the  conditions 
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of  the  feeding  stuff  market  are  bad  and  are  inimical  to  the  financial  interests  of 
the  farmers  and  other  consumers." 

Feeding-  stufE  control  in  1906,  Wehnert  (Landw.  Wchnbl.  Schles.  Hoist., 
57  (1907),  Xo.  .is,  pp.  621~G2.')). — Data  rejjarding  tlie  extent  of  tlie  feeding  stuff 
contntl  worlc  in  Sclileswig-IIolsttMU. 

The  ash  constituents  of  food  stufEs,  H.  Ingle  (Transvaal  Agr.  Jour.,  5 
( 1907),  No.  19,  pp.  6.'i7-656). — A  number  of  general  deductions  are  drawn  from  a 
discussion  of  the  importance  of  mineral  constituents  in  the  feeding  of  farm  ani- 
mals. As  the  author  points  out,  "  in  the  seeds  there  is  a  concentration  of  some 
of  these  mineral  constituents,  particularly  of  phosphoric  acid,  potash  and  mag- 
nesia, with  relatively  little  lime.  In  the  leaves  and  stems  of  certain  plants,  lime 
is,  relatively  to  the  phosphoric  acid,  mucli  more  abundant  than  in  the  seeds. 
Cereals  are  remarkable  for  the  low  proportion  of  lime  to  phosphoric  acid  con- 
tained in  both  their  seed  and  straw.  Leguminous  plants,  e.  g.,  lucerne,  clover, 
I)eas  and  beans,  contain  a  high  proportion  of  lime  in  their  leaves  and  stems. 

"  Lime  and  phosphoric  acid  are  required  for  the  formation  of  bones  in  ani- 
mal's in  the  proportion  of  about  1.5  of  lime  to  1  of  phosphoric  acid,  and,  in  all 
probability,  these  are  the  proportions  in  which  these  constituents  should  be  pres- 
ent in  the  rations  of  the  animals  in  order  to  give  the  most  favorable  conditions 
for  healthy  growth.  Animals  require,  for  their  proper  growth,  supplies  of 
chlorids,  fluorids,  iron,  and  probably  other  substances  which  may  not  be  present 
in  sufficient  quantity  in  their  food. 

"  A  diet  composed  exclusively  of  cereals,  e.  g.,  oat  hay  or  oat  hay  and  mealies 
[i.  e.  corn],  is  not  suitable  foi;  animals,  and  the  preponderance  of  phosphoric 
acid  in  such  a  diet  should  be  compensated  by  the  addition  of  foods  rich  in  lime^ 
e.  g.,  hicerne,  clover,  or  even  grasses." 

The  chemical  composition  of  Washington  forage  crops.  Analyses  of 
grains  and  concentrated  feeding  stuffs,  R.  W.  Thatcher  ( WasJihigton  Sta. 
liul.  82,  pp.  32). — The  forage  crops  analyzed  in  continuation  of  earlier  work  (E, 
S.  R.,  IS,  p.  43G)  included  timothy  hay,  hay  from  wild  oats,  bald  barley,  spelt, 
oats,  oats  and  peas,  macaroni  wheat  hay,  Proso  millet,  wild  pea  or  mountain 
vetch,  pine  grass  and  other  mountain  range  grasses,  hay  from  redtop  and  other 
grasses,  timothy  and  alsike  hay,  clover  hay,  green  rape,  carrots,  and  ruta-bagas. 
In  a  number  of  cases  the  crops  were  cut  at  different  stages  of  growth. 

The  concentrated  feeds  analyzed  included  oats  of  different  varieties,  flax- 
seed, flaxseed  and  bran,  ground  barley,  soft  wheat,  dried  blood,  buckwheat 
middlings,  cotton-seed, meal,  gluten  meal,  gluten  feed,  cocoanut  meal,  oat  hulls, 
and  dairy  feeds. 

Some  of  the  deductions  drawn  from  the  analytical  work  follow : 

"  The  analyses  of  timothy  hay  show  that  the  stage  of  maturity  at  which  the 
crop  has  its  highest  feeding  value  is  from  3  to  5  days  after  it  has  reached  full 
bloom. 

"  Wild  oats  if  cut  very  early  yield  hay  of  high  protein  content  and  fair  feed- 
ing value,  but  if  allowed  to  stand  until  nearly  mature  produce  hay  of  very  poor 
quality. 

"  Hal<l  l)arley,  spelt,  and  oats  show  only  slight  variations  in  total  foeding  value 
during  the  period  of  formation  of  seeds,  but  their  nutritive  ratio  grows  wider 
owing  to  the  decrease  in  the  percentage  of  protein,  or  flesh-forming  material 
and  increase  in  fats  and  carbohydrates,  or  energy-producers.  This  is  esi)ecially 
noticeable  in  the  case  of  the  barley  which,  moreover,  has  a  wide  ratio  at  all 
stages  of  growth  and  should,  therefore,  be  cut  for  hay  at  as  early  a  stage  of 
growth  as  is  consistent  with  good  yields  per  acre.  Spelt  i)roduces  hay  of  a 
narrower  nutritive  ratio  than  any  other  grain  hays,  and  is  hence  a  valuable 
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bay  crop  in  this  !-5tate  wliere  most  of  our  hays  have  a  \Yider  ratio  than  is  wholly 
desirable.  .  .  . 

"  Analyses  of  samples  of  6  grasses  from  the  mountain  ranges  show  them  to  be 
richer  in  protein  than  similar  grasses  grown  in  other  sections  of  the  State.  .  .  . 

"  Wheat,  bran,  and  shorts  show  wide  variations  in  their  protein  content,  both 
as  between  different  varieties  and  between  different  samples  of  the  same  variety. 
The  protein  content  of  bran  and  shorts  is  directly  proportional  to  that  of  the 
wheat  from  which  they  are  milled. 

"  The  commercial  feeding  stuff's  which  were  analyzed  show  great  variations 
in  composition  and  feefling  value,"  indicating  the  possibility  of  purchasing  in  the 
State  any  desired  kind  of  feed  with  which  to  balance  up  a  ration." 

The  State  feeding  stuff  law  is  quoted  in  an  appendix. 

Sweet  clover  as  a  pasture  plant,  J.  E.  Wing  {Breeder's  Gaz.,  52  (1907), 
No.  9,  p.  370). — In  a  discussion  of  sweet  clover  in  new  alfalfa  pastures  the 
statement  is  made  that  this  clover  is  prized  in  Alabama  and  other  regions, 
especially  in  early  spring,  as  pasturage  for  sheep. 

Report  of  the  animal  husbandman,  G.  E.  Morton  ( Wyoming  Sta.  Rpt.  1907, 
pp.  115-125). — Brief  statements  are  made  regarding  the  work  which  has  been 
undertaken  with  horses,  cattle,  sheep,  and  pigs.  Data  are  recorded  regarding 
the  weights  and  gains  of  Tamworth  pigs,  ewes  and  lambs,  and  Hereford  bull 
calves,  and  the  weights  and  measurements  of  Hereford  heifers  at  the  station. 
Information  is  also  given  regarding  the  improvements  at  the  station  stock  farm. 

Feeding  Tennessee  steers  in  Georgia.  The  outlook  for  beef  production  in 
Georgia,  C.  L.  Willoughby  and  P.  N.  Flint  {Georgia  Sta.  Bid.  76,  pp.  36, 
figs.  -'/). — The  authors  state  that  few  cattle  are  raised  for  fattening  purposes  in 
Georgia,  it  being  the  common  custom  to  purchase  animals  for  this  purpose 
from  Tennessee.  Two  tests  on  the  possibilities  of  feeding* such  cattle  are 
reported  and  the  outlook  for  beef  production  in  Georgia  discussed. 

In  the  tirst  test,  which  was  made  with  3  lots  of  4  animals  each,  cotton-seed 
hulls,  shredded  corn  stover,  and  shredded  corn  fodder  with  corn  silage  were 
compared  for  feeding  with  grain.  With  the  cotton-seed  hulls  and  stover  the 
grain  ration  consisted  of  cotton-seed  meal  and-bran  1:1,  and  with  the  corn 
silage  shorts  also  formed  a  part  of  the  grain  ration,  and  a  small  amount  of 
cowpea  hay  and  hulls  was  fed  with  the  silage.  Owing  to  the  fact  tliat  an 
insufficient  amount  of  silage  was  provided,  green  rye  was  substituted  for  it 
during  the  latter  part  of  the  feeding  period,  which  covered  112  days  and  was 
divided  into  2  periods  of  48  and  04  days  each,  resi)ectively.  With  the  lots  fed 
cotton-seed  hulls  and  corn  stover  the  rations  were  reversed  at  the  end  of  the 
first  period. 

Considering  the  test  as  a  _whole,  the  average  daily  gains  on  the  several 
rations  were  cotton-seed  hulls  2.64  lbs.,  shredded  corn  fodder  2  lbs.,  and  corn 
silage  2.09  lbs.  per  head  per  day,  the  digestible  nutrients  required  per  pound  of 
gain  being  4.85,  7.27,  and  7.72  lbs.,  and  the  cost  of  a  pound  of  gain  5.39,  8.05, 
and  8.68  cts. 

In  the  second  test,  which  was  made  with  1  lot  of  3  steers  and  2  lots  of  4 
steers  each,  cotton-seed  meal  alone  and  with  shelled  corn  1:1  and  7:13  were 
compared,  shredded  corn  fodder  supplementfiig  the  grain  in  each  case.  In  the 
90  days  covered  by  the  test  the  average  daily  gain  on  cotton-seed  meal  was 
1.28  lbs.,  the  digestible  feed  required  per  pound  of  gain  7.05  lbs.,  and  the  cost 
of  a  pound  of  gain  10.52  cts.  Similar  values  for  the  ration  containing  the 
smaller  amount  of  shelled  corn  were  1.74  lbs.,  6.45  lbs.,  and  8.05  cts.,  and 
for  the  ration  containing  the  larger  amount  of  corn,  1.89  lbs.,  0.10  lbs.,  and 
7.37  cts. 
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A  slaughter  test  showed  that  with  all  3  lots  the  dressed  weight  ou  an  average 
was  uot  far  from  50  per  cent  of  the  live  weight. 

Two  i)igs  following  the  steers  fed  the  smaller  corn  ration  made  an  average 
daily  gain  of  0.57  lb.  per  pig,  while  2  similar  animals  following  the  steers  fed 
the  larger  amount  of  corn  gained  an  average  of  1  lb.  per  pig  per  day. 

As  regards  the  effect  of  a  balanced  ration  for  steers  "  when  cotton-seed 
hulls  were  fed  with  bran  and  cotton-seed  meal,  greater  gains  were  made,  even 
tliough  the  ration  was  not  well  balanced,  than  when  shredded  fodder  was  used 
as  roughness,  in  which  case  the  ration  is  more  nearly  balanced.  When  feeding 
shredded  fodder  with  cotton-seed  meal,  better  gains  were  produced  when  enough 
corn  was  added  to  the  ration  to  make  it  more  properly  balanced.  ...  It  should 
be  the  aim  of  the  feeder  to  buy  steers  in  thin  condition  to  secure  the  largest 
gains. 

"  Individual  steers  vary  in  their  capacity  to  make  gains,  and  their  gains  are 
by  no  means  uniform  throughout  the  feeding  period.  The  steers  that  were 
the  best  eaters  made  the  greatest  and  most  even  gains.  Other  factors  being 
equal,  the  steers  that  have  the  best  beef  form,  square  and  blocky,  will  make 
the  best  feeders  and  dress  the  highest  percentage  of  salable  carcass  when 
slaughtered." 

"  The  general  conclusion  from  this  work  is  that  the  profit  in  feeding  steers 
purchased  in  other  States  must  be  found  more  in  pork  and  manure  produced 
than  in  direct  cash  returns,  at  the  prices  now  prevailing  for  feed  and  for  beef 
on  the  hoof.  It  is  believed  that  the  greatest  hope  of  profit  in  beef  production 
lies  in  raising  the  proper  kind  of  calves  and  yearlings  for  this  purpose,  and 
in  feeding  well-selected  native  grade  steers  purchased  from  2  to  2.5  cts.  per 
pound." 

Steer  feeding  under  eastern  Washington  conditions,  E.  E.  Elliott  and 
W.  A.  LiNKLATER  {Wafihiiigton  >S7«.  Bui.  71),  pp.  19,  figs.  J/). — The  authors  dis- 
cuss present  conditions  of  cattle  feeding  in  Washington  and  the  possibilities 
of  increasing  this  industry.  The  majority  of  cattle  which  are  raised  are  fed  on 
alfalfa,  and  some  statistics  of  gains  which  have  been  obtained  by  different 
feeders  and  related  matters  are  presented  which  were  derived  from  answers 
to  inquiries  sent  throughout  the  State. 

A  feeding  test  covering  11  weeks  was  made  with  3  lots  of  4  steers  each,  to 
compare  barley  and  sprouted  Avheat  alone  and  in  combination,  fed  with  wild 
oat  hay.  Owing  to  a  misunderstanding  the  steers  were  fed  at  the  beginning  of 
the  test  8  lbs.  of  grain  per  head  daily  instead  of  a  smaller  amount,  and  this 
quantity  was  continued,  though,  as  shown  by  the  droppings,  the  amount  eaten 
was  at  first  too  great.  Later  the  amount  was  increased  to  12  lbs.  The  average 
daily  gain  on  barley  was  2.23  lbs.  and  the  cost  of  a  pound  of  gain  S.02  cts. 
Similar  values  for  the  wheat  ration  were  2.37  lbs,  and  6.72  cts.,  and  for  the 
wheat  and  barley  ration,  2.39  lbs.  and  7.01  cts.  The  smallest  calculated  profit, 
$11.18,  was  secured  with  the  barley  ration  and  the  greatest  profit,  $10.99,  with 
the  mixture  of  the  2  grains. 

The  wheat  used  in  the  above  test  had  stood  in  the  shock  through  a  rainy 
l)eriod  and  was  al)out  one-third  si)routed,  though  it  was  dry  and  in  good  con- 
dition when  fed. 

"  The  .  .  .  results  go  to  show  that  there  is  profit  in  steer  feeding  even 
when  both  feed  and  cattle  have  to  be  bought,  and  especially  that  the  farmer 
who  produces  his  own  feed  can  feed  it  to  steers  on  his  farm  and  secure  bet- 
ter than  market  i)rices  for  the  feed,  besides  producing  considerable  manure 
which  must  as  time  goes  on  become  an  important  factor  in  Washington  agri- 
culture. This  feeding  of  croi>s  on  the  farm  is  especially  pertinent  in  cases 
where  either  the  roughage  or  grain  is  so  damaged  or  poor  in  quality  that  they 
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have  a  low  market  value.  The  wheat  fed  in  this  feeding  experiment  had  no 
market  value  at  all  except  for  feed,  but  about  75c  per  bushel  was  realized  by 
feeding    to    steers." 

The  feeding  stuffs  used  were  analyzed. 

Concerning'  the  use  of  homogenized  milk  for  pig'  and  calf  feeding,  G. 
WiLSDORF  (Deiil.  LatuUc.  Pressc,  3'f  (1907).  \o.  .'I'l.  pp.  363,  364). — Data  sum- 
marized regarding  the  results  obtained  when  homogenized  milk  was  fed  to  pigs 
and  calves  indicate,  in  the  writer's  opinion,  that  milk  so  treated  is  of  decided 
value  as  a  feeding  stuff. 

Bation  experiments  with,  swine,  G.  E.  Morton  {Wyoming  Sta.  Bui.  7'/-,  pp. 
J 8,  figs.  3). — The  increased  local  interest  In  pig  breeding  led  the  author  to  test 
a  number  of  X'atious  to  determine  whether  other  grains  may  replace  corn,  and 
to  study  the  value  of  alfalfa  and  the  quantity  in  which  it  should  be  fed. 

When  corn  and  shorts  2 : 1,  bald  barley,  and  wheat  were  compared  for  11 
weeks  the  gains  per  head  were,  respectively,  .57.5,  36.S,  and  50.8'  lbs.,  and  the 
feed  eaten  per  pound  of  gain  6.35,  8.37,  and  6.09  lbs.  These  are  also  the 
figures  for  the  cost  of  a  pound  of  gain,  as  all  the  grains  were  rated  at  a  cent 
a  pound. 

When  wheat  meal  and  corn  meal  were  compared  the  average  gain  in  11 
weeks  was  114  and  76.3  lbs.  per  head,  and  the  cost  of  a  pound  of  gain  4.49 
and  4.98  cts. 

When  young  sows  were  fed  wheat  meal  and  alfalfa  hay  with  and  without 
turnips  for  16  weeks  the  average  gains  per  head  were  105.5  lbs.  without  turnips 
and  103.5  lbs.  with  turnips,  and  the  cost  of  a  pound  of  gain  4.36  and  4.70  cts. 

Wheat  meal  and  alfalfa  hay,  according  to  the  author,  is  a  cheaper  ration 
than  either  corn  alone  or  wheat  alone,  and  such  a  ration  produces  about  the 
same  amount  of  gain  as  corn.  "  Wheat  produces  much  greater  gains  than 
alfalfa  hay  and  wheat,  and  while  it  is  somewhat  more  costly  than  the  latter 
ration,  the  additional  thrift  and  the  saving  in  labor  tends  to  offset  this." 

When  corn  meal  and  shorts  1 :  2,  corn  meal  and  alfalfa  hay  1 :  2  with  and 
without  swill,  and  wheat  meal  and  alfalfa  hay  1 :  2  with  swill  were  compared 
with  pigs  weighing  60  to  90  lbs.,  gains  of  20.3  and  3.0  lbs.  per  head  were  noted, 
respectively,  with  the  corn  meal  and  shorts  and  the  corn  meal  and  alfalfa  hay 
rations,  and  losses  of  1  lb.  per  head  in  both  the  rations  with  swill.  This  test, 
in  the  author's  opinion,  shows  that  alfalfa-hay  rations  are  "  wholly  unsuited 
for  young  shoats." 

A  ration  of  corn  meal,  shorts,  alfalfa  hay,  and  turnips  fed  to  sows  for  7 
weeks  i-esulted  in  an  average  gain  of  71  lbs.  per  head,  at  a  cost  of  3.11  cts.  per 
Itound,  and  this  ration,  according  to  the  author,  proved  satisfactory,  "  showing 
sufficient  gain  in  mature  sows  to  indicate  thrift." 

When  a  sow  weighing  341  lbs.  was  wintered  on  alfalfa  hay  and  beets  without 
grain  a  loss  of  6  lbs.  was  noted. 

The  author  discusses  the  general  subject  of  growing  and  feeding  pigs  and 
gives  an  illustration  of  a  covered  box  divided  into  compartments  and  having 
round  holes  on  the  side  for  use  in  feeding  alfalfa  hay  to  pigs. 

Corn  and  various  amendments  as  food  for  hogs,  A.  M.  Soule,  J.  II.  Fain, 
and  M.  P.  Jaenagin  {Virginia  Sta.  Bui.  161,  pp.  235-257,  figs.  5). — As  it  is 
generally  conceded  that  dry  feed  alone,  especially  corn,  is  not  the  most  satis- 
factory feed  for  pigs,  5  series  of  tests  were  made  in  which  the  value  of  vari- 
ous supplementary  feeds  was  studied  in  comi)arison  with  corn  meal  alone. 
The  supplementary  feeds  included  middlings  in  different  proportions,  skim 
milk,  linseed  meal,  red  dog  flour  and  different  proportions  of  animal  meal.  The 
pigs  were  from  4  to  9  months  old  and  the  individual  tests  covered  from  44  to 
100  days. 
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In  the  3  lots  fed  coru  meal  alone,  the  average  daily  gain  per  head  was  0.24, 
0.27,  and  0.2S  lb.,  respectively,  while  the  feed  eaten  per  pound  of  gain  ranged 
on  an  average  from  6.8  to  15  lbs.,  and  the  cost  of  a  pound  of  gain  fi'om  6.05  to 
13.44  cts. 

Considering  the  tests  in  which  corn  meal  was  supplemented,  the  average 
daily  gain  ranged  from  0.65  lb.  per  head  on  corn  meal  and  linseed  meal  about 
5 : 1  to  1.43  lbs.  on  corn  meal  and  skim  milk.  The  amount  of  concentrated  feed 
eaten  per  pound  of  gain  ranged  from  3.1  lbs.  with  the  2  lots  fed  corn  meal 
and  linseed  meal  to  6.1  lbs.  on  corn  meal  and  middlings  2:1.  On  the  rations 
with  supplementary  feeds  coru  meal  and  middlings  were  most  expensive,  a 
pound  of  gain  costing  6.47  cts.  The  gain  was  most  cheaply  made  with  corn 
meal  and  skim  milk  and  corn  meal  and  linseed  meal,  costing  in  each  case 
practically  3.2  cts.  per  pound. 

Of  the  3  lots  fed  corn  meal  and  skim  milk  1 :  4,  one  had  the  run  of  a  bare  lot 
and  one  of  a  grass  lot,  while  the  third  was  confined  in  a  pen.  The  last-men- 
tioned lot  made  the  greatest  gain,  1.43  lbs.  per  head  per  day,  while  the  smallest 
gain,  1.32  lbs.  per  head  per  day,  was  noted  with  the  pigs  in  the  bare  lot. 

In  one  of  the  tests,  red  dog  flour  and  corn  meal  were  fed  soaked  and  in  the 
other  unsoaked.  The  gains  in  the  2  cases  were,  respectively,  1.28  and  0.89  lbs. 
per  head  per  day. 

Some  of  the  general  conclusions  which  were  drawn  from  the  test  follow : 

"  When  either  middlings  or  linseed  meal  was  added  to  a  ration  of  corn  meal 
in  proportion  to  supply  an  equal  relative  amount  of  digestible  protein,  the 
gains  wex"e  practically  the  same,  and  increased  very  markedly  over  those  ob- 
tained where  corn  meal  alone  was  fed.  .  .  . 

"  It  appears  that  it  would  not  pay  to  feed  more  than  10  lbs.  of  meat  meal  per 
90  lbs.  of  corn  meal. 

"  With  hogs  varying  in  age  from  4  to  6  months,  it  appears  that  from  0.75  to 
1  lit.  of  gain  per  head  per  day  may  be  expected  when  corn  meal  and  protein 
amendments  are  fed,  or  from  three  to  four  times  the  gains  obtained  where 
corn  meal  alone  is  fed.  .  .  . 

"  Hogs  nine  months  of  age  made  gains  of  1.26  and  1.35  lbs.  on  corn  meal  and 
middlings  and  shelled  corn  and  middlings,  respectively,  as  compared  with  gains 
of  0.67  and  0.86  of  a  pound  for  five-months  hogs  fed  on  various  rations  of  corn 
meal  and  middlings.  .  .  . 

"  A  good  profit  may  be  anticipated  by  the  careful  feeder  of  hogs  on  a  mar- 
gin of  50  cts.,  an  excellent  profit  on  a  margin  of  $1,  and  large  profits  on 
margins  of  $1.50  and  $2. 

"  These  results  show  conclusively  that  it  is  false  economy,  and  wrong  theoret- 
ically and  practically,  to  attempt  to  maintain  hogs  on  corn  meal  alone,  and  that 
much  larger  and  better  gains  will  be  secured  by  feeding  the  hog  rationally  and 
in  accordance  with  his  natural  requirements,  as  indicated  by  his  origin,  his 
inherited  qualities  and  natural  instincts,  and  as  shown  by  the  investigations 
of  scientific  workers  in  the  fields  of  physiolog;^-  and  nutrition." 

Forage  crops  for  hogs  in  Kansas  and  Oklahoma,  C.  E.  Quinn  ( U.  <S?.  Drpt. 
Agr.,  Bur.  Plant  Iitdii!^.  Bill.  111.  pt.  J/,  iip.  2-'i). — On  the  basis  of  information 
gathered  from  a  number  of  successful  swine  growers  in  Kansas  and  Oklahoma, 
pig  raising  for  these  regions  is  discussed. 

The  importance  of  pasturage  for  pigs  is  every  year  becoming  more  recognized, 
as  the  author  points  out,  and  in  the  opinion  of  95  per  cent  of  the  farmers  in- 
terviewed no  pasturage  is  better  for  pigs  than  alfalfa  where  it  can  be  success- 
fully grown.  Wheat,  oats,  and  rye  have  also  proved  important,  while  clover, 
rape,  sorghum,  cowpeas,  soy  beans,  grasses,  root  crops,  and  pumpkins  are  less 
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important  crops  for  the  purpose.  Alfalfa  hay  has  also  been  found  very  valu- 
able for  i)igs  as  part  of  a  winter  ration,  particularly  with  brood  sows  before 
farrowing.  "  Where  it  is  fed  during  the  winter  only  a  small  grain  ration  is 
necessary  to  keep  the  sows  in  good  flesh  and  in  healthy  condition.  Sows  thus 
fed  also  farrow  good  litters  of  strong  healthy  pigs."  The  system  of  feeding  pigs 
on  pasturage  was  found  to  vary  decidedly.  "  Hogs  that  have  plenty  of  range 
and  exercise  are  not  nearly  as  susceptible  to  disease  as  those  confined  in  a 
small  pen.  A  hog  that  goes  out  after  his  feed  will  be  well  grown  and  thrifty, 
accustomed  to  the  elements  and  not  liable  to  be  injured  by  a  sudden  change  of 
weather.  It  is  difficult  to  put  a  good  finish  on  hogs  while  running  in  a  large 
pasture.  If  they  are  allowed  to  run  on  good  pasture  until  three  weeks  or  a 
month  before  sending  to  market,  and  are  then  shut  up  and  given  all  the  corn 
they  want,  with  i)lenty  of  i)ure  water,  they  will  make  very  rapid  gains." 

Dried  potatoes  a  good  feed  for  horses,  E.  Parow  {Ztschr.  Spiritusindus., 
30  {1901),  No.  37,  p.  399). — A  summary  of  data  from  which  the  conclusion  is 
drawn  that  dried  potatoes  are  a  very  satisfactory  feed  for  horses. 

The  g'oat,  J.  Crepin  (La  Clievi^.  Paris,  1906,  pp.  XVI +339,  pis.  11,,  fig.  1).— 
The  history  and  methods  of  goat  i-aising,  their  value  as  farm  animals,  breeds, 
and  related  questions  are  discussed  in  this  handbook. 

The  goat  industry  in  western  Washington,  D.  A.  Brodie  (Washington  Sta. 
Bui.  78,  pp.  23,  jjl.  1,  figs.  4). — Feeding,  care, , and  management  of  Angora  goats, 
uses  of  the  fleece  and  skins,  value  of  the  flesh  as  food,  the  use  of  Angora  goat 
milk,  and  related  questions  are  considered  with  special  reference  to  the  Angora 
goat  industry  in  Washington,  where  these  animals  have  been  raised  to  some 
extent  for  many  years.  At  the  present  time  in  western  Washington  the  most 
important  use  is  to  clear  lands. 

"  The  number  of  goats  required  to  keep  the  leaves  and  buds  eaten  off  suffi- 
ciently to  kill  the  brush  depends  on  the  nature  and  thickness  of  the  brush. 
Judging  from  the  appearance  of  the  station  pasture  after  one  year's  grazing,  it 
is  believed  that  in  another  year  the  brush  will  be  nearly  all  killed.  In  this  case 
there  was  one  goat  to  each  IJ  acres.  The  general  opinion  in  the  Willamette 
Valley  is  that  on  the  average  it  requires  two  goats  to  the  acre  to  kill  the 
brush." 

The  pasture  is  not  only  cleared  by  the  goats  but  is  materially  improved  by 
the  goat  manure. 

"In  our  climate  it  is  advisable  to  feed  some  hay  and  grain  during  the  severest 
])art  of  the  winter,  in  order  to  keep  them  in  good  condition.  A  little  hay  in  or 
near  the  shed  to  be  used  on  stormy  days  will  be  found  very  beneficial.  When 
conditions  are  such  that  they  can  not  go  out  to  browse  they  can  be  kept  nicely 
on  any  of  the  common  fodders." 

Camels  for  transport  (Natal  Agr.  Jour,  and  Min.  Rec,  10  (1907),  No.  6,  pp. 
593-604). — A  discussion  of  the  suitability  of  camels  for  Natal.  Data  are  quoted 
showing  the  satisfactory  results  obtained  with  these  animals  in  German  South- 
west Africa  and  Rhodesia.  Information  is  given  regarding  the  feeding,  care, 
and  management  of  camels  and  related  topics. 

Farm,  poultry  (North  Carolina  Sta.  Bui.  195,  pp.  35.  figs.  26).— Construction 
of  poultry  houses  and  poultry  yards,  breeds  of  fowls,  selection  of  breeding 
stock,  feeds  and  feeding,  and  related  questions  are  considered  in  a  general  dis- 
cussion of  poultry  raising,  and  a  report  is  made  of  the  station  experiments  in 
liedigree  work  for  egg  production,  the  value  of  green  feed,  and  the  comparative 
keeping  quality  of  fertile  and  infertile  eggs. 

In  keeping  records  of  eggs  with  a  view  to  securing  breeds  of  superior  egg 
production,  it  is  stated  that  trap  nests  have  given  very  satisfactory  results. 
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As  regards  the  effect  of  green  feed,  a  lot  having  access  to  green  rj-e  hiid  240 
eggs  in  3  mouths,  while  a  similar  lot  fed  no  rye  laid  177  eggs.  The  basal 
rations  fed  and  other  conditions  were  uniform. 

In  a  test  of  the  relative  keeping  quality,  the  fertile  and  infertile  eggs  were 
gathered  for  two  weeks  and  kept  in  a  comparatively  cool  incubator  cellar  for 
an  additional  week  and  then  broken  and  examined.  Fifteen  per  cent  of  the 
eggs  from  the  pens  with  male  birds  were  bad  and  the  quality  of  the  remainder 
was  not  as  good  as  was  the  case  with  the  infertile  eggs,  none  of  which  were  bad 
though  some  were  slightly  shrunken. 

Advanced  methods  of  poultry  farming-,  A.  W.  Foley  (Prov.  Alberta  Dept. 
Agr.,  Poultry  Bui.  1,  pp.  63,  figs.  .'id). — The  author  has  iucoi-porated  the  results 
of  Canadian  station  experience  in  poultry  farming  in  this  general  discussion 
of  poultry  houses,  nests,  and  other  appliances,  the  feeding  and  marlceting  of 
[loultry,  and  other  questions  concerned  with  the  general  subject  of  {joultry 
raising. 

Experiments  with  ostriches,  I,  J.  E.  Duerden  {Agr.  Jour.  Cape  Good  Hope, 
30  (1!>07),  No.  5,  pp.  668-670,  pi.  i).— Experimental  data  on  the  effect  of  feed 
and  other  conditions  on  feather  development  are  summarized  as  follows: 

"  The  ostrich  is  naturally  very  sensitive  to  changes  in  its  surroundings  or 
treatment,  readily  falling  off  in  condition  when  moved  from  one  set  of  condi- 
tions to  another,  or  changed  from  one  kind  of  food  to  another.  This  falling 
off  tends  to  produce  a  check  in  the  feather  growth,  and  may  result  in  the  pro- 
duction of  a  bar. 

"  Different  strains  of  ostriches  differ  greatly  in  their  responsiveness  to  such 
changes,  and  this  should  be  taken  into  account  in  selective  breeding. 

"  A  prolonged  low  state  of  health  of  a  bird  may  result  in  very  imperfect 
growth  of  the  feathers  during  the  period,  independently  of  any  checl:  in  the 
growth. 

"  For  the  best  feather  production  the  constitution  of  the  bird,  its  actual 
state  of  health,  and  freedom  from  injuries  and  parasites  must  be  inquired  into, 
as  well  as  the  quantity  and  nature  of  the  food." 
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Protein  requirements  for  dairy  cows,  A.  M.  Soule,  J.  R.  Fain  and  M.  P. 
Jarnagin  (Virginia  Sta.  Bui.  169,  pp.  293-313,  figs.  8). — Four  groups  of  4  cows 
each,  quite  uniform  in  weight  and  in  stage  of  lactation,  were  fed  for  30  das'S 
on  a  ration  practically  uniform  for  each  group,  supplying  each  cow  on  an  a^  er- 
age  about  23  lbs.  of  dry  matter  containing  about  1.8  lbs.  of  protein  per  day 
iiiid  having  a  nutritive  ratio  of  about  1  :  8.  For  the  next  80  days  the  ration 
was  changed  so  that  while  the  quantity  of  dry  matter  did  not  vary  much  from 
23  lbs.  for  the  different  groups,  the  digestible  protein  in  the  rations  ranged  from 
1.49  lbs.  per  cow  in  the  lowest  case  to- 2.39  lbs.  in  the  highest,  and  the  corre- 
sponding nutritive  ratios  from  1 :  10.2  to  1 :  6.4.  In  the  final  30  days  the  ration 
was  nearly  the  same  as  that  of  the  initial  period. 

From  a  comparison  of  the  yields  of  milk  and  butter  and  the  gains  or  losses 
in  weight  hy  the  several  groups  on  the  different  rations,  the  authors  conclude 
that  rations  supplying  less  dry  matter  and  less  digestible  protein  than  called 
for  by  the  Lehmann  standard  may  be  fed  to  dairy  cows,  while  maintaining 
^satisfactory  yields  of  milk  and  biitter  and  keeping  the  cows  hi  good  health. 

The  increase  of  the  quantity  of  dry  substance  in  the  ration,  A.  G.  Morstin 
{Brr.  Physiol.  Lab.  u.  Vers.  Anst.  Landw.  Iitst.  Halle,  1907,  .\o.  18,  pp.  ',2-9.5).— 
The  author  conducted  a  series  of  feeding  experiments  with  G  cows  of  3  difl'erent 
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breeds,  using  lucerne  hay,  oat  straw,  potatoes,  cocoannt  meal,  peanut  meal, 
v/heat  bran,  and  rye  meal  as  feeding  stuffs.  The  quantities  of  the  different 
materials  were  varied  in  the  several  feeding  periods  in  accordance  with  the 
purposes  of  the  study.  From  the  results  the  author  concluded  that,  provided 
the  proper  nutritive  ratio  was  maintained,  neither  gradual  nor  sudden  changing 
of  the  quantity  of  dry  matter  in  the  ration  had  any  influence  either  upon  the 
digestion  or  health  of  the  cow  or  upon  the  milk  or  butter  fat  production. 

Report  of  feeding  tests  for  1904-1907,  Van  Der  Zande  (Verslag.  Ver. 
Exploit.  Proefzuivelhoerderij  Hoorn,  1906,  pp.  13-6.'f). — This  article  gives  the 
details  of  a  study  of  the  relative  value  of  a  ration  containing  fodder  beets, 
straw,  hay,  cotton-seed  meal,  and  peanut  meal  as  compared  with  the  hay  and 
linseed  meal  ration  in  comnion  use  for  milch  cows.  For  3  seasons  2  groups  of 
10  cows  each,  each  group  as  nearly  uniform  as  possible  as  to  milk  pi'oduction 
and  yield  of  fat  and  of  dry  matter,  were  used  in  these  tests,  one  group  being 
fed  with  the  former  ration  and  the  other  with  the  latter  ration. 

The  data  discussed  by  the  author  are  those  regarding  the  quantity  of  milk 
and  of  fat  and  total  dry  matter  in  the  milk,  the  quantity  and  quality  of  cheese 
and  butter,  the  changes  in  the  live  weight  of  the  animals,  and  the  financial 
outcome  of  the  two  methods  of  feeding.  In  the  avei'age  for  the  3  years  the  milk 
production  was  10.5  per  cent  larger  on  the  beet  ration,  and  the  average  fat  con- 
tent 0.2  per  cent  lower,  while  the  dry-matter  content  of  the  milk  was  the  same 
on  one  ration  as  on  the  other.  The  total  quantity  of  dry  matter  produced  was 
9.4  per  cent  more,  that  of  fat  3.2  per  cent  more,  of  cheese  9.5  per  cent  more,  of 
cream  butter  5.7  per  cent  more,  and  of  whey  butter  15  per  cent  more  on  the 
beet  ration  than  on  the  other. 

Report  of  fodder  tests  at  Uithuizen,  conducted  during  the  winter  1906-7, 
C.  K.  Van  Daalen  (Cultura,  19  (1907),  No.  230,  pp.  657-61^ ) .—The  data  of 
the  tests  are  given  in  detail  and  fully  discussed.  As  these  comprised  only  one 
series  with  the  rations  studied,  definite  conclusions  are  not  drawn,  but  the  re- 
sults indicate  that  beet  tops  constitute  a  fodder  that,  with  hay,  straw,  and  con- 
centrates, may  be  fed  to  milch  cows  with  profit,  and  that  fodder  beets  may  ad- 
vantageously replace  part  of  the  concentrates.  Fodder  beets  had  a  more 
favorable  influence  on  the  quantity  of  milk  and  butter  fat  than  the  beet  tops, 
and  the  live  weight  of  the  animals  increased  on  the  ration  containing  the  for- 
mer. As  compared  with  this,  however,  the  cost  of  the  ensiled  beet  tops  was  less, 
Fodder  beets  showed  the  most  favorable  effect  in  respect  to  milk  and  butter- 
fat  production.  As  regards  the  butter  fat,  there  was  little  difference  between 
the  results  from  concentrates  and  those  from  ensiled  beet  tops. 

On  the  feeding  of  milch  cows,  O.  Kellneb  {Mitt.  Olconom.  Gesell.  Sachsen, 
1906-7,  pp.  115-1.28). — A  lecture  discussing  results  and  conclusions  from  recent 
German  investigations. 

Report  of  Alnarp  agricultural  and  dairy  institute.  1906  {Ber.  Verks. 
AJnarps  Landtbr.  Inst,  och  Mcjeri  Inst.,  1906.  pp.  JfS+XXXXVI). — The  report 
gives  the  usual  account  of  the  work  of  the  institutes  during  the  year.  A  feeding 
experiment  with  legumes  (ground  peas)  r.  oil  cakes  for  milch  coWs,  conducted 
by  the  dairy  department,  is  also  reported. 

Twentieth  annual  report  of  the  Bern  dairy  school  at  RUtti-Zollikofen 
(JnJiresber.  Molk.  Schule  Rittti-ZoUikofen.  20  (1906-7),  pp.  61). — This  includes, 
in  addition  to  an  account  of  educational  matters  at  the  dairy  school,  a  sum- 
mary of  articles  on  the  work  of  the  year  at  the  dairy  institute  on  centrifuging 
the  whey  from  fat  cheese  to  recover  the  residual  Initter  fat,  results  of  the  con- 
trol of  the  quality  of  milk  and  milk  products,  analysis  of  niargarin  cheese,  ob- 
servations on  the  influence  of  fertilizer  on  the  fitness  of  milk  for  cheese  making, 
and  various  statistics  regarding  the  cheese  and  creamery  industries. 
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Hjedding'  cooperative  creamery,  1882-1907  (Mdlkcritul,  20  {1001).  Nos. 
23,  pp.  4-iO-'i71;  25,  pp.  J/Sl-'/OS,  flff.s.  II,  (Ujins.  '/). — The  history  of  the  first  co- 
operative creamery  established  in  Deumark,  published  on  the  occasion  of  its 
twenty-fifth  anniversary,  with  views  and  plans  of  the  original  and  the  new 
buildinss,  and  pictures  of  the  presidents  of  the  creamery  association. 

Test  associations  and  breed  improvement,  N.  Hansson  {Xord.  Mejeri  Tidn., 
22  (1007).  y».  .?.?.  pp.  3S7-.3S9)  .—An  address  delivered  at  the  Third  Scandi- 
navian Agricultural  Congress  in  Christiauia.  Norway,  1007.  The  number  of 
dairy  "  test "  associations  in  Sweden,  June  1,  1907,  was  451),  the  first  association 
having  been  organized  in  189S  at  Hvilau  agricultural  school  (near  Malmo). 
The  work  of  the  test  associations  in  Malmuhus  County  and  its  importance  for 
the  improvement  of  the  dairy  herds  in  the  region  are  discussed  in  the  address. 

Report  of  the  spotted  Swiss  cattle  breeders'  association,  J.  de  Wattenwyl, 
J.  IvAPPKL,  and  G.  Lutiiy  (Ann.  Afir.  .s'^/xsr.  8  (IflOl),  .Yo.  ■?,  pp.  113-161). — 
The  a^•erage  annual  yield  of  60  cows  of  this  breed  was  3,754  kg.  of  milk,  with  a 
fat  content  of  3.03  per  cent  and  that  of  dry  matter  13.06  per  cent. 

Observations  reg-arding  the  fat  content  of  milk,  J.  H.  Edelman  (Cultnra, 
19  {1901),  No.  230,  pp.  6S5-6S9,  dgmx.  2). — The  influence  of  family  character- 
istics on  the  fat  content  of  milk  is  considered.  The  variations  in  the  fat  content 
of  the  milk  of  a  dam  and  two  daughters  from  different  sires  were  quite  similar 
during  the  milking  period,  and  the  averages  for  the  cows  during  the  whole 
period  were,  respectively,  2.84,  2.88,  and  2.94  per  cent.  The  author  concludes 
from  tl  is  that  the  low  fat  content  of  milk  is  due  in  large  part  to  the  poor 
quality  in  this  respect  of  cows  used  for  breeding. 

The  sterilization  of  milk  by  heat,  E.  Kohn-Abrest  {Rev.  Soc.  Set.  Hyg. 
Aliment.,  -i  (1907),  No.  1,  pp.  2o-3-'i). — The  author  considers  some  features  of 
the  present  knowledge  regarding  the  treatment  of  milk  for  use  in  cities,  espe- 
cially that  from  tuberculous  cows. 

In  his  opinion,  heat  is  the  only  agent  of  preservation  allowable  from  a 
hygienic  standpoint.  Milk  obtained  from  healthy  cows  under  sanitary  condi- 
tions, if  pasteurized  immediately,  will  keep  for  at  least  24  hours  at  ordinary 
temperature  and  longer  at  lower  temperature.  If  the  milk  is  to  be  preserved 
for  a  considerable  period  it  must  be  sterilized.  Milk  from  tuberculous  cows 
contains  products  of  secx'etion  from  the  tubercle  bacillus  that  are  not  destroyed 
by  heat.  It  is  not  definitely  known  at  present  whether  these  products  are  in- 
nocuous or  not,  and  consequently  it  is  impossible  to  state  wliether  the  milk 
from  tuberculous  cows  is  harmless  or  not,  even  if  it  has  been  pasteurized  or 
sterilized. 

Effect  of  treating  milk  with  carbon  dioxid  g'as  under  pressure,  Ij.  L.  Van 
Slyke  and  A.  W.  Boswortii  (Neio  York  State  Sta.  Bui.  292,  pp.  371-3H.'i,  figs. 
.7). — In  a  series  of  experiments  made  to  determine  the  effect  of  carbon  dioxid 
under  pressure  on  the  development  of  lactic  acid  in  milk,  fresh  separator  skim 
milk,  fresh  whole  milk,  drawn  and  liandled  under  good  hygienic  conditions, 
fresh  skim  millc  pasteurized  at  185°  F.,  and  fresh  whole  milk  pasteurized  at 
185°  F.,  were  treated  with  the  gas  at  pressures  of  70,  150,  and  175  lbs.  and  tlieu 
kept  at  temperatures  varying  from  35°  to  75°.  "Pasteurized  milk,  carbonated, 
kept  for  5  months  with  little  increase  of  acidity.  Fresh,  whole  milk,  carbonated, 
kept  in  one  experiment  for  about  the  same  length  of  time."  The  effect  of 
carbonated  milk  upon  organisms  other  than  lactic  was  not  studied  in  this 
investigation. 

Carbonated  milk,  F.  H.  Hall  (New  York  State  Sta.  Bui.  292,  popular  ed., 
pp.  '/,  fig.  1). — A  jiopular  sununary  of  the  above. 

Report  of  the  permanent  Finnish  butter  exhibitions  for  1905,  A.  Andemn 
and  a.  A.  Breuenijeru   (Landtbr.  Slgr.  McddeL,  JJ,  1907,  pp.  28). — Duiiug  the 
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year  221  creameries,  of  wliicli  132  were  cooperative,  participated  in  these  ex- 
hibitions and  1,059  tubs  of  butter  were  scored  and  examined  for  water  content, 
refractive  index,  and  volatile  acids  in  the  fat.  The  water  content  ranged  from 
10.29  to  20.17  per  cent,  the  refractive  index  from  49.2  to  54.2,  and  the  Reichert- 
Meissl  number  from  25.9  to  33.7. 

Annual  report  of  the  cheese  making  experiment  station  at  Lodi,  C.  Besana 
ET  AL.  {Ann.  R.  Staz.  Spcr.  Cascif.  Lodi,  1906,  pp.  106). — In  addition  to  a  sum- 
mary of  the  station  work  for  the  year  the  report  includes  articles  on  the  chem- 
ical composition  of  milk  from  several  localities,  the  character  and  composition 
of  several  soft  cheeses,  the  action  of  lactic  ferment  in  the  manufacture  of 
cheese,  the  control  of  milk,  butter,  and  cheese  through  the  initiative  of  the  pro- 
ducer himself,  the  use  of  sheep's  milk  to  add  fat  to  skim  milk  used  in  cheese 
making,  and  on  the  milk  industry  at  the  international  exposition  at  Milan,  1906. 

Studies  on  the  rational  manufacture  of  grana  cheese,  C.  Gorini  (Rev.  06n. 
La  it.  6  (1907).  No.  15,  pp.  337-3^0 ). — A  discussion  of  results  obtained  in  con- 
tinuation of  work  previously  reported  (E.  S.  R.,  17,  p.  802).  In  addition  to 
laboratory  work  on  the  bacteriological  flora  of  grana  cheese,  practical  tests  in 
the  use  of  pure  cultures  in  the  making  of  cheese  were  carried  on  in  an  experi- 
mental cheese  factoi-y  which,  up  to  the  middle  of  1906.  had  comprised  more  than 
300  pairs  of  cheeses.  Tests  on  an  industrial  scale  were  also  made  in  15  regular 
cheese  factories,  which  between  July,  1900,  and  August,  1907,  had  made  over 
0,000  grana  cheeses  by  the  use  of  pure  cultures,  in  accordance  with  the  methods 
developed  by  the  author.  As  this  type  of  cheese  requires  long  ripening,  judg- 
ment regarding  them  can  not  yet  be  expressed  in  detail. 

The  ripening  of  Edam  cheese  (Vcrslag.  Vcr.  Exploit.  Procfzuivelboerderij 
Hoorn,  1906,  pp.  76-S2;  CcntM.  Bakt.  [etc.],  2.  AM.,  19  {190t),  No.  16-18,  pp. 
526-531,  fig.  1). — This  has  already  been  abstracted  from  another  source  (E.  S. 
R.,  19,  p.  77). 

Tubercle  and  typhus  bacilli  in  kephir,  C.  W.  Beoers  and  A.  Ten  Sande 
(Nedcrland.  TijdHchr.  v.  Gcncc.sk.,  50  (1906),  I,  No.  25,  pp.  1854-1857;  ahs.  in 
Hyg.  Rundsvtiau,  17  (1907),  No.  21,  pp.  1276,  1277). — In  these  investigations 
tubercle  bacilli  in  milk  from  cows  afflicted  with  udder  tubei'culosis  resisted  the 
process  of  making  kephir  from  the  milk,  and  remained  so  virulent  that  guinea 
pigs  into  which  some  of  the  kephir  several  days  old  was  injected  developed 
tuberculosis.  Typhus  bacilli  in  milk  did  not  resist  the  kephir  fermentation, 
being  all  dead  after  4S  hours. 

On  the  practicability  of  milking  machines,  I.  Lindstrom  (Nord.  Mejeri 
Tidn.,  22  (1907),  No.  36.  pp.  .'i2'i.  'i25). — A  paper  read  at  a  t«ounty  agricultural 
convention  in  Sweden  in  August,  1907.  The  author  is  of  the  opinion  that  the 
present  outlook  as  to  the  practicability  of  milking  machines  is  promising. 

Explanation  of  dairy  machinery,  L.  Marc  as  (Ann.  Gcmbloux,  17  (1907), 
No.  10,  pp.  5.'i6-567,  figs.  18). — The  author  explains  the  purposes  of  various 
mechanical  devices  for  different  branches  of  the  dairy. 

The  home  bottling  of  fruit  (Dept.  Agr.  and  Tech.  Instr.  Ireland  Jour.,  8 
(1907),  No.  1,  pp.  21-25). — This  article  consists  of  instructions  and  recipes  for 
bottling  fruit  intended  for  those  who  desire  to  preserve  fruit  in  a  small,  eco- 
nomical, and  satisfactory  manner  so  that  it  may  be  available  for  home  use 
when  similar  fresh  fruit  is  not  obtainable.  It  is  claimed  that  "  if  the  instruc- 
tions given  are  carefully  followed,  fruit  bottled  as  directed  should  keep  sound 
for  several  years." 

A  theory  of  the  extraction  of  sugar  from  massecuites,  N.  Deerr  (Haioaiian 
Sugar  Planter.^"  Sta..  I)ir.  Agr.  and  Clirin.  Bui.  20,  pp.  29,  figs.  3). — The  author 
states  that  "the  object  of  this  bulletin  is  to  collect  into  an  accessible  form  the 
data  I'equisite  for  a  systematic  scheme  of  sugar  boiling,  and  to  establish  some 
simple  algebraical  formulse  connecting  purity  of  massecuite  and  concentration 
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to  which  it  should  be  boiled  to  obtain  the  best  results.  Incidentally  the  bear- 
ing of  these  results  on  the  process  known  as  '  crystallization  in  motou ',  and 
an  apparatus  known  as  the  '  brasnioscope ',  are  discussed." 

Preservation  of  bags  for  storing  supei-phosphates  and  sulphur  (jQur.  Dept. 
Agr.  West.  Attst.,  15  {1901),  No.  9,  pp.  702,  703,  pi.  i).— A  bag  treated  by  soak- 
ing in  a  solution  of  red  gum  kino  withstood  for  6  months  the  action  of  a  very 
acid  supei'phosphate  stored  in  it. 

Distilling  peat  on  a  commercial  scale,  R.  Pique  (Bm?.  Assoc.  Chim,.  Sucr. 
et  Distill..  2',  (1907),  No.  12,  pp.  i730-i74i).— Data  regarding  the  use  of  peat 
for  alcohol  making  in  different  countries  and  the  possibilities  for  this  indus- 
try in  France. 
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Results  of  investigations  in  the  field  of  general  pathology  and  patholog- 
ical anatomy,  O.  Lubarscii  and  R.  Ostertag  {Ergeh.  AUg.  Path.  Mvnscli.  u. 
Ticrc,  to.  Sup.  2  {1907),  pp.  XIII -\- 51)9-1 182). —In  this  sui)plemental  volume 
a  comprehensive  review  is  given  of  the  literature  published  during  the  years 
1900  to  1905  on  the  pathological  morphology  and  physiology  of  the  organs  of 
special  sense.  As  in  previous  issues  in  this  series,  extensive  classified  bibliog- 
raphies are  given. 

Immunity  of  the  hibernating  marmot  to  parasitic  diseases,  R.  Blanchard 
and  M.  Blatin  {Arcti.  Par.,  II  {1907),  No.  S,  pp.  .361-378). — Arctomys  mar- 
mota  in  hibernation  appears  to  be  absolutely  immune  to  Trypanosoma  brucei 
and  T.  gatnbiense,  but  this  immunity  is  not  prolonged  beyond  the  period  of 
hibernation.  The  immunity  is  not  due  to  phagocytosis  but  to  the  low  temper- 
ature of  the  body,  and  does  not  appear  till  about  the  ninth  day  of  hibernation. 
The  hibernating  marmot  is  likewise  immune  to  'P.  leivisi  and  T.  evansi.  The 
trypanosomes  are  not  destroyed  at  once  in  the  body  of  the  hibernating  marmot 
but  persist  for  4  to  9  days. 

Similarly  with  trichina  the  marmot  is  easily  infested  in  an  active  state  but 
not  in  hibernation. 

Bacterial  agglutination  with  normal  sera,  E.  BiJRGi  {Arclt.  Hyg.,  62  {1907), 
No.  3,  pp.  239-276). — Agglutination  experiments  were  carried  on  with  a  number 
of  bacteria  using  the  normal  sera  of  man,  guinea  pigs,  rabbits,  dogs,  cattle, 
horses,  goats,  sheep,  and  fowls.  It  was  found  that  these  sera  could  be  arranged 
in  series  with  respect  to  their  agglutinating  power  toward  bacteria. 

Antibacterial  action  of  the  extract  of  tapeworms,  C.  .Joyeux  {Arch.  Par., 
11  {1907).  No.  3,  pp.  409-Jtl8,  pis.  2). — In  the  experiments  reported  in  this 
paper  Bacillus  mcscntcricus  rulgatusi,  B.  paratyplii.  and  B.  psittacorum  were 
used.  These  bacteria  were  subjected  to  the  action  of  the  extract  of  Twiiia 
saginata,  Moniezia  expansa,  and  Thysanosoma  giardi  in  the  proportion  of  1 
part  worm  pulp  to  3  parts  of  water. 

It  appears  that  there  is  a  reciprocal  tolerance  between  the  bacteria  and  the 
tapeworms.  They  may  thus  exist  together  in  the  intestines  of  the  same  animal 
without  producing  any  interaction. 

The  production  of  leucotoxin,  Navez  and  Antoine  {Ann.  MM.  Vet.,  56 
{1907),  No.  8-9,  pp.  ■'i'i'i-'i'>3). — The  injection  of  a  given  variety  of  leucocytes 
into  an  animal  causes  the  formation  of  a  cytotoxin  which  is  active  toward  the 
particular  kind  of  leucocyte  only.  This  is  considered  as  indicating  an  inde- 
pendence of  the  different  groups  of  leucocytes.  The  lymphocytes  and  mono- 
nuclear leucocytes  apparently  differ  in  origin  from  the  polynuclear  leucocytes. 
The  nongranular  leucocytes  probably  arise  in  the  spleen  and  lymphatic  glands. 
The  destruction  of  a  large  proportion  had  no  noticeable  effect  on  the  health  of 
the  animal. 
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Streptothrix  in  general,  K.  Caminiti  (Ccnihi.  Bakt.  [etc.],  1.  AM.,  Orig., 
U  (1907),  Xo.  3.  pp.  1U3-20S,  pis.  ^).— A  study  made  of  Streptothrix  actino- 
miiccs.  S.  farcinica,  S.  riolocca.  etc.  lu  all  41  species  are  referred  to  this  jienus. 
In  jieneral  the  species  of  Streptothrix  show  great  resistius  power  and  persist- 
ence of  vitality  in  cultures.  Whether  taken  from  cultures  or  directly  from 
animals  Streptothrix  stains  by  the  Gram  and  Ziehl-Neelsen  methods.  The 
species  grow  well  under  aerobic  conditions.  The  pigment  shows  great  variabil- 
ity. The  growth  of  Streptothrix  is  slow  as  compared  with  that  of  ordinary 
pyogenic  micro-organisms. 

Notes  from  practice,  M.  Leibengee  (Wchnschr.  Tierheilk.  u.  Viehzucht,  51 
(1901),  'So.  32.  pp.  621-626). — Sareoptic  mange  in  horses  was  readily  cured  by 
the  use  of  a  4  per  cent  solution  of  cresol.  The  author  observed  urticaria  in  a 
horse  as  a  result  of  eating  moldy  oats,  and  symptoms  resembling  those  of 
tetanus  in  a  horse  badly  infested  with  Ascaris.  Mucor  miiccdo  on  the  feed 
caused  serious  jioisoning  in  a  horse. 

Brief  notes  are  also  given  on  aneurism  in  pigs,  tapeworms  in  dogs,  and  bleed- 
ing at  the  nose  in  cattle. 

The  farmers'  veterinary  guide  (Kansas  City  [1907],  pp.  168). — Short  prac- 
tical notes  are  given  on  the  common  diseases  which  affect  horses,  cattle,  sheep, 
hogs,  fowls,  and  dogs.  The  symptoms  aud  course  of  the  more  important  dis- 
eases are  described  and  suitable  remedies  are  recommended  for  the  treatment 
of  these  troubles. 

Veterinary  service  and  meat  inspection  in  1905  (Xorflcs  Off.  Statis.,  5.  scr., 
mo.j,  Xo.  36.  pp.  2S0). — During  the  year  under  report  there  were  observed  552 
cases  of  anthrax,  2,116  cases  of  swine  erysipelas,  and  various  other  diseases  in- 
cluding blackleg,  strangles,  influenza,  hog  cholera,  etc.  No  cases  were  observed 
f)f  rabies,  glanders,  rinderpest,  sheep  pox,  or  swine  plague.  The  work  of  eradi- 
cating tuberculosis  was  continued.  The  results  of  the  findings  in  meat  inspec- 
tion are  shown  in  tabular  form. 

Possibilities  and  limitations  of  veterinary  science,  W.  T.  Kendall  (Jour. 
Dvpt.  Arir.  Victoria.  5  (1907).  No.  S.  pp.  //.}S-.'/ .00), —Attention  is  called  to  the 
importance  of  veterinary  inspection  of  stallions,  veterinary  control  of  horse 
breeding,  horseshoeing,  control  (^f  infectious  diseases,  aud  veterinary  instruction 
in  agricultural   colleges. 

Closed  arthritis,  Cadeac  (Jour.  Med.  Yet.  et  Zootecli.,  5S  (1907),  Aug.,  pp. 
.'i51-.'i71). — Nontraumatic  or  secondary  arthritis  is  due  to  indirect  infection 
carried  in  the  blood,  or  to  the  toxins  produced  by  such  general  infections. 
Arthritis  may  result  from  glanders,  strangles,  tuberculosis,  etc.  Aside  from  the 
specific  kinds  of  arthritis  just  mentioned  septicemic  polyarthritis  of  newborn 
animals  and  pseudorheumatismal  ai'thritis  of  adult  animals  are  the  most  im- 
portant. These  forms  are  described  by  the  author  and  illustrations  given.  The 
pathology  and  treatment  of  arthritis  are  also  discussed. 

The  treatment  of  lameness,  Goldbeck  (IIIks.  Landir.  Zig.,  27  (1907),  Xo.  60, 
pp.  .),?/.  332.  figs.  .')). — The  causes  of  lameness  are  briefly  discussed,  and  notes  are 
given  on  the  x'esults  obtained  from  the  use  of  different  kinds  of  bandages  and 
liniments. 

Treatment  of  acute  tympanites,  E.  J.  Dommerhold  (Tijdschr.  Veeartscnijk., 
S4  (1907),  Xo.  10,  pp.  595-597). — According  to  the  author  tympanites  occurs 
most  frequently  in  the  fall.  In  treating  this  trouble  satisfactory  results  are 
more  certainly  obtained  if  the  mouth  of  the  aft'ected  animal  is  kept  open. 

Diseases  of  cows  which  are  communicable  to  man,  P.  Rero^s  (BoI.  Soc. 
Agr.  Me.ricana.  31  (1907).  Xo.  3S,  pp.  757-760). — An  account  is  given  of  the 
symptoms,  pathology,  and  means  of  transmission  of  anthrax,  actinomycosis, 
actinobacillosis,    aud    mammary    actinoithytosis.     The   last-named   disease   has 
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heen  observed  only  in  Uruguay,  where  it  affects  ai)out  1  in  1/KX)  cows.  The 
I»athology  of  the  disease  reseniljles  that  of  tuberculosis. 

Attenuation  of  the  anthrax  bacillus,  II.  I'rkisz  (Coithl.  Bait.  [ctcA,  1.  AM., 
Orig.,  -'/'/  (JOOT),  Xo.  3,  pj).  20!),  210). — Virulent  anthrax  bacilli  form  capsules  in 
the  animal  body.  Attenuated  anthrax  l)acilli  show  swelling  and  liquefaction  of 
the  capsule  on  ordinary  culture  media.  Nonvirulent  forms  may  closely  resemble 
in  morpliology  the  virulent  bacilli  but  fail  to  form  ca])sulcs  in  the  animal  body. 

Vaccination  of  cattle  against  tuberculosis  through  the  alimentary  tract, 
A.  Calmette  and  C.  Guf;RiN  (Ann.  Inst.  Pasteur,  21  (IDOJ),  yo.  7,  pp.  52o- 
532). — In  a  continuation  of  their  experiments  on  vaccination  against  tubercu- 
losis the  authors  found  that  the  gravity  of  tuberculous  infection  in  cattle,  and 
probaby  in  man,  depends  on  the  number  of  bacilli  abscn'bed,  their  virulence, 
and  the  frequency  of  repeated  infections.  Recovery  may  tal«!  place  after  a 
single  infection  even  with  a  large  numl)er  of  l)acilli.  and  is  indicated  by  the 
absence  of  reaction  to  tuberculin.  It  confers  considerable  immunity  toward 
subsequent  infection,  but  it  is  impossible  to  state  the  exact  duration  of  this  im- 
munity although  in  some  cases  it  persists  for  at  least  S  months.  Further  ex- 
periments are  planned  in  exposing  vaccinated  cattle  to  natural  infection  from 
tuberculous  cattle. 

New  reactions  to  tuberculin,  P.  Rueay  {Ann.  Med.  Vet.,  oG  (1007),  No.  8-9, 
pp.  Jf7o-4S2). — Details  are  given  i-egarding  2  cases  of  tuberculosis  in  cattle 
which  gave  no  reaction  to  tuberculin.  In  detecting  this  disease  in  man,  it  is 
believetl  that  the  ophthalmo-reaction  is  particularly  well  adapted  on  account  of 
its  very  delicate  and  fleeting  character.  On  the  other  hand,  the  cuti-reaction  is 
decisive,  of  much  longer  duration,  and  is,  therefore,  recommended  for  use  in 
testing  cattle.  It  serves  as  a  valuable  means  of  control  for  the  ordinary  tuber- 
culin test. 

New  methods  for  diagnosing  tuberculosis,  G.  Moussu  (Bid.  Mens.  8oc. 
Cent.  Agi:  Hort.  ct  Acclini.  V/cc,  J,7  {1907),  Xo.  8,  pp.  222-227).— X  description 
is  given  of  the  technique  of  the  cuti-reaction  and  ophthalmo-reaction  to  tuber- 
culin. The  methods  of  cuti-reaction  offers  less  difficulty  than  the  ordinary  sub- 
cutaneous injection  of  tuberculin,  and  is  fairly  reliable. 

The  tuberculous  nature  of  diffuse,  hypertrophic  enteritis  of  cattle,  E. 
LiENAUx  (Ann.  M6d.  VU.,  56  (1907),  No.  8-9,  pp.  433-U3).—X  protracted 
study  has  been  made  of  a  chronic  enteritis  of  cattle. 

Sheep  and  calves  became  infected  by  injection  or  ingestion  of  bacilli  from 
cases  of  the  disease,  and  showed  a  reaction  to  tuberculin  within  19  days.  On 
post-mortem  examination  the  classic  lesions  of  tuberculosis  were  found.  Ma- 
terial obtained  from  such  lesions  and  inoculated  into  guinea  pigs  produced 
pathological  conditions  identical  with  those  of  the  bovine  form  of  tuberculo- 
sis. Caseous  necrosis  of  the  liver  and  spleen  was  noted,  and  also  serofibrinous 
lesions  on  the  pleura. 

The  author  holds  that  hypertrophic  enteritis  of  cattle  is  a  special  form  of 
iiovine  tuberculosis.  The  bacilli  found  in  such  cases  are  considerably  atten- 
uated. 

Hematozoa  of  cattle  in  Indo-China,  H.  Schein  (Ann.  Inst.  Pasteur,  21 
(1907),  Xo.  H,  pp.  ()')9-6<>.'>,  pi.  I). — In  the  blood  of  calves  in  Indo-China  there  is 
found  a  large  Tryi)anosoma  s(mietimes  resembling  T.  transraaliense.  It  does 
not  infect  animals  other  than  Bovidae.  The  blood  of  infected  animals  is  virulent 
but  the  parasite  is  not  always  to  be  demonstrated.  One  injection  confers 
immunity.  The  parasite  is  almost  identical  with  T.  theileri,  and  is  most 
jiathogenic  in  dry  seasons  when  str»ck  is  badly  nourished.  The  practical  value 
of  the  discovery  is  that  differential  diagnosis  can  now  be  made  between  this 
disease  and-  surra. 
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Souma,  the  trypanosomiasis  of  French  Soudan,  G.  Bouffakd  {Ann.  Inst. 
Pasteur,  21  {1901),  Wo.  7,  pp.  587-592). — The  author  had  opportunity  to  study 
souma  in  zebus,  horses,  asses,  and  mules.  The  disease  occurs  in  acute  and 
subacute  forms.  The  blood  parasite  is  sometimes  found  in  the  periphei'al  blood 
but  is  comparatively  rare  and  nonmotile.  Souma  also  occurs  in  sheep.  The 
period  of  incubation  is  about  7  days.  The  pathogenic  organism  is  Trypanosoma 
cazalboui,  and  is  probably  carried  by  Glossiua  palpaJis.  Benzidin  causes  the 
disappearance  of  the  trypauosomes  from  the  blood  but  does  not  bring  about 
complete  recovery. 

Role  of  the  spleen  in  trypanosomiases,  A.  Laveban  and  A.  Thieoux  {Ann. 
Inst.  Pasteur,  21  {1907),  No.  8,  pp.  593-612). — Experiments  were  made  on 
guinea  pigs  and  dogs  with  Trypanosoma  evansi,  T.  pecaudi,  and  other  species. 

It  was  found  that  trypanosomes  taken  from  the  spleen  during  life  or  im- 
mediately after  death  were  not  to  be  distinguished  from  those  in  the  general 
circulation.  The  extract  of  the  spleen  showed  no  trypanolytic  action  in  vitro. 
The  development  of  trypanosomes  pursued  a  perfectly  normal  course  in  ani- 
mals from  wliicb  the  spleen  had  been  removed.  It  is  believed,  however,  that 
the  spleen  assists  in  removing  from  the  blood  the  remains  of  blood  parasites 
during  the  progress  of  trypanosomiasis. 

Some  forms  of  spirochetosis  met  with  in  animals  in  India,  A.  Lingard 
{Jour.  Trop.  Vet.  Sci.,  2  {1907),  No.  3,  pp.  261-286,  pis.  3).— An  intense  interest 
has  lately  developed  in  the  study  of  Spirochseta.  Careful  distinction  is  made 
between  Spirillum  and  Spirochfeta,  and  in  the  author's  opinion  the  family 
TrypanosomidJB  includes  the  genera  Spirochseta,  Treponema,  Trypanosoma, 
and  Trypanoplasma.  The  literature  relating  to  Spirochseta  in  animals  and  man 
is  reviewed.  Particular  attention  is  given  to  the  occurrence  of  these  organisms 
as  observed  in  India  in  Indian  cattle,  camels,  horses,  and  elephants. 

Hemorrhagic  septicemia  of  cattle,  and  its  relation  to  preventive  vaccina- 
tion, F.  S.  H.  Baldrey  {Jour.  Trop.  Vet.  Sci.,  2  {1907),  No.  3,  pp.  287-309,  pis. 
6). — This  disease  is  considered  identical  with  barbone,  pasteurellosis  of  cattle, 
etc.,  and  has  a  wide  distribution.  The  symptoms  and  lesions  of  the  disease  are 
described  in  detail.  Hemorrhagic  septicemia  causes  death  by  the  rapid  elimi- 
nation of  the  toxin.  The  virulence  of  the  organism  is  long  retained  in  dust  but 
is  quickly  lost  in  ordinary  cultures,  especially  if  exposed  to  light.  The  virulence 
is  apparently  diminished  by  passage  through  rabbits. 

So  long  as  the  intestinal  mucous  membrane  is  intact,  infection  probably  does 
not  take  place  by  feeding.  Protective  vaccination  is  possible  by  means  of  sub- 
cutaneous injection  of  the  dead  mici'o-organisms,  but  protective  serum  seems  to 
exert  little  effect. 

Texas  or  ticlt  fever,  C.  A.  Gary  {Alabama  Col.  Sta.  Bui.  llfl,  pp.  109-186, 
figs.  9). — The  history,  etiology,  and  distribution  of  Texas  fever  are  briefly  dis- 
cussed. When  the  number  of  red  corpuscles  affected  by  the  blood  parasite 
exceeds -1  per  cent  fatal  results  usually  follow.  It  lias  been  estimated  that 
300,000  ticks,  a  not  impossible  infestation  of  a  single  animal,  would  withdraw 
200  lbs.  of  blood  from  the  host. 

An  account  is  given  of  the  life  history  of  the  tick,  the  symptoms,  diagnosis, 
and  pathology  of  Texas  fever,  and  methods  of  producing  immunity.  Immunity 
to  this  disease,  however,  is  merely  relative.  At  the  experiment  station,  493 
cattle  have  been  inoculated  with  the  result  that  the  total  percentage  of  deaths 
within  1  year  after  inoculation  was  14.8. 

Descriptions  are  given  of  the  cattle  tick  and  other  related  species.  In  Ala- 
bama the  period  of  egg  laying  varied  from  17  to  40  days,  while  the  average 
length  of  life  of  ticks  in  summer  and  autumn  was  22  days  and  of  the  larvae  in 
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the  fall  and  winter  6  months.  Au  account  is  presented  of  the  methods  of  eradi- 
cating ticks  by  the  use  of  dips  and  the  adoption  of  feed  lot  or  pasture  rotation 
systems.  Several  examples  of  rotations  are  presented.  Directions  are  also 
given  for  the  preparation  of  vats  for  dipping  cattle  and  for  the  planting  of 
Bermuda  and  other  grasses  in  the  improvement  of  pastures. 

A  copy  is  given  of  a  new  law  establishing  a  State  live  stock  sanitary  board 
and  the  ofHce  of  State  veterinarian.  The  law  provides  that  the  professor  of 
veterinary  sciertce  at  the  Alabama  Polytechnic  Institute  shall  serve  as  State 
veterinarian.  The  live  stock  sanitary  board  is  empowered  to  pass  rules  and 
regulations  regarding  the  control  of  infectious  diseases  and  the  carriers  of  these 
diseases  within  the  limits  of  the  State. 

Johne's  disease,  R.  Paine  {Affr.  Jour.  Cape  Good  Hope,  31  (1907),  No.  2, 
pp.  160-162). — Chronic  bacterial  enteritis  has  been  observed  among  cattle  in 
Cape  Colony  but  the  disease  is  not  widely  distributed.  The  symptoms  and  pa- 
thology are  described.  Curative  treatment  is  of  little  or  no  avail,  but  the 
spread  of  the  disease  may  be  largely  checked  by  the  observance  of  antiseptic 
precautions. 

Cowpox  vaccination  as  a  protection  against  foot-and-mouth  disease,  T. 
Seihert  (Wchnschr.  Tierheilk.  u.  riehzucht,  51  (1907),  No.  S9,  pp.  761-763).— 
Preliminary  experiments  indicate  that  cowpox  vaccine  may  be  used  to  immunize 
cattle  against  foot-and-mouth  disease.  The  author  believes  that  the  disease  can 
be  cured  by  using  large  quantities  of  the  vaccine  subcutaueously  or  intra- 
venously. 

False  foot-and-mouth,  disease,  L.  Kantorowicz  (Ztschr.  Infektionskrank. 
u.  Hyg.  Haustiere,  2  (1907),  No.  6,  pp.  550-555). — The  author  reports  the  oc- 
currence in  cattle  of  stomatitis  closely  resembling  foot-and-mouth  disease  and 
affecting  the  lips,  udder,  and  hoofs.  It  is  possible,  however,  to  differentiate  with 
cei'taiuty  between  these  diseases  by  considering  all  of  the  circumstances  sur- 
rounding a  given  outbreak. 

Piroplasmosis  of  cattle  in  Tashkend  and  Russian  Turkestan,  I.  Kowa- 
LEWSKY  (Jour.  M^d.  Vet.  et  ZootccJi.,  58  (1907),  June,  pp.  330-3Jf5). — For  many 
years  cattle  in  the  neigliborhood  of  Tashkend  have  been  affected  with  a  piroplas- 
mosis which  was  carefully  studied  by  the  author.  Detailed  clinical  notes  are 
given  on  a  number  of  typical  and  atypical  cases  of  this  disease.  It  is  appar- 
ently caused  by  a  form  or  variety  of  Piroplasiua  higcminum.  In  certain  cases 
lesions  appear  in  the  lips  of  affected  animals,  but  this  symptom  was  not  con- 
stantly oliserved. 

Experiments  with  serum  against  East  coast  fever,  A.  Theileb  (Jour.  Trop. 
Vet.  Sci.,  2  (1907),  No.  3,  pp.  21,9-260)  .—Healthy  animals  were  repeatedly  in- 
oculated with  large  doses  of  virulent  blood  for  the  purpose  of  obtaining  a  cyto- 
lyctic  serum.  Occasionally  this  serum  develops  hemolytic  properties.  In  the 
course  of  the  experiments  it  was  found  that  if  immune  animals  be  fortified  with 
subcutaneous  or  intrajugular  in.iections  of  defibrinated  blood  a  serum  is  ob- 
tained which  is  hemolytic  for  cattle  affected  with  East  coast  fever  and  destroys 
Piroplastna  parvum.  If  immune  cattle  are  similarly  treated  with  blood  from 
cases  of  East  coast  fever  a  serum  is  obtained  which  is  neither  hemolytic,  micro- 
bicide,  nor  prophylactic. 

It  appears  from  these  experiments  that  by  transfusing  large  quantities  of 
blood  from  a  sick  to  an  immune  animal  virus  may  be  accumulated  which  may 
be  used  in  fortifying  cattle  from  which  rinderpest  serum  is  to  be  secured. 

Preliminary  report  on  the  so-called  stiff  sickness  or  3-day  sickness  of 
cattle  in  Rhodesia,  L.  E.  W.  Bevan  (Jour.  Vompar.  I'atli.  and  TJicr.,  20  (1907), 
No.  2,  pp.  10'i-113,  fiy.s.  2,  charts  //). — The  symptoms  of  this  disease  include 


580  EXPERIMENT    STATION    RECORD. 

striking  lameness  and  a  general  paralysis  similar  to  that  which  appears  in 
milk  fever.  As  a  rule,  the  animals  begin  to  recover  on  the  second  or  third 
day  and  the  mortality  is  not  greater  than  5  per  cent.  There  is  usually  a 
noticeable  swelling  around  the  eyes  and  an  Increased  secretion  of  tears.  The 
blood  is  somewhat  altered  in  character,  clots  readily,  and  shows  a  tendency 
to  collect  in  the  pericardium.  The  lining  of  the  abomasum  is  greatly  inflamed. 
The  cause  of  this  disease  has  not  been  determined.  When  the  blood  of  affected 
animals  is  inoculated  into  sheep  a  typical  fever  develops  within  6  to  10  days, 
but  the  fever  is  not  accompanied  by  stiffness. 

Parturient  eclampsia  in  the  cow,  H.  Taylor  (Vet.  Rec,  20  (1907),  No.  999, 
pp.  IJfl,  i.'/2).— Clinical  notes  are  given  on  3  cases  of  this  disease  observed  by 
the  author.  It  is  considered  to  be  very  rare.  The  administration  of  aperients 
followed  by  bromid  of  potash  brought  about  a  cure  in  2  of  the  3  cases. 

Enzootic  retention  of  the  afterbirth,  H.  Holterbach  {Dent.  Tierdrztl. 
Wchnschr.,  15  {.1901),  No.  26,  pp.  365-368). — During  the  author's  veterinary 
practice  the  number  of  cases  of  retention  of  the  afterbirth  in  cattle  has  varied 
greatly  in  different  years.  Mention  is  made  of  four  years  in  particular  during 
which  the  disease  appeared  to  an  unusual  extent.  It  was  observed  that  in 
seasons  when  this  trouble  appeared  most  extensively  in  cattle,  rachitis  was  also 
unusually  prevalent  among  pigs  and  other  young  animals. 

The  author  has  come  to  the  conclusion  that  the  cause  vOf  enzootic  retention 
of  the  afterbirth  is  to  be  found  in  an  insufficient  amount  of  lime  in  the  food. 
In  years  of  unfavorable  weather  it  is  well  known  that  forage  plants  may 
not  contain  the  same  amount  of  mineral  elements  that  they  do  when  grown 
under  more  favorable  conditions.  P]xperiments  in  adding  phosphate  of  lime 
to  the  ration  indicate  that  this  remedy  will  give  favorable  results,  The  author, 
therefore,  recommends  that  phosphate  of  lime  be  added  daily  to  the  ration  of 
breeding  animals,  especially  during  seasons  unfavorable  for  the  best  growth  of 
plants. 

The  organisms  of  calf  dysentery  and  coli  bacillosis,  G.  Neumann  {Centbl. 
Bakt.  [etc.],  1.  Abt.,  Orig.,  ^1,  {1901),  No.  3,  pp.  2i 3-223). —Some  races  of  calf 
dysentery  bacilli  are  very  virulent  for  guinea  pigs,  either  by  subcutaneous  or 
intraperitoneal  inoculation.  Agglutination  experiments  failed  to  support  the 
theory  of  the  specific  action  of  the  coli  bacillus  in  causing  calf  dysentery. 

White-spot  kidney  in  calves,  V.  Fally  {Ann.  MM.  YH.,  56  {1907),  No.  8-9, 
pp.  J/63-J/68,  pi.  1 ) . — From  a  histological  study  of  the  phenomenon  of  white-spot 
kidney  in  calves  the  author  comes  to  the  conclusion  that  in  the  great  majority 
of  cases  this  condition  is  an  interstitial  nephritis  with  circumscribed  foci.  In 
some  cases  the  white  spots  may  be  the  remains  of  embryonic  tissue. 

Coenurus  serialis  found  in  two  goats  in  India,  S.  H.  Gaiger  {Jour.  Trop. 
Vet.  ScL,  2  {1907),  No.  3,  pp.  316-321,  pis.  3,  figs.  4). — The  normal  host  of  Ccenu- 
rus  serialis  is  the  rabbit,  and  some  interest,  therefore,  attaches  to  the  fact  that 
the  author  has  found  it  in  2  instances  in  goats.  The  interrelations  of  the  host 
and  parasite  art»  discussed. 

The  etiology  of  swine  plague  and  hog  cholera,  R.  Ostertag  and  A.  Stadie 
{Ztschr.  Infcktionskrank.  u.  Hyg.  Haustierc,  2  {1907),  No.  6,  pp.  .',25-^58).— The 
numerous  experiments  reported  by  the  authors  in  filtering  the  virus  of  hog 
cholera  and  swine  plague  have  led  to  results  which  are  at  variance  with  those 
recently  announced  by  Hutyra.  In  the  experiments  reported  by  the  authors  it 
was  found  possible  to  produce  hog  cholera  with  the  filtered  virus  from  animals 
simultaneously  affected  with  hog  cholera  and  swine  plague.  Intrapleural  in- 
oculation was  in  all  cases  more  effective  than  subcutaneous. 

In  a  parallel  series  of  experiments  it  was  determined  that  the  virus  of  pure 
swine  plague  is  not  filterable,  and  also  that  the  virus  of  the  form  of  swine 
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plajxuo  which  commonly  occurs  as  n  com])lication  with  hog  cholei-a  is  inactive 
after  beinir  tilt(>refl.  Control  experiments  with  unfiltered  virus  of  swine  plague 
l)roducecl  the  disease  in  all  cases.  Incidentally  it  api)eared  during  these  experi- 
ments that  simultaneous  inoculation  with  Bacillus  suisepticus  renders  hogs 
more  susceptible  to  infection  with  hog  cholera. 

Swine  plag-ue  and  hog  cholera,  E.  Acosta  and  J.  N.  Davalos  (An.  Acad. 
Cien.  HahaiKi,  39  (1902-3),  pp.  110-117). — Brief  mention  is  made  of  the  occur- 
rence of  swine  plague  and  hog  cholera  in  the  ITnited  States  and  Cuba.  Both 
diseases  are  known  in  Cuba  under  the  common  name  '■  pintadilla."  A  pre- 
ventive and  curative  serum  has  been  obtained  by  the  method  of  the  Bureau  of 
Animal  Industry  of  this  Department. 

Trichina  inspection  in  various  States  of  the  German  Empire,  Rust  (Ztschr. 
Heisch  u.  Milchhijg.,  11  (1907),  No.  12,  pp.  410~.',23).— The  author  presents  in  a 
tabular  form  details  concerning  trichina  inspection  in  various  parts  of  Ger- 
many. The  table  shows  the  authority  for  the  tirst  inspection,  control  inspec- 
tion, fees,  and  other  related  matters. 

Pulmonary  lesions  produced  by  Strongylidee,  A.  Santicchi  (Arch.  Par., 
11  (1907),  No.  //,  pp.  621-V>.'il,  fiffs.  9). — The  species  uiKui  which  this  report  is 
based  include  Stroitf/ijlKs  aniflcldi  In  horses,  8.  micrurus  and  S.  pulmonalis  in 
cattle,  (S.  fllaria  in  sheep,  S.  paradoxus  in  pigs,  etc. 

The  lesions  produced  by  Strongylidfe  in  the  lungs  of  horses,  cattle,  and 
rodents  are  due  to  irritation.  Adult  parasites  produce  a  bronchitis,  eggs,  and 
embryos  inflammation  and  diffuse  or  lobular  pneumonia.  There  is  inflam- 
mation of  the  lung  tissue  with  a  varying  degree  of  infiltration.  Bacterial  in- 
fection may  arise  secondarily.  In  later  stages  of  infestation  the  author  ob- 
served desquamation  of  the  epithelium  and  turgor  of  the  blood  vessels.  Small 
nodules  may  be  formed,  but  they  never  become  true  tubercles.  Objection  is 
made  to  the  use  of  the  term  "  verminous  phthisis."  In  some  cases  the  ver- 
minous nodule  assumes  all  the  histological  characters  of  tubercles,  but  infested 
animals  do  not  react  to  tuberculin. 

Fasciola  hepatica  in  the  parenchyma  of  the  liver,  K.  Wolffhugel  (Ztschr. 
Infcktionskrank.  u.  Hyg.  Haustiere,  2  (1907),  No.  6,  pp.  5Jt6-5.if9). — Brief  men- 
tion is  made  of  the  occurrence  of  the  liver  fluke  in  the  liver  of  deer  and  hogs. 
It  is  suggested  that  in  many  instances  outbreaks  of  so-called  enzootic  hepatitis 
were  merely  cases  of  infestation  with  liver  flukes. 

Lesions  caused  by  bots  and  Spiroptera  in  the  stomach  of  the  horse,  G. 
Petit  and  R.  Germain  (Bui.  Soc.  Cent.  MM.  V6t.,  84  (1907),  No.  16,  pp.  -i05~Jil7, 
figs.  //). — From  a  histological  study  of  lesions  produced  by  bots  the  authors  de- 
monstrated cocci  and  other  bacteria  in  the  necrotic  tissue.  It  remains  some- 
what uncertain  whether  the  local  necrosis  is  due  to  toxins  secreted  by  the  bots 
Qr  to  the  secondary  effects  of  bacteria.  It  appears  that  Spiroptera  after  pene- 
trating into  the  submucous  tissue  secretes  a  toxin  which  causes  necrosis  and 
caseation. 

Verminous  adenoma  in  the  horse's  stomach,  G.  Petit  and  R.  Germain  (Bui. 
Hoc.  Cent.  MM.  Vet.,  8',  (1907),  No.  18,  pp.  .',21 -.',27,  figs.  2).— Adenoma  of  the 
horse's  stomach  may  be  isolated  or  confluent.  The  histology  of  such  forms  of 
adenoma  is  described.  In  some  cases  adenoma  is  caused  by  the  presence  of 
Htrongylus  axei  in  the  walls  of  the  stomach.  This  parasite  has  been  found  in 
both  the  ass  and  horse. 

The  method  of  Pirquet  in  the  diagnosis  of  equine  and  human  glanders, 
H.  Martee  (Bui.  Soc.  Cent.  MM.  V6t.,  81,  (1907),  No.  10,  pp.  381-397,  figs.  5).— 
Cuti-malleinati(m  gave  positive  results  in  human  glanders  even  in  chronic 
cases  of  2  or  3  years'  standing.    Roth  cuti-nialleination  and  opthalmo-malleina- 
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tion  of  horses  proved  valuable  in  a  large  percentage  of  cases  in  the  diagnosis  of 
glanders  in  horses.  The  latter  method  is  most  difBcult  to  apply.  Although  cuti- 
malleination  is  reasonably  accurate  as  a  test  for  glanders  the  hypodermic  in- 
jection of  uiallein  remains  the  most  reliable  method. 

Interpretation  of  the  mallein  reaction,  R.  Racca  (Clin.  Vet.  [Milan],  30 
(1907),  No.  38,  PI).  617-621). — If  the  swelling  at  the  point  of  inoculation  is 
slight  and  of  short  duration  and  if  the  temi)erature  reaction  quickly  disappears, 
the  animal  is  to  be  considered  free  from  glanders.  If,  on  the  other  hand,  the 
temperature  shovi^s  an  elevation  of  2°  C.  and  the  local  reaction  persists  for  a 
day  or  longer,  the  horse  is  glanderous. 

Infectious  myelitis  in  the  horse,  J.  Yaeth  (Dcut.  Landw.  Pressc,  31^  (1907), 
No.  73,  pp.  oSo,  586). — In  cases  of  infectious  myelitis  a  preliminary  stage  of 
emaciation  persists  for  *  to  3  months.  Then  the  hind  quarters  suddenly  become 
paralyzed,  the  rate  of  pulse  and  respiration  is  increased,  and  the  temperature  is 
elevated.  The  conjunctiva  turns  yellowish.  The  lesions  are  found  chiefly  in 
the  kidneys,  spleen,  bones,  and  spinal  cord. 

The  disease  appears  to  be  due  to  a  diplostreptococcus.  No  satisfactory  treat- 
ment has  been  devised. 

An  enzootic  of  cataract  in  horses,  C  Cuny  (Jour.  MM.  V6t.  et  Zootecli., 
58  (1907),  Aug.,  pp.  Jt71-Jf78). — A  description  is  given  of  an  outbreak  of  cataract 
and  keratitis  among  horses  on  a  farm  where  no  disease  of  the  sort  had  pre- 
viously been  observed.  The  trouble  was  believed  to  be  due  to  toxins  of  alimen- 
tary or  bacterial  origin. 

The  treatment  of  dourine,  V.  L.  Yakimov  (Arch.  Vet.  Naiilc  [St.  Petersh.], 
37  (1907),  No.  5,  pp.  Jfl3-Ji32). — The  trypanosomes  of  dourine  were  largely  de- 
stroyed in  the  blood  by  the  use  of  trypanrot  whether  adniiuisteted  hypodermic- 
ally  or  intravenously.  In  some  cases  considerable  inflammation  was  produced 
at  the  point  of  inoculation  either  in  the  muscles  or  in  the  subcutaneous  con- 
nective tissue. 

Dourine  in  the  remount  depot  at  Constantine,  Monod  (BuJ.  Soc.  Cent.  Med. 
V^t.,  84  (1907),  No.  18,  pp.  .'/.'/8--',.J.5).— A  stallion  died  of  a  chronic  form  of 
dourine  without  transmitting  the  disease  to  any  mares.  Ocular  lesions  appear 
in  chronic  dourine.  A  stallion  may  be  infectious  for  a  long  time  before  recog- 
nizable symptoms  of  the  disease  appear.  The  temperature  of  susi)ected  horses 
Is  not  reliable  for  diagnosis. 

A  large  dose  of  virulent  blood  is  necessary  to  transmit  the  disease  to  dogs. 
Bovine  serum  sometimes  brings  about  recovery,  but  iodid  of  potash,  arsenic, 
cacodylate  of  iron  or  soda,  and  adrenalin  are  uncertain  in  their  action. 

Susceptibility  of  the  Indian  dog  to  dourine,  H.  T.  Pease  (Jour.  Trop.  Vet. 
Sci.,  2  (1907),  No.  3,  pp.  310-315). — The  pariah  dog  is  not  a  good  test  animal  in 
doubtful  cases  of  dourine.  The  trypanosoma  of  dourine  varied  greatly  in  viru- 
lence, infection  taking  place  in  the  dog  in  only  one  case.  The  organism  multi- 
plies at  the  point  of  inoculation,  causing  a  local  swelling,  and  attacking  the 
lymphatics  before  causing  a  general  infection  of  the  blood.  The  trypanosome 
may  sometimes  be  found  in  the  infected  lymphatic  gland.  A  reliable  test  ani- 
mal for  the  diagnosis  of  dourine  is  still  to  be  found. 

Post-mortem  glycosuria  in  rabbits  dead  of  rabies,  S.  A.  Gryuner  (Arch. 
Vet.  Nauk  [St.  Petersb.],  37  (1907),  No.  5,  pp.  7/32-'///?).— The  urine  of  rabbits 
dead  of  rabies  was  found  to  contain  0.75  to  I  per  cent  of  sugar.  The  sugar  ap- 
peared in  the  urine  whatever  the  source  of  the  rabies  virus  used  in  inoculating 
the  rabbits.  Sugar  was  not  observed  in  the  case  of  any  other  disease  and 
may,  therefore,  be  considered  a  diagnostic  mark  of  rabies. 

Chicken  pox,  H.  V.  Hawkins  (Jour.  Dept.  Agr.  Victoria,  5  (1907),  No.  7, 
pp.  389,  390,  fig.  1). — The  symptoms  of  chicken  pox  are  described  from  a  recent 
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outbreak  observed  by  the  author.     For  treatment  of  the  disease  a  weak  solu- 
tion of  permanganate  of  potash  and  a  sulphur-borax  ointment  are  recommended. 

Diphtheria  of  fowls,  Boedet  (Ann.  MM.  Vet.,  56  (1907),  No.  8-9,  pp.  49 Jr 
498). — The  human  diphtheria  bacillus  is  found  in  fowls  and  the  diphtheria 
antitoxin  has  no  preventive  effect  on  roup  in  fowls.  Some  fowls  are  refractory 
to  the  roup  bacillus  but  inoculation  of  the  nictitating  membrane  of  the  eye  is 
always  followed  by  a  severe  and  characteristic  reaction,  edema  of  the  eye  and 
thickening  and  redness  of  the  third  eyelid. 

A  case  of  mycosis  in  a  bird,  S.  Bonansea  (Mem.  y  Rev.  Soc.  Cient.  "An- 
tonio Alzate,''  24  (1907),  No.  10,  pp.  397-401). — Larus  glaucus  was  killed  by 
spontaneous  infection  of  the  lungs  with  Aspergillus  funiigatus.  Brief  notes  are 
given  on  the  lesions  caused  by  this  fungus. 

The  distribution  of  plague,  C.  Tiraboschi  (Arch.  Par.,  11  (1907),  No.  4,  pp. 
545-620). — An  elaborate  review  is  given  of  the  evidence  of  the  agency  of  small 
rodents  and  insects  in  carrying  plague. 

Rats  are  shown  to  be  of  great  importance  in  the  transmission  of  plague. 
The  disease  is  also  sometimes  carried  by  mice.  It  has  also  been  proved  that 
fleas  may  carry  plague  from  rat  to  I'at,  from  rat  to  man,  or  from  man  to  man. 
The  chief  species  of  fleas  concerned  in  the  transmission  of  plague  among  rats 
are  Piilex  cheops,  CeratophyUus  fascia tus,  Ctenopsylla  muscuU,  Ctenocephalus 
felis,  and  C.  canis.  The  same  species  and  also  Pulex  irritans  may  carry  plague 
from  rat  to  man.     The  Sarcopsyllidie  seem  not  to  be  concerned  in  the  problem. 

The  role  of  parasitic  worms  and  insects  in  the  transmission  of  pathogenic 
bacteria,  M.  Weinberg  (Ann.  Inst.  Pasteur,  21  (1907),  No.  7,  pp.  533-561,  pi.  1, 
figs.  21). — Most  parasitic  worms  detach  themselves  from  the  intestinal  walls 
almost  immediately  after  the  death  of  the  host.  The  lesions  caused  by  them 
can,  therefore,  be  studied  with  ease.  The  author  holds  that  the  majority  of 
parasitic  worms  favor  the  penetration  of  pathogenic  organisms  into  the  intes- 
tinal walls.  Such  penetration  is  effected  in  some  cases  in  the  punctures  caused 
by  the  parasites,  in  other  cases  in  the  inflammatory  areas  or  ulcers  caused  by 
the  presence  of  the  parasites.  Thus  Cestodes  in  attaching  their  sucking  discs 
produce  a  congestion  which  enables  bacteria  to  penetrate. 

The  larvje  of  bots  and  similar  insects  may  also  cause  alimentary  ulcers.  Sep- 
ticemia may  follow  the  attacks  of  parasitic  worms. 

Poisoning  of  animals,  E.  J.  Dommerhold  (Tijdschr.  Vccartsenijk.,  34  (1907), 
No.  12,  pp.  727-731). — From  cases  which  occurred  in  the  practice  of  the  author 
notes  are  given  on  botulism  in  dogs,  lead  poisoning  in  a  cow,  goat  poisoning  from 
Taxiis  haceata,  toxic  polyuria  in  horses,  and  mold  poisoning  of  hogs. 

Poisoning  of  cattle  from  Heracleum  sphondylium,  T.  Bieler  (Chron.  Agr. 
Vaud,  20  (1907),  No.  IS,  pp.  4~8-434). — A  number  of  cases  are  reported  in 
which  cattle  were  poisoned  by  eating  this  plant  in  pastures.  The  symptoms 
were  excessive  salivation,  convulsive  movements,  paralysis  of  the  hind  quarters, 
superficial  cold,  and  moaning.  The  improvement  of  pastures  is  recommended 
as  a  means  of  preventing  this  trouble. 

The  larkspurs  as  poisonous  plants,  A.  C.  Crawford  ( U.  S.  Dept.  Agr.,  Bur. 
Plant  Indus.  Bui.  Ill,  pt.  1,  pp.  1-12,  pi.  1). — The  literature  relating  to  the 
chemical  composition  and  active  principles  of  various  species  of  larkspur  is  con- 
sidered in  connection  with  the  author's  investigations  of  this  subject.  In  labor- 
atory experiments  on  guinea  pigs  and  rabbits.  Delphinium  camporuin  was  used. 
When  5  gm.  of  a  dried  and  i)owdered  plant  were  extracted  and  dissolved  in 
water  to  make  up  30  cc,  it  was  found  that  4  or  5  cc.  of  this  solution  constituted 
a  fatal  hyi)odermic  dose  for  guinea  i)igs  of  average  size.  It  was  found  that  the 
plant  loses  much  of  its  poisonous  property  as  it  approaches  the  flowering  stage. 
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Feeding  experiments  with  nilibits  showed  coacluslvely  that  the  plant  is 
poisonons  but  there  is  a  tendency  for  the  rapid  excretion  of  the  poisonous  prin- 
ciple through  the  kidneys.  The  urine  of  rabbits  fed  on  larkspur  was  shown 
by  tests  on  guinea  pigs  to  contain  the  poisonous  principle  of  the  larksi)ur. 
Brief  uieutiou  is  made  of  antidotes  which  have  been  tested  by  various  inves- 
tigators in  counteracting  the  effects  of  larkspur  poisoning. 

Experiments  with  inhalation  of  atomized  solutions,  A.  Freunu  {Berlin. 
TicnirztL  Wchnschr.,  1907,  No.  31.  pp.  575-580,  figs.  2).— A  review  is  given  of 
the  literature  relating  to  the  Inhalation  of  powdered,  volatile,  and  atomized 
medicines  in  the  treatment  of  live-  stock.  The  author  used  several  kinds  of 
apparatus  for  atomizing  solutions.  For  this  purpose  methylene  blue  was 
chiefly  employed.  The  experiment  showed  that  the  coarser  the  particles  of 
medicine  the  less  deep  the  penetration  into  the  air  [passages  and  the  nearer  the 
nostrils  they  became  deposited.  Very  finely  atomized  solutions  penetrate  into 
the  pharynx,  trachea  or  even  into  the  finer  bronchi  and  alveoli. 

Radioscopy  of  pulmonary  lesions  in  the  horse,  H.  Martel  (Bui.  ^(jc.  Cent. 
Med.  Vet.,  S.'i  (1907),  Mo.  16,  pp.  398-JfO.'f,  flffs.  7).— Illustrations  are  given  of 
the  value  of  the  radioscope  in  diagnosing  pulmonary  diseases.  By  this  means 
parasites  such  as  flukes,  Filaria,  and  Sclerostomum  may  be  detected  and  also 
the  lesions  of  glanders  and  broncho-pneumonia. 

The  use  of  suprarenal  glands  in  the  physiological  testing  of  drug  plants, 

A.  C.  Crawford  (U.  S.  Dept.  Agr.,  Bur.  Plant  Indus.  Bui.  112,  pp.  3Z).—\\\  the 
standardization  of  drugs  the  physiological  test  is  recognized  as  being  of  the 
greatest  importance.  The  author  proposes  to  study  the  action  of  ergot,  and 
since  ergot  is  to  be  standardized  against  a  known  preparation  of  adrenalin  it 
is  necessary  first  to  standardize  adrenalin.  The  extensive  literature  relating  to 
this  subject  is  critically  reviewed.  The  increase  of  blood  pressure  after  the 
administration  of  adrenalin  has  been  carefully  studied. 

It  appears  that  the  lethal  dose  of  adrenalin  for  frogs  is  more  than  0.5  mg. 
per  kilogram.  Guinea  pigs  are  killed  by  subcutaneous  injection  of  0.01  gm. 
per  kilogram,  and  rabbits  by  0.02  gm.  per  kilogram.  Adrenalin  causes  death 
by  pulmonary  edema  and  interference  with  the  cardiac  action. 

RURAL  ENGINEERING. 

Lining  of  ditches  and  reservoirs  to  prevent  seepage  losses,  E.  Mead  and 

B.  A.  Etcheverry  {Valifornia  Sta.  Bui.  188,  pp.  385--'f20,  figs.  15). — Measure- 
ments made  for  this  Olfice  on  a  large  number  of  ditches  show  an  average  loss  on 
main  canals  of  about  1  per  cent  of  the  water  entering  the  ditches  for  each  mile 
of  ditch,  while  measurements  of  laterals  show  losses  as  high  as  10  or  12  per 
cent  per  mile.  The  prevention  of  such  losses  is  the  object  of  the  experiments  in 
lining  ditches  and  reservoirs  carried  on  in  California  in  cooperation  between 
this  Office  and  the  California  Experiment  Station,  the  results  of  which  are 
given  in  this  bulletin. 

The  bulletin  contains  descriptions,  with  specifications  and  costs,  of  ditch 
linings  in  use  in  California,  and  the  results  of  a  series  of  experiments  to  deter- 
mine the  efficiency  of  various  linings.  The  linings  used  were  cement  concrete, 
cement  mortar  and  cement  plaster,  cement  lime  concrete,  clay  puddle,  and  I'oad 
oil  in  different  quantities  per  square  yard  of  surface.  The  ditches  were  filled 
each  morning  and  the  rate  of  subsidence  of  the  water  was  measured  and  com- 
pared with  the  results  from  an  unlined  ditch  alongside.  The  following  table 
gives  the  comparative  efficiencies  of  the  various  linings,  the  actual  cost  at 
which  the  work  was  done,  and  the  estimated  cost  on  a  large  scale: 
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Results  (iiid  cost  (if  rarious  tiiiiiif/s  for  ditches. 


Description  of  lining. 


Per  cent 

saving. 


Experi- 
mental cost 
of  lining, 
per  sq.  ft." 


Estimated 
cost  (in 
practice) 
of  lining 

per  sq.  ft." 


Cement  concrete,  3  in.  thick 

Cement  lime  concrete,  3  in.  thick 

Cement  mortar 

Heavy  oil,  31  gals,  per  sq.  yd 

Clay  puddle,  3J  in.  thick 

Heavy  oil,  3  gal.  per  sq.  yd 

Heavy  oil,  2J  gal.  per  sq.  yd 

Thin  oil,  2J  gal.  per  sq.  yd 

Earth  (no  lining) 


86.6 
65.5 
63.3 
50.4 
47.8 
38.0 
27.3 
7.3 
0.00 


Cents. 
8.3 
8.3 
3.88 
1.20 
3.90 
1.00 
.77 
1.00' 


Cents. 

7.5 

7.5 

3.25-3.50 

1.20 

1.20 

1.00 

.77 

.80 


"  Excluding  the  preparation  of  the  ditch. 

"  While  there  is  no  doubt  that  cement  concrete  is  tlie  most  efficient  as  re- 
gards seei>age,  it  is  also  the  most  expensive,  being  more  than  six  times  the 
cost  of  the  heavy  oil  lining  (3§  gallons  per  square  yard),  which  saves  50.4  i)er 
ceirt  of  the  water  which  would  seep  were  the  ditch  not  lined.  This  saving  with 
the  concrete  ditch  is  86.6  per  cent,  or  If  times  as  large.  Where  water  is  very 
valuable  there  is  no  doubt  but  that  the  concrete  ditch  is  more  permanent  and 
economical.  But  where  the  water  is  not  so  scarce  and  a  little  waste  will  do 
no  damage,  the  expense  of  lining  the  ditch  with  oil  may  be  justified,  while  a 
more  expensive  lining  would  be  impracticable.  .  .  .  But  .  .  .  the  advantag;e  of 
lining  a  canal  is  not  alone  the  decrease  in  seepage;  other  factors  should  be  con- 
sidered. ...  (1)  The  prevention  of  growth  of  vegetation  is  an  important  item 
and  is  quite  an  expense,  when  in  most  cases  the  ditch  or  lateral  must  be  cleaned 
out  several  times  during  an  irrigation  season;  (2)  the  resistance  to  scouring, 
on  which  depends  the  velocity  which  the  water  can  be  given;  (3)  the  pre- 
vention of  burrowing  into  the  banks  and  bottom  of  ditches  by  squirrels  and 
gophers. 

"  That  oil  will  prevent  vegetation  and  the  burrowing  of  animals  in  the  banks 
and  bottom  of  the  ditch  is  clearly  shown  by  [an]  example  near  Lemoore. 

"  That  oil  will  prevent  scouring  to  a  great  extfflit  and  will  allow  a  much 
higher  velocity  of  flow  of  water  than  the  earth  ditch  may  be  expected  when 
we  consider  its  resistance  to  wave  action  at  the  Ivanhoe  Reservoir,  and  the 
resistance  of  oiled  roads  to  cutting  under  the  action  of  running  water.  This 
toughness  of  oil  lining  was  noticed  in  filling  the  experimental  ditches  each 
iiiorning.  When  the  water  carried  by  the  wooden  flume  discharged  into  each 
ditch  through  the  gate  it  had  a  full  of  at  least  1  ft.  It  was  difficult  to  pre- 
vent the  sloping  ends  of  the  earth  and  puddle  ditches  from  being  badly  cut  up 
by  the  erosive  force  of  the  falling  water.  These  ends  had  to  be  well  protectecl 
with  heavy  canvas,  and  even  then  erosion  could  not  be  altogether  prevented. 
The  ditches  lined  with  oil  resisted  the  erosion  and  showed  no  cutting,  although 
they  were  not  protected  with  canvas.  .  .  .  This  resistance  to  erosion  will 
permit  a  saving  of  cross-sectional  area  due  to  the  possibility  of  giving  the  water 
an  increased  velocity.  The  higher  velocity  will  prevent  the  deposition  of  silt  to 
a  great  extent  and  there  will  be  a  conse<iuent  decrease  in  the  cost  of  operation 
and  maintenance." 

On  the  artificial  irrigation  of  field  crops,  I.  I.  Streltsev  (Vyednm.  Selsk. 
Khoz.  Promuish..  1905,  Nos.  ',1,  J,3 ;  abs.  in  Zhur.  Opnitn.  Agron.  [Russ.  Jour. 
Erpt.  Landir.],  8  (1907),  No.  1,  p.  78). — The  author  sums  up  his  observations 
during  0  years  on  the  Government  Kamensk  Irrigated  Field  in  the  Bakhmut 
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District,  Government  Elvaterinoslav,  on  tlie  influence  of  irrigation  on  the  life 
of  cereals. 

Some  of  the  main  conclusions  are  as  follows:  (1)  Too  heavy  soils  should 
not  be  irrigated  before  the  coming  up  of  the  seeds,  since  the  crust  forming  after 
the  irrigation  hinders  this  process.  (2)  In  the  cultivation  of  root  crops  the 
careful  mellowing  of  the  soil  between  the  rows  is  very  important  after  irriga- 
tion. (3)  Plants  irrigated  at  the  end  of  a  period  of  drought  give  a  poorer 
yield  than  plants  irrigated  at  the  beginning.  (4)  For  summer  cereals  2  Irriga- 
tions are  suflicient — before  stool ing  and  before  heading — provided  the  weather 
during  the  vegetation  period  is  favorable  for  growth;  for  winter  cereals  3  irri- 
gations are  necessary — 1  in  the  fall  and  2  in  the  spring;  and  fodder  plants — 
alfalfa,  clover,  esparcet,  and  root  crops — as  well  as  flax  and  hemp,  require  3  to 
4  irrigations.  (5)  The  amount  of  water  required  for  one  irrigation  fluctuates 
between  450  to  1,800  cu.  ft.  per  acre,  varying  with  the  soil,  plant,  and' 
weathei'. 

Swamp  and  overflowed  lands  in  the  United  States,  J.  O.  Wright  (U.  S. 
Dei)t.  Agr.,  Office  Expt.  Stas.  Circ.  76.  pp.  23,  pJ.  1 ) . — This  circular  describes  the 
cession  of  the  swamp  lands  of  the  United  States  by  the  Federal  Government  to 
the  respective  States  within  which  the  lands  are  situated ;  gives  the  results  of  a 
canvass  from  which  it  is  estimated  that  there  are  in  the  eastern  portion  of  the 
United  States  77,000,000  acres  of  swamp  lauds  that  can  be  reclaimed  and  made 
fit  for  cultivation ;  discusses  the  fertility  of  wet  lands  and  the  cost  of  reclaiming 
them ;  gives  some  history  of  early  attempts  at  drainage  in  this  country ;  dis- 
cusses the  legal  phases  of  organization  for  drainage  improvements,  the  pro- 
cedure to  be  followed  in  inaugurating  the  work,  and  methods  of  assessing  and 
collecting  the  cost  of  the  work;  and  compares  the  different  State  laws  which 
have  been  adopted  for  this  purpose.  A  map  shows  t)ie  distribution  of  swamp 
land  in  the  eastern  portion  of  the  United  States. 

Thrashing  by  electricity,  G.  Coupan  and  Vuaillet  (Bui.  Soc.  Nat.  Agr. 
France,  67  (1907),  No.  7,  pp.  637-6.'i2;  abs.  in  Rev.  Gen.  Agron.,  n.  ser.,  2  (1907), 
No.  9,  pp.  360,  361). — Tests  of  efficiency  and  economy  of  electric  power  for 
thrashing  wheat  are  reported. 

RURAL  ECONOMICS. 

Is  rural  depopulation  on  the  decrease?  (Braiinsclnrcig.  Lamliv.  Ztg.,  75 
(1907),  No.  33,  pp.  1^5,  l.'i6). — This  is  a  discussion  of  the  question  as  applied 
to  the  whole  of  Germany,  and  the  losses  in  population  from  rural  districts  for 
definite  periods  are  given  as  follows :  From  1882-1895,  average  annual  decrease 
209,000;  from  1895-1900,  496,000;  and  from  1900-1904,  270,000.  These  figures 
are  regarded  as  indicating  no  cessation  of  the  movement  of  the  people  from 
the  land  to  the  cities,  and  it  is  claimed  that  this  tendency,  more  than  any 
imaginary  conflict  between  large  and  small  capitalists,  is  constantly  augmenting 
the  ranks  of  the  proletarians  in  the  large  industrial  centers  of  Germany. 

The  agrarian  question  in  Ireland  at  the  beginning  of  the  twentieth  cen- 
tury, E.  Bechaux  (La  Question  Agraire  en  Irlande  au  Conimencenient  du 
Yingiieme  Siecle.  Paris,  1906,  pp.  472;  rev.  in  Polit.  Sci  Quart.,  22  (1907), 
No.  3,  pp.  52^-526). — This  book  deals  with  the  history  of  the  agrarian  move- 
ment in  Ireland  and  its  economic  and  social  effects. 

The  author  traces  the  development  of  the  Irish  land-tenure  system  from  its 
origin  to  the  present  century  and  describes  the  efforts  made  by  the  British 
government  to  ameliorate  the  condition  of  Irish  agricultural  laborers,  particular 
stress  being  laid  on  the  law  of  1903  which,  as  applied  to  agriculture,  is  charac- 
terized as  a  law  of  "  social  and  economic  reconstruction."    The  reason  so  many 
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small  farmers  fail  in  Ireland  is  attributed  to  inability  to  secure  more  land  on 
wbich  to  bestow  their  labor.  This  is  regarded  as  the  chief  source  of  poverty 
among  the  Irish  peasantry,  the  cause  of  emigration,  the  reason  of  agitation; 
and  the  solution  of  this  problem,  it  is  believed,  lies  in  the  creation  of  a  peas- 
antry who  own  their  land  and  enough  of  it  from  which  to  make  a  good  living. 

The  other  factors  which  have  entered  into  the  improvement  of  agricultural 
conditions  and  which  are  briefly  discussed  are  the  agricultural  organization 
society,  cooperative  associations,  and  the  department  of  agriculture.  The  aims 
of  these  organizations  are  described  and  a  review  of  the  work  thus  far  accom- 
plished is  also  given. 

Land  ownership  in  Russia,  K.  Raph  {Econ.  Europeen,  32  {1901),  No.  820, 
pp.  393-305). — This  is  a  discussion  of  the  agrarian  question  in  Russia  with  ref- 
erence to  the  number  and  classes  of  the  population  owning  the  land. 

Of  a  total  of  395,192,443  acres  owned  in  1905,  101,7.35,343  acres,  or  25.8  per 
cent,  were  owned  by  private  parties,  138.767,587  acres,  or  35.1  per  cent,  were 
owned  by  communes,  and  154,689,513  acres,  or  39.1  per  cent,  were  owned  by 
the  government,  the  church,  and  other  corporate  bodies  or  institutions.  The 
principal  owning  classes  among  private  owners  are  the  nobles,  peasants,  and 
merchants,  who  own  61.9,  15.4,  and  15  per  cent,  respectively,  of  the  land.  Of  the 
90,500,000  peasants  in  European  Russia  in  1905,  73,500,000  were  engaged  in 
agriculture.  Of  this  number  62,500,000  owned  their  land,  while  11,000,000  were 
nonowuers. 

The  condition  of  small  farming  in  Russia,  A.  von  Yillkoff  (Inaug.  Diss.. 
Univ.  Berlin,  pp.  85). — The  author  shows  by  statistics  derived  from  reliable 
sources  in  50  provinces  of  Russia  that  the  condition  of  the  small  farmer  has  not 
improved,  but  rather  has  become  worse  since  his  emancipation  in  1861. 

Not  only  the  condition  of  the  agricultural  industry  as  a  whole  but  the  social 
and  economic  life  of  the  peasant  class  are  described,  and  the  causes  of  failure 
together  with  suggestions  for  the  improvement  of  the  condition  of  the  small 
farmer  are  discussed.  lu  the  author's  opinion  the  chief  remedy  is  more  capital, 
which  is  designated  as  "the  new  life  of  small  farming  in  Russia." 

Agricultural  cooperation  in  Great  Britain,  R.  A.  Yerburgh  {.Jour.  Soc. 
Arts,  55  {1007),  No.  2862,  pp.  lOJ/O,  1050).— This  is  a  paper  read  before  the 
British  Association  at  Leicester  on  the  development  of  agrieultui-al  cooperation. 

The  problems  to  be  solved  by  this  movement  are,  according  to  the  author,  the 
limitation  of  the  rural  exodus  and  the  rehabilitation  of  rural  life.  By  coopera- 
tion farmers  secure  goods  of  guaranteed  quality  and  purity  more  cheaply  and 
thus  decrease  the  cost  of  production,  cheaper  transportation  rates  through 
shipments  in  bulk,  a  larger  share  of  the  profit  upon  goods  sold,  better  prices 
because  of  the  production  of  more  uniform  grades  of  goods,  and  other  benefits, 
.such  as  the  developuient  of  character  and  of  the  intellect. 

Statistics  are  presented  on  the  development  of  agricultural  coopex-ation  in 
Cireat  Britain  with  particular  reference  to  the  Agricultural  Organization 
Society.  The  number  of  affiliated  societies  reached  153  in  June,  1907,  with  a 
membership  of  about  10,000,  and  a  business  appi'oximating  £450,000  for  the 
year,  which  indicate  decided  gains  over  1906  (E.  S.  R.,  18,  p.  786). 

A  new  application  of  productive  cooperation  in  agriculture,  J.  Hitieb 
{Rcr.  Econ.  Polit.,  21  {1901).  No.  3.  pp.  201-221;  Jour.  Anr.  Prat.,  n.  ser.,  13 
{1901),  No.  20,  pp.  616-618;  Mitt.  Deut.  Landw.  GesclL,  22  {1901),  No.  16,  pp. 
160-16.'/). — This  article  describes  the  cooperative  associations  of  agricultural 
laborers  in  Italy  and  Sicily,  and  gives  an  account  of  the  causes  and  results  of 
the  movement  to  April  30.  1906. 
25729— No.  6—08 7 
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The  associations,  whieli  are  known  as  "  affittanze  collettive,"  or  cooperative 
farms,  arose  as  a  remedy  for  the  want  of  steady  employment  among  farm 
laborers,  ^n  association  comi)osed  of  day  laborers  rents  land  and  operates  it 
either  as  a  single  farm  under  a  manager  or  as  individual  allotments.  Of  108 
associations  25  belong  to  the  former  class  and  83  to  the  latter,  wliicli  is  regarded 
as  the  more  promising  form  of  association.  Statistics  are  presented  of  the  mem- 
bership in  the  most  flourishing  societies,  together  with  the  number  of  hectares 
cultivated  and  the  value  of  products  raised.  As  regards  the  furnishing  of  em- 
ployment and  the  returns  from  the  labor  expended,  the  results  thus  far  prove 
that  the  associations  are  highly  successful,  but  where  associations  have  a 
larger  membership  than  number  of  lots,  a  system  of  permitting  members  to 
cultivate  a  lot  for  a  short  period  of  time  is  practiced,  and  this  the  author  re- 
gards as  a  grave  economic  defect.  As  a  means  of  overcoming  this  ditiiculty  it  is 
suggested  that  such  associations  rent  more  laud  or  cut  down  the  size  of  the  lots 
in  order  to  grant  an  allotment  to  each  member.    A  bibliography  is  hicluded. 

Agricultural  cooperatibri  in  northern  Europe  (Agt:  Mod.,  13  {1907),  No.  32, 
PI).  J/J/i),  JfoO). — This  is  a  discussion  of  the  development  of  agricultural  coopera- 
tion in  Norway,  Sweden,  Denmark,  and  Finland,  the  data  being  derived  from 
reports  made  at  a  convention  of  farmers  held  at  Christiania  July  3-7,  1907. 

The  different  cooperative  societies  of  Sweden  belong  to  a  national  federation 
which  in  1905  included  G09  organizations  with  23,000  members  and  which  sold 
products  valued  at  $3,400,000. 

Finland  had  in  June,  1900,  cooperative  societies  numbering  I.OIG  with  90,000 
members  and  doing  an  aminal  business  of  $9,000,000.  Of  these  societies,  the 
most  promising  were  the  cooperative  dairies,  which  numbered  266  with  22,000 
members  and-  a  business  amounting  to  $2,500,000,  and  the  rural  mutual  credit 
banks,  vi'hich  numbered  117.  The  loans  advanced  to  members  in  1906  amounted 
to  $150,000. 

In  Norwa.v  the  societies  are  largely  concerned  in  animal  production,  though 
cooperative  dairies  number  about  850. 

The  finance  of  farming,  P.  J.  Hannon  (Agr.  Jour.  Cape  (lond  Hope,  SI 
(1!)07),  No.  2,  pp.  nS-185). — This  is  a  paper  by  the  superintendent  of  agricul- 
tural cooperation  read  before  the  Institute  of  Rankers,  Caite  Town.  July  18, 
1907. 

The  author  sets  forth  the  need  of  capital  in  agriculture  for  the  purchase  of 
seed,  stock,  implements,  etc.,  the  opportunities  afforded  in  Cape  Colony  for  the 
extension  and  improvement  of  the  agricultural  industry,  and  the  existing  means 
of  securing  finances  for  these  purposes.  While  recognizing  the  advantages  of 
state  aid  under  certain  circumstances,  the  author  is  of  the  opinion  that  the 
self-help  principle  by  means  of  cooperative  and  mutual  credit  associations  is  of 
greater  significance  in  promoting  the  welfare  of  farmers,  leaseholders,  and 
laborers.  It  is  believed  that  the  colonial  banks  could  assist  in  this  movement 
by  granting  loans  through  cooperative  associations  at  a  lower  rate  of  interest 
than  is  customary  to  individual  farmers,  and  that  the  banks  would  be  justified 
in  doing  this  because  of  the  greater  security  thereby  afforded. 

State  aid  to  mutual  credit  associations  composed  of  poor  laborers,  whose 
only  security   is  personal  credit,   is  advocated. 

California:  Resources  and  possibilities,  N.  P.  Ciiipman  et  al.  (Ami.  Rpt. 
CoL  B(J.  I'nide.  11  (liKIC).  pp.  (>!).  figs.  IJ/,  map  1). — This  report  describes  the 
fruit,  farm,  and  other  industries  of  California,  gives  statistics  on  the  wealth 
production  for  the  years  1905  and  1906  in  comparison  with  similar  data  for 
preceding  years,  and  includes  a  series  of  articles  dealing  with  the  possible  de- 
velopment, educational  progress  and  facilities,  forests,  climate,  irrigation,  and 
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agriculture  of  the  State.  The  average  annual  value  of  farm,  garden,  and  forest 
products  for  the  two  years  was  $309,980,287. 

Crop  Reporter  (U.  S.  Dcpt.  Agr.,  Bur.  8tati.-i.  Crop  Reporter,  9  (1007),  No. 
12,  pp.  8!)-9Jf;  Sup.,  pp.  95-102). — Statistics  and  notes  are  given  on  the  condi- 
tion of  crops  and  on  the  acreage,  yields,  value,  and  prices  of  agricultural 
products  in  the  United  States  and  foreign  countries.  The  supplement  contains 
in  addition  to  crop  reports  the  annual  report  of  the  Bureau  of  Statistics  for 
190(J-7. 

Imports  of  farm  and  forest  products,  1904-1906  {U.  8.  Dcpt.  A(jr.,  Bur. 
Statis.  Bui.  52,  pp.  5S). — Detailed  statements  of  imports  of  farm  and  forest 
products,  including  tlie  countries  from  which  consigned,  are  reported.  The 
value  of  farm  products  imported  in  1906  was  $554,175,242,  as  compared  with 
$553,851,214  in  1905.  The  value  of  forest  products  imported  in  190G  was 
$96,402,304,  as  compared  with  $92,080,555,  in  1905. 

Exports  of  farm  and  forest  products.  1904-1906  ( U.  8.  Depf.  Agr.,  Bur. 
8tuti'<.  Bid.  53,  pp.  6"iS'). — Detailed  statements  of  exports  of  farm  and  forest 
products,  including  the  countries  to  which  consigned,  are  reiiorted.  The  value 
of  farm  products  exported  in  1906  was  $976,047,104,  as  compared  with 
$826,904,777  in  1905.  The  value  of  forest  products  exported  was  $76,975,431,  as 
comi)ared   with   $63,199,348   in   1905. 

Trade  with  noncontiguous  possessions  in  farm  and  forest  products.  1904- 
1906  (U.  8.  Dcpt.  Agr.,  Bin:  8t(itis.  Bill.  5'i,  pp.  J/O). — The  value  of  farm  prod- 
ucts shipped  from  the  United  States  to  noncontiguous  possessions  in  1906  was 
$18,294,735,  and  forest  products  $1.809.356 ;  while  the  corresponding  values  of 
farm  and  forest  products  shipped  from  the  different  possessions  to  the  United 
States  were  $54,640,122  and  $3,081,  respectively.  The  data  for  1906  are  com- 
pared with  similar  data  for  the  years  1904  and  1905,  and  the  quantity,  value, 
and  destination  of  the  various  products  are  reported  in  detail. 

Trade  of  consular  district  of  Riga  [Russia],  for  the  year  1906,  A.  Wood- 
house  ET  AL.  {DipJo.  and  Cons.  Riits.  \IjO)u1oii],  Ann.  Ser.,  1907,  No.  3915,  pp. 
36). — This  includes  notes  on  the  exports  and  imports  of  agricultural  products 
in  comparison  in  some  instances  with  the  whole  of  Russia.  "  There  was  a  large 
increase  in  the  imports  of  agricultural  machinery  and  implements  during  the 
year." 
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Farm  practice,  J.  L.  Stone  (Cornell  Count ryinaii,  5  (1907),  No.  1,  pp.  S-10, 
fig.  I). — Details  are  given  concerning  the  farm  practice  requirements  for 
graduation  from  the  four-year  course  in  the  New  York  State  College  of  Agri- 
culture. No  university  credits  are  given  for  the  farm  practice  work,  which  is 
considered  rather  as  an  entrance  requirement  which  may  he  disposed  of  at  any 
time  hefore  graduation.  Each  student  must  secure  not  less  than  60  points  <)Ut 
of  a  total  of  130.  10  points  being  allowed  for  experience  in  each  item  in  the 
following  list : 

(1)  Harnessing,  hitching,  and  driving  hoi'ses;  (2)  plowing  and  harrowing 
land  and  cultivating  crops;  (3)  planting  crops(dri]ls,  seeders,  etc.)  ;  (4)  har- 
vesting crops  (mower,  harvester,  corn  binder.  i)otato  digger,  etc.)  ;  (5)  running 
thrashing  machinery,  ensilage  cutter,  wood  saw,  and  feed  mill;  (6)  orchard  and 
fruit  yard  work;  (7)  trucking  and  market  garden  work;  (8)  milking  and 
caring  for  cows;  (9)  manufacture  of  butter  and  cheese;  (10)  managing  and 
caring  for  a  flock  of  sheep;  (11)  managing  and  caring  for  a  herd  of  swine; 
(12)  managing  and  caring  for  a  flock  of  poultry;  (13)  any  other  definite  line 
of  agriculture. 
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County  schools  of  agriculture  in  Michigan  (Midi.  State  Supt.  Pub.  Insti: 
Bill.  2.'i.  pp.  11). — The  Michigan  legislature  of  1907  passed  an  act  making  it 
possible  to  establish  county  schools  of  agriculture,  manual  training,  and  domes- 
tic economy,  and  this  bulletin  contains  a  reprint  of  the  law  establishing  these 
schools,  together  with  general  suggestions  by  the  State  superintendent  of  public 
instruction  in  regard  to  the  organization  of  tbe  schools,  the  course  of  study, 
and  reference  books. 

The  schools  are  to  be  under  the  direct  control  of  county  school  boards  con- 
sisting of  five  members,  including  the  county  commissioner  of  schools  and  four 
members  appointed  by  the  board  of  supervisors.  The  law  provides  that  the 
course  of  study  shall  exteud  over  two  years  and  shall  include  instruction  in 
the  elements  of  agriculture  (the  soil,  plaiit  life,  animal  life,  and  farm  accounts), 
manual  training,  domestic  economy,  and  other  related  subjects,  and  that  each 
school  shall  have  a  tract  of  land  suitable  for  experiment  and  demonstration  of 
not  less  than  10  acres.  Short  winter  courses  are  also  provided  for.  The  State 
superintendent  of  public  instruction,  with  the  advice  of  the  president  of  the 
Michigan  State  Agricultural  College,  is  to  have  general  supervision  of  all 
schools  established  and  may  ]>rescribe  the  necessary  requirements  for  the  organ- 
ization and  maintenance  of  them  and  tbe  qualifications  of  teachers,  except  that 
no  person  shall  be  eligible  to  the  position  of  su]ierintendent  of  any  school  who 
is  not  a  graduate  of  a  State  agricultural  college. 

Agriculture  for  high  schools,  G.  F.  Wakren  {Cornell  Country  man,  5  (1907). 
No.  1,  pp.  5-8). — A  discussion  on  the  outlook  for  the  introduction  of  agriculture 
into  regular  high  schools  aud  the  establishment  of  special  agricultural  high 
schools,  with  suggested  courses  for  regular  high  scliools  having  three  teachers, 
four  teachers,  or  more  than  four  teachers,  and  for  high  schools^wishiug  to  offer 
strong  agricultural  courses. 

The  Royal  Agricultural  High  School  at  Portici — past  and  present,  1872- 
1906  (La  R.  Sciiola  Siitifriurc  dl  Af/ricoltuni  in  Portici  iicl  ixissato  c  ncl  prr- 
sente,  1872-JHOli.  Portici,  1906,  pp.  3,11.  pis.  16,  map  1,  figs.  55,  dgms.  .30). — This 
is  a  description  of  the  Royal  Agricultural  High  School  at  Portici,  Italy,  its 
equipment  and  other  facilities,  and  its  courses  of  study,  together  with  a  histori- 
cal sketch  of  the  institution  from  1S72  to  1906. 

The  rural  school  problem,  B.  M.  Davis  {School  Life,  1  {J907),  \o.  1,  pp.  5, 
6). — This  article  contains  a  brief  statement  of  the  rural  school  problem.  The 
writer  thinks  that  the  "  most  marked  improvement  in  rural  schools  has  been 
brought  about,  directly  or  indirectly,  along  the  lines  suggested  by  leaders  in 
agriculture  rather  than  by  leaders  in  education."  He  notes  experiments  in  the 
improvement  of  rural  schools  in  Illinois,  Iowa,  and  Canada  and  outlines  briefly 
an  experiment  now  being  undertaken  in  a  rural  school  by  the  departments  of 
manual  training  and  elementary  agriculture  of  the  Ohio  State  Normal  College 
of  Miami  University. 

The  problem  of  forestry  in  the  public  schools,  B.  Shimer  {Proc.  loir  a  Park 
and  Forestry  Assoc..  6  {1906),  pp.  78-8^).— In  an  introductory  way  the  writer 
makes  some  criticisms  of  the  so-called  nature  study  in  schools,  consisting  in 
reading  from  the  works  of  nature-study  writers  who  have  allowed  their 
imagination  too  free  rein  or  in  making  meanhigless  measurements,  drawings, 
and  observations  of  leaves  and  other  nature-study  material.  He  then  makes 
a  plea  for  nature  study  having  a  more  practical  application  and  mentions 
elementary  agriculture  and  forestry  among  the  subjects  which  can  be  taught 
in  this  connection,  without  too  much  formality  but  in  such  a  way  as  to  fur- 
nish material  for  numerous  accurate  observations  and  interesting  conchisions. 
In  forestry  he  would  have  the  children  learn  how  to  plant  and  care  for  trees. 
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liow  to  jn'Otect  tlu'iii  fnmi  lire,  cattle,  and  other  enemies,  liow  to  recog- 
nize different  Ivinds  of  trees,  and  how  to  learn  the  uses  of  livintr  trees  foi-  such 
imritoses  as  shade,  ornament,  and  shelter  helts. 

The  education  of  the  cottage  and  market  gardener,  T.  S.  Dymond  {Jour. 
Wnj.  Hurt.  .Soc.  [LondoH],  .i.i  {  Ulin),  i)i>.  ILi-l2.i,  jiyx.  ',) . — This  is  a  discussion 
of  methods  and  means  of  education  in  gardening  in  Great  Britain  ])artly  in 
comparison  with  similar  worlc  in  America.  The  author  discusses  tlie  place 
of  such  work  in  horticultural  colleges,  rural  grammar  schools,  and  elementary 
schools,  the  traiuing  of  teachers  for  such  work,  evening  schools,  higher  rural 
schools,  and  other  means  of  education. 

In  discussing  the  sub.1ect  ot  nature  study  and  school  gardens  the  author 
states  that  he  is  familiar  with  elementary  education  in  several  continental 
countries,  as  well  as  in  Canada  and  the  United  States,  but  "  that  in  none  of 
these  does  the  cultivation  of  school  gardens  approach  in  excellence  that  in 
our  own  country."  This  statement  he  later  modifies  in  discussing  the  nature- 
study  side  of  gardening  wherein  "  the  teaching  of  gardening  operations  was 
as  good  as  it  could  very  well  be,"  but  a  surprising  ignorance  was  shown  by 
the  pupils  concerning  the  principles  underlying  these  operations.  Continuing, 
he  says  "  In  America  it  is  the  reverse.  There,  as  practical  gardening,  it  is 
almost  ridiculous;  but  as  training  the  children  to  exercise  their  intelligence 
about  the  things  that  form  their  surroundings,  and  thus  acquiring  a  knowledge 
of  those  suri'oundings,  natural  and  Industrial,  which  will  be  useful  to  them 
afterwards  in  rural  life,  it  is  far  ahead  of  ours.  The  results  are  better.  The 
boys  as  they  leave  school  may  have  less  skill  and  a  smaller  store  of  knowledge, 
but  they  are  more  mentally  alert,  have  greater  power  of  adapting  themselves 
to  circumstances,  are  more  keen  to  use  any  facilities  that  present  themselves  for 
further  education." 

Home  nature-study  course,  Anna  B.  Comstock  and  J.  W.  Spencer  {Home 
XatKrc  ^tiKly  Course  [Vorncll  Unir.,  Stat£  Col.  Agr.],  ii.  scr.,  3  (WOG).  \o.  1. 
pp.  39,  figs.  20). — Suggestions  are  given  for  teachers  desiring  to  carry  on  the 
fall  work  of  the  first  and  second  year  pupils  as  outlined  in  the  Syllabus  of 
Nature  Study  and  Agriculture  issued  by  the  New  York  State  Education  Depart- 
ment. There  are  12  lessons  on  birds,  5  each  on  the  potato  beetle  and  the  sun- 
flower, 4  on  grasshoppers  and  crickets,  4  on  the  sweet  pea,  3  on  the  nasturtiinn, 
2  each  on  the  squirrel,  leaves,  oaks,  and  chestnut,  and  1  each  on  the  beaver, 
cat,  pansy,  milkweed,  autumn  flowers,  maples,  and  the  peach,  pear,  and  plum. 
The  plan  of  the  different  lessons  is  to  explain  tlieir  purpose,  describe  the  mate- 
rial needed,  and  outline  the  observations  to  be  made. 

One  woman's  child  garden,  INIauel  P.  Daggett  (Broadwdij  Map..  18  i/9()7). 
No.  G,  pp.  729-736,  figs.  17). — This  is  a  popular  account  of  The  Children's  Farm 
School  in  DeWitt  Clinton  Park,  New  York  City. 

Technical  education  for  women  and  girls  at  home  and  abroad  (Iiondon 
[1907 \,  pp.  il'i). — This  pamphlet  contains  a  series  of  unsigned  articles  on  how 
girls  are  trained  in  France,  Switzerland,  Germany,  Italy,  Belgium,  the  Man- 
hattan Trade  School  in  New  York,  and  London.  The  training  under  considera- 
tion is  largel.v  technical  or  more  properly  trade  school  work  in  .sewing,  cooking, 
milliner.v.  laundering,  etc.  The  work  of  some  of  the  more  important  schools  in 
each  country  mentioned  is  described. 

The  school  of  agricultural  home  economics  at  Alzey,  F.  Kvzigior  {Ann. 
Qrmhloii.r,  17  (1907),  Xo.  9.  pp.  'i97-')(),i) . — This  is  a  description  of  one  of  the 
German  schools  of  agricultural  home  economics,  its  equipment  and  course  of 
study.  Other  similar  schools  are  found  in  Baden,  Wurttemberg.  Bavaria,  Hesse- 
Nassau,  Brunswick,  Saxony,  and  Schleswig-Holsteln,  while  in  Berlin  there  is  a 
liigher  school  for  the  training  of  teachers  for  such  institutions. 
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Report  of  the  Society  of  Southern  Industrial  Classes,  Norfolk,  Va., 
October,  1907  {Trustees  John  F.  Slater  Fund  Occas.  Papers,  No.  Li,  pp.  .io). — 
This  is  the  eleventh  annual  report  of  the  Society  of  Southern  Industrial  Classes 
at  Norfolk  to  the  trustees  of  the  John  F.  Slater  fund  and  the  Genei'al  Education 
Board.  It  includes  statements  concerning  the  itinerant  work  among  schools 
for  negroes  in  cooking,  carpentry  and  home  gardening.  This  work  was  carried 
on  by  the  superintendent,  two  assistants.  13  regular  teachers,  and  32  volunteer 
teachers.    The  total  enrollment  of  pupils  in  this  work  was  3,247. 

MISCELLANEOUS. 

Seventeenth  Annual  Report  of  Wyoming  Station,  1907  {Wyoniiiiff  8ta. 
Rpt.  1907,  pp.  I'fS). — This  includes  the  organization  list,  a  report  of  the 
director  on  the  history  of  the  station  and  its  work,  a  summary  of  the  publica- 
tions of  the  station  during  the  year,  a  financial  statement  for  the  fiscal  year 
ended  June  30,  1J)07,  reports  of  the  agriculturist  and  horticulturist,  the  botanist, 
the  chemists,  the  irrigation  engineer,  the  animal  husbandman,  the  agronomist, 
and  the  meteorologist,  together  with  plans  of  the  station  work  for  the  ensuing 
year.  The  experimental  work  reported  is  for  the  most  part  abstracted  else- 
where in  this  issue. 

Experiment  Station  Work,  XLIII  ( [7.  S.  Dept.  Agr.,  Farmers'  Bui.  309, 
pp.  32). — This  number  contains  articles  on  the  following  subjects:  Ice  for 
household  use,  culture  and  varieties  of  root  crops,  cowpeas  and  soy  beans, 
silage  from  frosted  corn,  cooperation  in  marketing  crops,  incubation  of  eggs, 
causes  of  death  of  young  chicks,  snow  for  poulti'y,  eradication  of  cattle  ticks, 
and  bacteria  in  cream.  * 

Report  on  the  work  of  the  agricultural  experiment  station  of  the  Uni- 
versity of  Jena  for  1906  (Ber.  Landw.  Vers.  Stat.  Univ.  Jena,  1906,  pp.  20).- — 
A  summary  of  the  work  of  this  station  for  1906  in  fertilizer  and  feeding  stuffs 
control,  seed  inspection,  plant  diseases,  variety  testing,  fertilizer  trials,  and 
other  lines. 

Yearbook  of  the  German  Agricultural  Association,  1907  (Jarlih.  Deut. 
Landw.  GeselL,  22  {1907),  Xo.  2,  pp.  2:',3-.'i33) .^A  report  of  the  proceedings  at 
the  meetings  of  this  association  during  1906. 

Report  of  public  measures  for  the  advancement  of  agriculture  for  1906 
{Aurshrr.  Offciitl.  Fnranst.  Landlir.  Frennne,  I'JOIJ.  pp.  LXMI+6o9.  fiys.  13). — 
This  is  the  annual  report  of  the  commissioner  of  agriculture  for  Norway,  with 
reports  of  the  State  agricultural  agencies,  the  chemical  and  dairy  control  sta- 
tions, and  the  agricultural  and  dairy  associations,  schools,  and  exhibitions,  an 
account  of  the  harvest  in  ]!i(t(;,  and  a  sunnnary  of  average  temperatures  and  pre- 
cipitation during  the  year. 

Report  of  the  agricultural  department  of  Sweden,  1905  (K.  Landthr.  Styr. 
UndcrddnUjd  Ber..  190.').  pp.  //.j.:?+17). — The  report  contains  the  usual  accounts 
for  the  year  of  the  weather  conditions  and  harvests,  and  of  the  work  of  the  vari- 
ous agricultural  and  dairy  societies,  as  well  as  of  the  educational,  experimental, 
and  other  public  agencies  for  the  advancement  of  agriculture  in  Sweden. 

Report  of  the  agricultural  department  of  Finland,  1904  {Landthr.  Styr. 
Meddel.  53,  1906,  pp.  211). — This  report  contains  data  as  to  the  work  during 
1904  of  the  public  institutions  for  the  advancement  of  agriculture  in  Finland. 
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California  University  and  Station. — The  California  Fruit  Grower  states  that 
F.  T.  Biuletti  has  reslKued  as  viticulturist  to  engage  in  conmiereial  work.  H.  C. 
Holm  is  in  temporary  charge  of  the  instrnction  in  the  zymological  laboratory. 
It  is  intended  to  expend  about  $50,000  for  improvements  this  spring  at  the 
new  farm  at  Davis,  and  plans  for  several  new  bnildings  and  a  waterworks 
system  have  been  adopted.  A  seed  house  and  laboratory  is  to  be  constrncted  for 
the  cereal  investigations.  About  20  acres  are  to  be  set  to  orchard  fruits  and  an 
eijual  area  to  grapes. 

Colorado  College. — The  one-week  courses  in  horticulture,  which  were  success- 
fully begun  last  winter,  have  been  repeated  at  Delta,  Hotchkiss,  Grand  Junc- 
tion, Paonia,  Montrose,  and  Canon  City.  A  minimum  enrollment  of  KM)  was 
required  at  each  place,  and  a  small  fee  was  charged  which  defrayed  a  portion 
of  the  expense.  A  short  course  for  farmers  was  also  given  at  the  college, 
January  13-18,  which  was  well  attended. 

Connecticut  College. — 11.  W.  Stimson  has  resigned  as  president  to  accept  the 
directorship  of  Smith's  Agricultural  School  at  Northampton,  Mass.  This  insti- 
tution is  expected  to  open  next  year  as  an  agricultural  and  industrial  school  of 
secondary  grade.  A  farm  has  already  l>een  purchased,  and  buildings  are  to 
be  erected  in  the  near  future. 

Georgia  Station. — A.  M.  Soule  has  been  appointed  an  ex-offlcio  member  of  the 
governing  ]K)ard,  A.  J.  Smith  lias  been  succeeded  by  E.  L.  Peek,  and  Felix 
Cori)Ut  has  been  reappointed.  T.  H.  McHatten,  a  graduate  in  horticulture  of 
the  Michigan  College,  and  post-graduate  student  at  C<»rnell,  has  been  appointed 
liorticulturist,  vice  H.  N.  Starnes,  whose  resignation  was  recently  noted.  The 
dei)artment  of  animal  industry  has  been  divided,  1'.  N.  Flint,  assistant  Iius- 
bandman,  being  given  charge  of  the  feeding  and  nutrition  work.  The  work  in 
dairying  was  retained  by  C.  L.  WlUoughby,  who  was  also  assigned  some  work 
in  animal  diseases,  .and  given  leave  of  absence  for  6  months  for  study  at  Cor- 
nell University.  The  station  has  recently  built  a  circular  silo  of  50  tons 
capacity. 

Hawaii  College. — A  series  of  evening  lessons  in  horticulture  and  entomology 
has  been  arranged,  and  a  preparatory  course  was  begun  February  3.  The  formal 
oi)eniug  of  the  college  will  take  place  September  14,  when  4-year  courses  lead- 
ing to  the  degree  of  B.  S.  will  be  offered  in  agriculture,  and  civil,  mechanical, 
and  electrical  engineering.  Entrance  requirements  to  these  courses  have  been 
adopted,  these  being  approximately  equivalent  to  a  high  school  diploma. 

Illinois  University  and  Station. — The  general  offices  in  the  agricultural  build- 
ing are  undergoing  alterations  to  provide  additional  room  and  facilities.  These 
are  necessitated  i»y  the  increase  in  the  attendance  of  students  and  in  the  work 
of  the  station. 

Purdue  University. — The  Farmers"  Short  Course,  held  January  1.3-18,  was 
very  successful,  more  than  1,1(»0  farmers  and  their  wives  being  enrolled. 

593 


594  EXPERIMENT   STATION   RECORD. 

Iowa  College. — The  extension  department  is  carrying  out  an  extended  pro- 
gramme of  short  courses  both  at  the  college  and  at  other  points  in  the  State,  ten 
such  courses  being  contemplated  during  the  winter.  One  of  these  courses  was 
held  January  20-24,  at  Cedar  Rapids,  and  was  attended  by  about  300  men  and 
200  women.  Prof.  P.  G.  Holden  was  in  direct  charge  of  the  work  and  was 
assisted  by  three  instructors  in  farm  crops,  three  in  animal  husbandry,  and 
two  in  domestic  science.  The  courses  for  men  were  so  arranged  as  to  give  4 
alternate  periods  of  90  minutes  each  for  Instruction  in  farm  crops  and  stock 
judging  daily.  The  farm  crops  work  was  devoted  largely  to  corn,  including 
instruction  on  seed  selection  and  improved  cultural  methods,  with  some  atten- 
tion to  oats  and  wheat,  drainage,  and  other  topics.  The  work  in  animal  hus- 
bandry consisted  largely  of  lectures  and  judging  practicums  with  horses  and 
beef  and  dairy  types  of  cattle.  In  the  domestic  science  course  there  were 
lectures  and  demonstrations  throughout  the  week  on  cookery,  sewing,  and  other 
phases  of  home  making.  The  business  men  of  Cedar  Rapids,  who  were  re- 
sponsible for  securing  the  short  course  in  that  city  this  year,  have  already 
taken  steps  to  incorporate  an  association  to  provide  for  similar  courses 
annually. 

Maine  Station. — Miss  Lottie  E.  McPheters  has  been  appointed  computer  in 
connection  with  the  breeding  statistics  in  the  corn  and  poultry  investigations. 

Massachusetts  College. — The  summer  school  of  agriculture  which  was  organ- 
ized in  litOT  and  enrolled  over  200  pupils,  is  to  be  continued  this  year  from  July 
6  to  August  14.  The  first  four  weeks  are  planned  esitecially  for  school  teachers 
and  the  final  two  weeks  primarily  for  preachers,  with  courses  in  technical  agri- 
culture during  the  entire  period,  this  arrangement  affording  opportunity  for  two- 
week,  four-week,  or  six-week  courses.  Nineteen  courses  are  offered,  including 
agricultural  pedagogy,  high  school  agriculture,  high  school  chemistry,  soils  and 
tillage,  field  crops,  domestic  animals,  practical  gardening,  gardening  investiga- 
tions, trees  and  shrubs,  floriculture,  plant  life,  elementary  plant  physiology, 
bird  life,  insect  life,  nature  study  drawing  and  forestry,  and  lectui'es  on  the 
agricultural  industry  in  New  England,  agricultux-al  economics,  and  the  social 
aspect  of  agriculture,  besides  field  exercises,  round-table  conferences,  excursions, 
etc. 

Michigan  College  and  Station. — R.  S.  Shaw  has  been  made  dean  of  the  de- 
partments of  agriculture,  veterinary,  horticulture,  and  forestry.  George  B. 
Schafer,  now  a  graduate  student  at  Cornell  University,  has  been  appointed 
research  assistant  in  entomology,  and  S.  L.  Jodidi  assistant  chemist,  their 
work  to  be  entirely  under  the  Adams  Act. 

Cornell  University. — A  notable  departure  in  the  college  of  agriculture  is  the 
substitution  of  professorships  of  farm  crops,  farm  practice,  soils,  plant  path- 
ology, plant  physiology,  and  plant  biology  (plant  breeding)  for  the  former 
department  of  agronomy. 

In  order  that  pedagogical  unity  may  still  be  preserved  the  various  professors 
are  now  associated  into  an  unofficial  committee  or  subfaculty  for  the  proper 
coordination  of  the  work.  The  management  of  the  college  farm  has  been  in- 
trusted, under  the  general  supervision  of  the  dean,  to  the  professor  of  farm 
practice,  with  whom  arrangements  for  land  and  other  facilities  may  be  arranged 
by  other  departments  of  the  college  as  desired.  The  professor  of  farm  practice 
is  to  give  instruction  in  this  subject,  both  by  means  of  lectures  and  by  labora- 
tory work  in  the  barns  and  fields. 

Recent  appointments  include  Edward  R.  Minns,  as  assistant  farm  manager 
and  instructor  in  farm  practice;  Elmer  S.  Savage,  as  assistant  in  animal  hus- 
bandry ;  A.  C.  Publow,  as  first  assistant  in  cheese  making ;  M.  B.  Cummings,  as 
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assistant  in  liorticnlture ;  Henry  Jaclison  Moore,  as  gardener  of  tlie  horticultural 
department ;  Walter  G.  Krum,  superintendent  in  the  poultry  department ;  Burton 
W.  vSomers,  assistant  in  poultry  husbandry ;  Scott  H.  Perky,  research  assistant 
in  rural  economy ;  and  A.  J.  Lamoreux,  librarian. 

A  general  reunion  of  agricultural  students  was  held  during  farmers'  weels, 
Fetnuiry  17-22.  The  programme  included  special  exercises,  the  State  poultry 
institute,  and  meetings  of  the  State  experimenters'  league. 

North  Carolina  State  Station. — An  additional  experimental  farm  consisting  of 
about  300  acres  has  been  obtained  near  Asheville,  in  the  Swannanoa  Valley, 
which  will  be  used  for  the  demonstration  of  crops  now  generally  grown  or 
believed  to  be  suitable  to  the  mountain  sections  of  the  State,  and  for  determin- 
ing the  plant  food  requirements  of  crops  on  these  soils. 

S.  O.  Clapp  has  been  appointed  nursery  and  orchard  inspector,  and  ^.  B. 
Shaw,  at  one  time  assistant  horticulturist  of  the  Maryland  Station,  has  been 
appointed  assistant  horticulturist. 

North  Dakota  College  and  Station. — The  traction  engine  short  course  held  at 
the  college  early  in  January  was  attended  by  about  400  young  men,  who  were 
given  practical  work  in  operating  and  repairing  traction  engines  and  other  farm 
machinery.  During  the  past  season  12  demonstration  farms  of  from  20  to  24 
acres  have  been  operated  under  a  State  appropriation  of  $7,500,  chiefly  to 
show  the  advantages  of  crop  rotation,  clover  growing,  and  the  use  of  manures. 
About  2  acres  were  tile-drained  as  a  further  test  of  the  feasibility  of  this  prac- 
tice in  the  Red  River  Valley.  A  seed  house  with  I'oot  cellar,  and  a  granary 
will  be  erected  this  sununer,  State  appropriations  of  $10,000  and  $0,000  being 
available  for  the  respective  purposes. 

Ohio  Station. — Dr.  W.  I.  Chamberlain,  of  Hudson,  has  been  appointed  to  the 
board  of  control,  vice  D.  D.  White,  and  John  Courtright  has  been  reappointed. 

The  message  of  Governor  Harris  to  the  State  legislature  recommended  an  in- 
creased appropriation  for  the  station.  The  State  Association  of  Millers  and 
Grain  Dealers  desires  experiments  in  milling  and  baking,  and  the  State  Dairy 
Association  favors  the  establishment  of  a  model  dairy  farm.  The  work  of  the 
station  in  forestry  is  summarized  and  highly  commended. 

Oklahoma  College. — "Press  reports  state  that  J.  H.  Counell,  editor  of  Farm 
and  Ranch  and  director  of  the  Texas  Station  from  1895  to  1902,  has  been 
elected  president  to  succeed  Dr.  A.  C.  Scott  in  June. 

Oregon  College  and  Station. — At  a  meeting  of  the  board  of  regents,  January 
10,  elementary  courses  in  agriculture,  mechanic  arts,  domestic  science,  and  com- 
merce were  established.  The  standard  of  the  degree  courses  was  raised  one 
year,  and  professorships  were  established  in  veterinary  science  and  industrial 
pedagogy.  The  expenditure  of  $25,000  for  improvements  and  equipment  was 
authorized,  part  of  this  sum  being  for  work  in  poultry  husbandry  and  agron- 
omy and  for  the  construction  of  feeding  sheds  for  the  experimental  feeding  of 
beef  cattle  and  sheep. 

Washington  Station. — At  the  suggestion  of  members  of  the  station  staff,  the 
State  convention  of  wheat  growers,  recently  held  at  Pullman,  adopted  a  plan 
for  the  organization  of  a  seed  breeders'  association,  similar  in  plan  and  scope 
to  the  Canadian  Seed  Breeders'  Association. 

Wisconsin  University  and  Station.— The  faculty  has  recently  authorized  a 
radical  revision  of  the  four-year  course  in  agriculture  by  introducing  agricul- 
tural studies  into  the  first  two  years  instead  of  confining  these  years  to  work 
in  general  science.  A  two-year  course  in  agriculture  is  to  be  established,  to 
be  known  as  the  middle  course.  The  entrance  requirements  will  be  the  same 
as  for  the  four-year  course,  but  the  student  will^  substitute  distinctively  agri- 
cultural subjects  for  German  and  mathematics.       The  course  is  designed  for 
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liigli-school  graduates  desiriug  a  iliore  thorough  preparation  for  farm  work 
than  cau  be  secured  iu  the  short  courses.  At  least  0  mouths'  practical  farm 
experience  is  to  be  required  before  the  completion  of  either  the  two-year  or 
the  four-j-ear  course. 

■  Buildings  have  recently  been  completed  for  the  departments  of  agronomy  anrt 
agricultural  engineering.  The  agronomy  building,  48  by  96  ft.,  is  a  two-storj' 
and  basement  structure  containing  a  large  storage  room  for  seeds  and  grains, 
a  corn-curing  room,  in  which  seed  corn  is  tire  dried,  a  grain-sampling  room,  a 
lai'ge,  well-lighted  corn  and  grain  judging  room,  and  offices.  The  agricultural 
engineering  building  is  50  by  150  ft.,  three  stories  high,  and  contains  three 
large  testing  laboratories,  a  cement  laboratory,  two  drafting  rooms,  and  several 
class,  demonstration,  and  recitation  rooms  and  offices.  A  large  power  elevator 
renders  convenient  the  handling  of  heavy  machinery.  Both  buildings  are  of 
fireproof  construction,  of  reinforced  concrete  and  brick,  with  tile  roofs.  The 
greenhouses  of  the  department  of  soils  have  been  entirely  rebuilt  the  past 
fall,  and  are  now  available  for  purposes  of  instruction  and  research  work. 
A  new  stave  silo  has  l)een  added  to  the  facilities  of  the  department  of  animal 
husbandry  for  the  production  of  summer  silage. 

Enos  I.loyd-Jones.  of  Spring-  Green,  has  been  appointed  to  the  board  ■  of 
regents,  vice  .James  Lloyd-Jones,  deceased.  W.  R.  Block,  a  graduate  of  the 
Illinois  I'niversity,  has  been  appointed  assistant  in  farm  engineering,  and 
C.  S.  Knight,  who  resigned  to  accept  a  position  as  assistant  in  agronomy  at 
the  Kansas  College,  has  been  succeeded  by  George  S.  Hine. 

The  station  is  continuing  its  wlucational  campaign  against  bovine  tubercu- 
losis, and  is  now  holding  post-mortem  demonstrations  at  State  and  county 
fairs,  farmers'  institutes,  and  other  gatherings  of  farmers.  Allimals  which 
have  been  tested  and  found  to  react  are  exhibited,  after  which  a  post-mortem 
examination  demonstrates  the  fact  that  tlie  disease  may  be  well  advanced 
although  no  physical  symptoms  are  apparent.  In  this  way  thousands  of 
voluntary  tests  are  being  secured  in  all  portions  of  the  State,  such  tests  being 
most  frequently  conducted  by  students  in  the  various  classes  (long  and  short 
farmers'  courses),  who  are  given  specific  instruction  in  the  manner  of  applica- 
tion of  the  test.  Tuberculin  is  furnished  free  of  charge  on  condition  that  a 
rej)ort  of  the  test  be  sent  to  the  station.  An  interpretation  of  the  results  of 
the  test  is  then  submitted  to  the  owner,  and  reacting  animals  disposed 
of  by  the  State  Live  Stock  Sanitary  Board.  This  movement  has  resulted  in 
lio]tularizing  the  tuberculin  test  very  rapidly  throughout  the  State,  and  from 
data  already  at  hand  it  is  very  evident  that  the  disease  is  rapidly  being  brought 
under  control. 

Experimental  Farms  Proposed  for  Congressional  Districts. — At  the  eighteenth 
annual  convention  of  the  Trans-Mississippi  Commercial  Congress,  held  at  Musko- 
gee, Okla.,  November  19-22,  1907,  a  memorial  to  Congress  was  adopted  request- 
ing the  establishment  and  maintenance  of  an  experimental  farm  and  forest 
station  in  each  Congressional  district,  where  practicable,  in  the  States  and 
Territories  west  of  the  Mississippi  River,  the  land  to  be  provided  by  the  com- 
munity free  of  cost  to  the  Government.  The  memorial  also  provides  that 
the  land-grant  colleges  may  establish  and  manage  like  farms  and  stations. 

An  Agricultural  Commission  for  Cuba. — Provisional  Governor  Magoon,  of 
Cuba,  has  appointed  a  commission  of  14,  headed  by  Rafael  Fernandez  de  Castro, 
president  of  the  Agrarian  League  of  the  island,  to  draft  and  submit  a  law  for 
the  ameliorati(m  of  agricultural  conditions  in  Cuba. 

American  Society  of  Agricultural  Engineers. — At  a  meeting  held  at  the  I'ni- 
versity  of  Wisconsin  in  December,  1907,  the  American  Society  of  Agricultural 
Engineers  was  organized,  and  officers  chosen  as  follows:   J.  B.  Davidson,  of 
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the  Iowa  College,  president;  F.  K.  Crane  and  C.  A.  Ocoek,  of  Illinois  and  Wis- 
consin universities,  viee-itresidents;  T^.  W.  Chase,  of  Nebraska  University,  sec- 
retary ;  and  W.  McE.  Nye,  of  Purdue  University,  treasurer. 

The  progranune  of  the  meeting  dealt  largely  with  the  question  of  instruction 
in  agricultural  engineering  in  the  colleges.  H.  W.  Wiley,  of  Cornell  University, 
discussed  Courses  in  Agricultural  Engineering  That  Should  Re  Offered,  and  H. 
M.  Bainer,  of  the  Colorado  College,  emphasized  the  need  of  research  and  ex- 
perimental work.  Other  papers  were  given  by  W.  Boss,  of  the  Minnesota  Uni- 
versity, on  Short  Courses  for  Agricultural  Students ;  P.  S.  Rose,  of  the  North 
Dakota  College,  on  Teaching  a  Course  in  Farm  Motors;  F.  R.  Ci'ane,  of  the 
Illinois  University,  on  a  Course  of  Rural  Architecture,  and  W.  G.  Hummel,  of 
the  Colorado  College,  on  Agricultural  Engineering  Literature. 

Other  speakers  included  R.  P.  Teele,  who  discussed  the  irrigation  and  drainage 
investigations  of  this  Office,  and  B.  B.  Clarke,  of  the  Amrrirnn  Thresh erman. 
The  next  meeting  will  be  held  at  the  University  of  Ulinios. 

American  Breeders"  Association. — The  fourth  annual  meeting  of  the  American 
Breeders'  Association  was  held  at  Washington,  D.  C,  January  2S-30,  1908.  The 
meeting  was  in  all  respects  the  most  successful  yet  held,  both  as  to  attendance 
and  general  interest.  All  sections  of  the  United  States  as  well  as  Canada  were 
well  represented,  and  there  were  many  visitors  at  the  various  sessions.  Two 
joint  sessions  were  held  with  the  American  Carnation  Society,  which  was  also 
holding  its  annual  meeting.  On  the  final  day  both  associations  were  received 
at  the  White  House  by  the  President. 

The  scope  of  the  progranmie  may  be  indicated  by  the  following  reports  of  com- 
mittees: On  Animal  and  Plant  Introduction,  by  David  G.  Fairchild;  On  Animal 
Hybridizing,  by  W.  J.  Spillman ;  On  Breeding  for  Meat  Production,  by  Andrew 
Boss ;  On  Cooperative  Work  in  Animal  Breeding,  by  W.  M.  Hays ;  On  Coopera- 
tive Work  in  Plant  Breeding,  by  A.  F.  Woods;  On  Eugenics,  by  David  Starr 
Jordan;  On  Breeding  Fur  Animals,  by  Vernon  Bailey;  On  Breeding  Trotting 
Horses,  by  H.  K.  Devereaux ;  On  Breeding  Carnations,  by  Chas.  W.  Ward;  On 
Breeding  Forage  Crops,  by  T.  F.  Hunt :  On  Breeding  Forest  and  Nut  Trees,  by 
Gifford  Pinchot:  On  Breeding  Cereals,  by  L.  S.  Klinck;  On  Breeding  Vegeta- 
bles, by  W.  W.  Tracy;  On  Theoretical  Research  in  Heredity,  by  H.  J.  Webber; 
On  Breeding  Bush  and  Small  Fruits,  by  N.  E.  Hansen ;  and  On  Breeding  Poul- 
try, by  C.  B.  Davenport. 

Papers  and  addresses  were  also  delivered  as  follows:  Methods  Used  by  the 
Ayrshire  Breeders'  Association  in  Perfecting  the  Breed,  by  C.  M.  Winslow  ;  Meth- 
ods Used  by  the  American  Jersey  Cattle  Club  in  Perfecting  the  Breed,  by  J.  J. 
Hemingway;  Correlated  Varieties,  by  E.  M.  East;  Color  Variation  of  Domesti- 
cated Anmals,  by  W.  E.  Castle;  Origin  of  the  Modern  Horse  and  Relationship  to 
the  Arabian,  by  Robert  N.  Sewell ;  Improvement  of  the  American  Thoroughbred 
Horse,  by  Jouett  Shouse;  Some  Thoughts  on  Eugenics,  by  Alexander  Graham 
Bell ;  Theory  and  Practice  of  Breeding  Disease-Resistant  Plants,  by  W.  A.  Or- 
ton ;  Breeding  for  Increased  Hardiness  in  Trees,  by  Chas.  G.  Patten ;  Constancy 
of  Mutants,' and  Origin  of  Disease  Resi.stance  in  Plants,  by  H.  L.  Bolley ;  Breed- 
ing Cantaloupes,  by  P.  K.  Blinn ;  Improvement  of  Hops,  by  W.  W.  Stockberger; 
Field  for  Economic  Plant  Breeding  in  the  Soiith,  by  David  Coker ;  Gaps  in  Our 
Knowledge  of  Heredity,  by  H.  J.  Webber ;  and  Experiments  in  Corn  Breeding, 
by  George  H.  Shull.  A  large  number  of  other  reports  and  papers  were  sub- 
mitted for  publication  in  the  annual  report. 

Resolutions  were  adopted  by  the  association  as  follows:  (1)  Favoring  the 
authorizing  by  Congress  of  an  investigation  by  the  Secretary  of  Agriculture 
of  the  question  of  plant  and  animal  quarantine  as  a  necessary  basis  and  prelim- 
inary for  the  framing  of  National  quarantine  regulations  in  order  to  avoid  un- 
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urging  upon  Congress,  State  legislatures,  sportsmen's  societies,  and  private 
parties  tlie  preservation  of  the  American  bison,  various  species  of  deer,  moun- 
tain slieep,  arctic  foxes,  grouse,  pheasants,  quail,  and  other  mammals  and  birds, 
and  the  desirability  of  experiments  to  determine  their  wide  use  on  lands  not 
especially  suited  to  domestic  species,  and  also  their  value  in  the  foundation  of 
hybrid  animals  designed  for  wild  and  semidomestic  conditions;  (3)  author- 
izing the  secretary,  on  vote  of  the  council,  to  offer  reduced  clubbing  rates  on 
annual  dues  to  clubs,  societies,  and  associations,  and  (4)  authorizing  the  council 
to  establish  a  magazine  under  the  auspices,  and  as  the  property,  of  the  asso- 
ciation when  in  its  judgment  suitable  financial  resources  are  available. 

The  retiring  olEcers  were  reelected,  except  that  H.  J.  Webber  was  made 
chairman  of  the  plant  section,  vice  Charles  W.  Ward,  who  succeeded  L.  H. 
Kerrick,  deceased,  as  vice-president. 

Tri-State  Grain  and  Stock  Growers'  Association. — The  annual  convention  of 
this  association  was  held  at  Fargo,  N.  Dak.,  January  14-17,  and  was  attended 
by  nearly  1,200  farmers  from  North  Dakota,  Minnesota,  and  South  Dakota. 
Morning,  afternoon,  and  evening  sessions  were  held  each  day  and  were  uni- 
formly well  attended.  The  first  two  days  were  given  up  largely  to  live-stock 
interests,  the  evening  of  the  second  day  and  two  sessions  of  the  third  day  to 
horticulture  and  forestry,  the  evening  of  the  third  day  and  two  sessions  of 
the  fourth  day  to  cereals  and  forage  crops,  and  the  evening  of  the  fourth  day 
to  agricultural  education.  D.  J.  Crosby,  of  this  Office,  spoke  in  the  afternoon 
of  the  final  day  on  The  Feasibility  of  Teaching  Elementary  Agriculture  in  the 
Public  Schools,  and  in  the  evening  gave  an  illustrated  lecture  on  How  Agri- 
culture is  Taught  in  the  Public  Schools.  J.  H.  Worst  was  reelected  president 
and  Colonel  P>enton  secretary-treasurer.  * 

Central  Zootechnical  Station  of  the  State  of  Sao  Paulo,  Brazil. — In  a  recent 
number  of  Annales  (le  Geinbloiiv  H.  Raquet  gives  an  account  of  the  establish- 
ment of  the  Central  Zootechnical  Station  at  Sao  Paulo  in  190G,  for  tlie  pur- 
pose of  making  acclimatization  exr)eriments  with  different  breeds  of  animals 
from  foreign  countries,  cultural  experiments  with  forage  plants  in  the  study  of 
animal  nutrition,  instructing  breeders  in  rational  breeding  methods,  iwpular- 
izing  modern  dairy  methods,  training  competent  farriers,  and  disseminating 
practical  knowledge  concerning  the  training  and  management  of  draft  animals 
and  the  improvement  of  poultry. 

The  equipment  of  the  station  includes  herds  of  horses  and  cattle  and  an  ex- 
perimental garden  of  about  495  acres  for  the  cultivation  of  forage  plants.  The 
personnel  of  the  station  engaged  in  the  work  of  instruction  includes  the  director 
and  assistant  director,  professors  of  dairying,  zootechny  and  hygiene,  and  far- 
riery, foremen  of  cultural  experiments,  dairying,  stables,  sheepfolds,  and  pig- 
pens, and  a  farrier.  The  instruction  is  divided  as  follows:  (1)  Dairy  school, 
(2)  zootechnical  school,  and  (3)  farriery  school,  each  offering  a  six  months' 
course,  the  first  three  months  being  devoted  to  theoretical  instruction  and  the 
remaining  three  months  to  practical  work.  Descriptions  are  given  of  the 
schools,  together  with  their  programmes  of  studies.  Annual  exhibitions  are  held 
at  the  station  at  which  lectures  and  practical  demonstrations  are  given. 

Agricultural  Education. — Illinois  College,  Jacksonville,  111.,  has  recently  re- 
ceived a  bequest  from  the  late  Mrs.  Phoebe  G.  Strawn  of  $20,000  for  instruc- 
tion in  agriculture.  The  college  will  inaugurate  this  work  during  the  present 
year  by  offering  courses  in  soil  fertility  and  fertilizers,  soil  physics,  agricul- 
tural botany,  and  agricultural  zoology.  This  work  will  be  supplemented  by  oc- 
casional lectures  by  experts  in  agriculture.  Dean  Davenport,  of  the  college  of 
agriculture  of  the  University  of  Illinois,  gave  the  first  lecture  on  The  Relation 
of  Agriculture  to  a  System  of  Universal  Education.  C.  G.  Hopkins  and  F.  H. 
Rankin  will  also  represent  the  college  of  agriculture  in  the  lecture  course,  and 


NOTES.  599 

C.  A.  Rowe  will  give  a  series  of  lecltu-es  on  t'orn  culture,  breeding,  and  judging. 
In  this  connection  it  is  interesting  to  note  that  Illinois  college  was  the  first 
institution  to  erect  a  building  for  higher  education  in  Illinois,  and  that  one 
of  its  early  professors,  Jonathan  Baldwin  Turner,  was  a  leading  spirit  in  secur- 
ing legislation  giving  Government  aid  to  laud-grant  colleges. 

The  Hamilton  County  High  School  at  Tyner,  Tenn.,  has  introduced  a  course 
in  agriculture  and  employed  V.  S.  Bright  as  teacher  of  this  subject. 

S.  L.  Chesnutt,  formerly  teacher  of  agriculture  at  the  Farragut  School, 
Concord,  Tenn.,  is- now  teaching  agriculture  at  the  Industrial  School  for  White 
Girls  at  Montevallo,  Ala.  His  successor  at  the  Farragut  School  has  not  yet 
been  chosen,  but  the  agricultural  work  is  being  carried  on  with  the  aid  of  Prof. 
Josiah  Main  and  others  from  the  University  of  Tennessee. 

The  message  of  Governor  Hughes  to  the  State  legislature  contains  a  recom- 
mendation for  the  establishment  of  a  secondary  agricultural  school  m  New  York 
as  a  complement  to  the  college  of  agriculture  of  Cornell  University.  It  is  sug- 
gested that  there  is  a  favorable  opportunity  for  the  establishment  of  such  a 
school  in  connection  with  Alfred  University,  which,  as  previously  announced,  is 
now  giving  courses  in  agriculture. 

School  News  for  January,  190S,  contains  a  description  of  the  location,  pur- 
pose, method  of  work,  results  of  work,  and  future  possibilities  of  the  country 
training  school  of  the  Western  Illinois  State  Normal  School  at  Macomb. 

The  legislature  of  Alabama  which  adjourned  recently  increased  the  State 
appropriation  for  district  agricultural  schools  from  $2,500  to  $4,000  annually 
for  each  school. 

This  year  for  the  first  time  agriculture  is  made  a  part  of  the  regular  work 
of  the  eleventh  grade  in  the  high  school  at  Pilot  Point,  Tex.  The  apparatus 
of  the  physical  laboratory  is  utilized,  supplemented  by  fruit  jars,  bottles,  and 
other  Inexpensive  material  which  can  be  used  in  laboratory  exercises  and 
experiments.  The  superintendent  of  the  school  writes  that  as  a  result  of  the 
introduction  of  agriculture  the  course  in  botany  has  taken  on  a  more  practical 
trend,  and  in  fact  "  agriculture  has  given  unity  and  purpose  to  the  whole 
science  course."  The  course  in  nature  study  is  now  being  reorganized  so  that 
it  will  articulate  with  agriculture,  aud  there  will  be  progressive  work  with 
nature  material  all  through  the  grades  and  in  the  high  school. 

The  board  of  education  of  Pine  Bluff,  Ark.,  has  introduced  a  three-year 
course  in  agriculture  into  the  schools  of  that  city.  Instruction  in  agriculture 
was  begun  at  the  Missouri  St.  High  School  in  September. 

Two  hundred  students  are  enrolled  at  the  Guthrie  County  High  School  at 
Panora,  Iowa.  A  large  percentage  of  these  come  from  country  schools  in  all 
parts  of  the  county.  The  school  employs  a  special  teacher  of  agriculture  and 
offers  an  agricultural  course  which  runs  parallel  to  a  Latin  course  and  a 
science  course,  agricultural  subjects  taking  the  place  of  Latin  in  the  former,  and 
of  a  part  of  the  formal  science  work  in  the  latter.  The  school  has  a  separate 
building  devoted  largely  to  science  and  agricultural  work,  and  is  provided' with 
some  special  equipment  for  agriculture,  including  a  drying  oven,  soil  tubes,  and 
other  inexpensive  apparatus.  A  good-sized  lecture  room  is  used  for  class  work 
in  agriculture,  and  a  well-lighted  basement  is  utilized  for  farm  machinery  prac- 
ticums,  the  classes  studying  gasoline  engines,  corn  harvesters,  manure  spread- 
ers, and  mowing  machines,  which  are  loaned  by  manufacturers.  About  50  boys 
are  taking  the  agricultural  course. 

New  Journals. — Ulntria  Agrlcole  has  been  established  as  the  semimonthly 
organ  of  the  agricultural  institute,  agricultural  council,  and  forest  conmiis- 
sioners  of  Istria,  Italy.  The  initial  number  gives  special  attention  to  wine 
making. 
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L'Agricoltura  Coloniulc  has  been  established  as  the  uionthl.v  organ  of  the 
Italian  Colonial  Agricultural  Institute,  and  the  Office  of  Agricultural  Experi- 
mentation, of  Eritrea,  Africa.  The  scope  of  these  institutions  and  of  the 
journal  are  set  forth  in  the  initial  number,  the  purpose  being  to  acquaint 
intending  emigrants  from  Italy  with  the  existing  conditions  in  various  agri- 
cultural sections  of  the  world.  An  account  is  given  of  sisal  culture,  the  pro- 
duction of  rubber,  cotton  growing  in  Eritrea,  the  sugar  convention  in  Brussels, 
and   miscellaneous  articles  and  notes. 

The  Long  Island  Agronomist  is  being  issued  by  the  Long  Island  Railroad 
Company  as  a  "  fortnightly  record  of  facts "'  derived  from  the  company's 
demonstration  farms  at  Wading  River  and  Medford,  N.  Y. 

Miscellaneous. — Eduard  Buchner.  professor  of  chemistry  at  the  Agricultural 
High  School  of  Berlin,  was  recently  awarded  the  Nobel  prize  in  chemistry 
for  investigations  in  bacteriology,  especially  the  enzyms  of  fermentation. 

Breeders'  Gazette  for  January  8  contains  an  interesting  illustrated  account 
of  the  feeding  work  at  the  Indiana  Experiment  Station  with  the  carload  of 
short-fed  cattle  which  received  first  prize  in  its  class  at  the  International  Live 
Stock  Exposition. 

Rente  lie  Vitieulture  contains  a  notice  of  the  death,  on  November  7,  of  Dr. 
G.  Delacroix,  director  of  the  Station  of  Vegetable  Pathology  of  the  National 
Agricultural  Institute,  Paris.  A  recent  number  of  La  Semaine  Agrieole  states 
that  Edouard  Prilleux,  honorary  inspector-general  of  agricultural  instruction, 
has  been  appointed  to  succeed  him,  and  that  Edouard  Griffon,  of  the  National 
School  of  Agriculture,  Grignon,  has  been  appointed  assistant  director. 

An  account  of  the  work  of  Prof.  Lucien  Marcus  Underwood,  who  died 
November  IG,  1907,  at  Redding,  Conn.,  at  the  age  of  47  years,  appears  in  Journal 
of  the  'Meiv  York  Botanical  Garden  for  December.  Professor  Underwood's 
work  was  chiefly  on  ferns,  but  some  attention  was  also  given  to  fungi.  He 
was  biologist  at  the  Alabama  College  and  Station  from  September  1,  1S95,  to 
August  1,  1896,  and  published  a  number  of  articles  on  economic  fungi,  the  treat- 
ment of  fungus  diseases,  and  other  subjects  as  bulletins  of  that  station. 

Wiener  Landicirtshaftliche  Zeitung  states  that  Ludwig  Thais,  assistant  at 
the  Royal  Hungarian  Seed  Control  Station  at  Budapest,  has  been  appointed 
director  of  the  station  at  Kassa,  and  that  F.  C.  Dorre  has  retired  as  director 
of  the  Agricultural  Academy,  Tetschen-Liebwerd,  Austria. 

Prof.  Karl  Fruwirth,  of  the  Agricultural  High  School  at  Hoheuheim,  has 
been  appointed  honorary  lecturer  in  agriculture  and  forestry  at  the  Royal  Im- 
perial Technical  High  School  at  Vienna. 

La  Tribune  Horticole  announces  that  Alphonse  Dachy  has  been  appointed 
director  of  the  School  of  Arboriculture  at  Toui-nai.  Belgium. 

An  International  Congress  of  Refrigerating  Industries  will  be  held  in  Paris, 
in  July,  1908,  for  the  pux-pose  of  bringing  together  experts  and  representatives 
of  the  various  industries  and  enteritrises  in  which  refrigeration  is  used  to  pre- 
serve food  materials  for  transportation. 

The  Ceylon  Agricultural  Society  reports  that  a  new  experimental  garden  is 
being  started  at  Bandaragama  under  the  auspices  of  the  Rayigam  Korale 
branth  of  the  society. 

Cornell  Countryman  for  January,  1908,  gives  a  brief  description  of  the  instruc- 
tion in  agriculture  at  the  Waterford  (Pa.)  High  School. 

The  December  number  of  Agricultor  Me.iieano  gives  an  account  of  the  work 
of  the  Agricultural  School  at  Ciudad  Juarez,  Chihuahua,  Mexico,  for  1907. 
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The  larjo^e  and  increasing  number  of  changes  in  the  personnel  of  the 
experiment  stations  has  been  a  frequent  matter  of  comment.  These 
changes  are  recognized  as  a  serious  detriment  to  the  work  in  a  variety 
of  ways,  and  have  been  generally  deprecated.  But  they  continue  to 
go  on  and  have  l)ecome  in  a  sense  a  feature  of  our  American  system. 
They  are  evidently  more  prevalent  here  than  in  other  countries,  due 
in  part,  doubtless,  to  the  rapid  development  and  extension  of  investi- 
gation, and  to  the  openings  in  commercial  lines  for  agricultural  ex- 
perts. They  are  in  harmony  with  a  national  cliaracteristic  often 
ascribed  to  the  American  people,  and  may  perhaps  be  accounted  for 
in  part  by  that  trait. 

At  all  events,  the  shifting  of  men  from  place  to  place  is  a  product 
of  our  conditions  and  indicates  a  situation  which  is  becoming  more 
serious  each  3'ear.  While  it  is  recognized  that  there  have  been  ex- 
tenuating circumstances  during  the  past  year  and  a  half,  it  is  a 
serious  question  whether  these  unstable  conditions  are  not  attribu- 
table to  some  extent  to  the  general  policy  and  spirit  which  have  per- 
vaded our  stations.  This  seems  a  fair  question  in  view  of  the  failure 
to  secure  greater  permanency  with  the  passing  of  years,  despite  the 
elimination  of  factors  which  were  formerly  adverse  to  it. 

The  past  year,  with  the  search  and  competition  for  men  incident 
to  the  inauguration  of  Adams  fund  work,  was  naturally — or  at  least 
under  our  conditions  expectedly — a  season  of  unusual  change.  The 
extent  to  which  it  has  taken  place  is  shown  by  an  analysis  of  the 
organization  lists  of  the  stations,  just  issued,  and  comparison  with 
the  lists  of  a  year  ago.  Of  the  men  put  down  in  the  organization 
lists  for  1907,  no  less  than  168  are  found  to  have  changed  their  po- 
sitions during  the  year.  A  few  have  gone  out  of  the  Avork  entirely, 
but  most  of  the  number  have  moved  on  to  other  institutions.  The 
enumeration  takes  account  only  of  the  scientific  staff  proper,  omitting 
clerks  or  officers  of  the  boards  of  control,  and  does  not  apply  to  the 
quite  large  number  of  new  officers  who  have  been  added,  to  man  new 
departments  or  extend  those  already  existing.  In  other  words,  168 
men  who  were  in  the  station  work  at  the  beginning  of  1907  changed 
their  positions  or  went  out  of  tlie  work  during  the  year.    This  change 
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affected  all  of  the  stations  except  three — Nevada,  Tennessee,  and 
Vermont.  The  number  in  the  case  of  different  stations  ranged  from 
one  to  eight  persons;  at  fully  a  dozen  stations  there  were  five  or  more 
positions  vacated. 

Many  of  these  changes  were  naturally  of  men  in  the  assistant  grade 
or  occupying  relatively  subordinate  positions.  Such  positions  are 
usually  regarded  as  more  or  less  temporary,  and  changes  in  them  are 
to  be  expected.  But  it  is  noteworthy  that  of  the  total  number  affected 
sixty-four  were  heads  of  important  departments  engaged  in  inde- 
pendent lines  of  work.  If  to  this  is  added  the  fact  that  during  the 
fiscal  year  1906-7  there  were  changes  in  the  directors  of  fourteen  sta- 
tions, it  will  be  seen  how  serious  the  interruption  necessarily  was  to 
the  work  and  the  permanent  policy  of  the  stations. 

In  one  station  the  director,  horticulturist,  entomologist,  agronomist, 
and  dairyman  all  changed  during  the  year;  at  another  the  director, 
agronomist,  and  animal  husbandman;  at  another  the  director,  agron- 
omist, mycologist,  and  assistants  in  charge  of  animal  husbandry  and 
of  plat  experiments;  at  another  the  director,  agronomist,  dairyman, 
poultry  expert,  and  three  assistants;  and  at  still  another  the  director, 
animal  husbandman,  entomologist,  cotton  specialist,  and  three  as- 
sistants. In  several  instances  nearly  the  entire  staff  was  wiped  out 
by  this  drain  from  other  institutions,  and  had  to  be  renewed.  One  sta- 
tion lost  its  chemist  (and  assistant),  bacteriologist,  horticiTlturist,  and 
agronomist;  another  lost  its  chemist,  botanist  (and  assistant),  animal 
husbandman,  and  several  experienced  assistants;  and  another  its 
botanist,  entomologist,  veterinarian,  dairyman,  and  two  assistant 
chemists.  The  chemist,  plant  pathologist,  horticulturist,  and  several 
experienced  assistants  of  one  station  all  changed  during  the  year;  the 
horticulturist,  bacteriologist,  and  three  assistants  of  another,  and  the 
animal  husbandman,  horticulturist  (and  assistant),  animal  breeding 
specialist,  and  several  other  assistants  at  another. 

Thirty-four  of  the  stations  lost  at  least  one  head  of  an  important 
department  who  was  in  charge  of  independent  work. 

These  are  rather  startling  facts.  ISIore  than  a  quarter  of  the  sta- 
tions have  had  a  change  of  management  in  the  form  of  a  new  di- 
rector: two-thirds  of  them  have  had  changes  in  the  heads  of  one  or 
more  important  departments;  and  in  at  least  a  dozen  cases  more  than 
half  the  working  force  above  the  assistant  grade  has  moved  on  to  new 
positions. 

It  requires  little  imagination  and  no  very  intimate  knowledge  of 
station  work  to  realize  the  serious  interruption  and  detriment  which 
this  is  bound  to  cause.  In  many  cases  important  lines  of  work  have 
been  started  at  considerable  expense,  which  it  was  planned  to  continue 
over  a  term  of  years  before  definite  results  could  be  expected.  "With 
the  change  this  work  is  often,  and  as  a  matter  of  fact  usually,  dropped. 
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The  now  man  when  he  is  found  prefers  another  line  of  experimenta- 
tion, and  little  can  be  expected  if  he  is  forced  to  continue  an  old  line 
against  his  Avill.  The  man  who  ()ri<jinated  the  plan  seldom  starts  it 
anew  at  his  next  location,  for  however  good  his  intentions  may  be, 
he  finds  himself  surrounded  by  a  new  environment  which  presents 
new  problems  and  interests. 

This  is  seen  every  year  in  going  about  among  the  stations.  Lack  of 
continuit}'^  is  one  of  the  greatest  weaknesses  of  the  American  stations. 
It  has  cost  thousands  of  dollars,  from  which  there  has  been  little  or 
nothing  of  real  final  value.  The  failure  to  carefully  plan  and  to  fol- 
low out  definite  undertakings  has  probably  done  more  to  impair  the 
efficiency  of  our  stations  than  any  other  thing.  In  large  measure  it 
is  a  product  of  unsettled  conditions,  in  which  the  personal  factor  is 
especially  prominent.  The  qualities  which  make  for  continuity  and 
persistency  of  effort  are  very  essential  traits  in  the  station  worker. 
These  important  elements  in  a  station's  work  are  inseparably  bound 
up  with  permanency  of  the  personnel. 

The  lack  of  continuity  is  even  more  serious  when  it  comes  to  the 
class  of  investigations  which  the  stations  have  been  outlining  and 
inaugurating  the  past  year.  In  these  the  human  element  is  especially 
prominent.  Frequent  changes  are  fatal  to  anything  worthy  to  be 
called  research.  The  man  who  has  conceived  an  investigation  is 
peculiarly  a  part  of  it  and  is  well-nigh  essential  to  its  conduct.  There 
are  usually  difficulties  in  his  transplanting  his  projects  when  he 
makes  a  change  of  base.  Thus  far  the  losing  of  the  leader  has  nearly 
always  meant  the  abandoning  of  the  project.  As  time  goes  on  this  is 
bound  to  be  a  serious  handicap  to  our  investigation  unless  some  means 
is  found  for  securing  greater  permanency  in  the  human  equipment. 

It  is  difficult  to  determine  how  much  of  this  change  of  location  is 
legitimate  and  within  the  bounds  which  must  reasonably  be  expected. 
Considering  the  tendencies  of  men,  their  tastes,  and  their  natural  de- 
sire to  improve  theii-  conditions,  a  certain  amount  of  shifting  seems 
inevitable  until  they  find  their  place  and  their  work.  But  there  have 
been  other  factors  which  have  materially  aggravated  the  situation. 

Formerly  the  most  frequent  cause  of  change  was  instability  of 
the  positions  and  the  practice  of  annual  election  of  the  station  staif. 
Til  is  lack  of  permanency  in  the  positions  was  a  serious  hindrance  to 
the  efficiency  of  the  men  as  Avell  as  to  the  continuity  of  their  work. 
It  destroj'ed  their  peace  of  mind  and  made  them  uneasy  to  get  into 
more  settled  surroundings,  Xoav,  happily,  there  is  little  cause  for 
complaint  on  that  score.  Cases  are  very  rare  in  which  efficient  and 
capable  men  are  dropped  from  the  station  rolls  without  cause,  and 
security'  may  be  said  to  be  as  great  as  in  the  better  type  of  educa- 
tional   institutions. 
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The  condition  in  this  regard  is  now  reversed,  and  men  have  become 
less  permanent  than  their  positions.  It  has  sometimes  been  claimed 
that  the  ethical  rights  of  the  institution  are  now  less  carefully 
guarded  than  those  of  the  men  occupying  positions  in  them.  There 
hax'e  been  resignations  at  critical  stages  in  the  station  worlv  or  at 
inconvenient  times  of  the  year,  at  such  short  notice  as  to  embarrass 
the  station  and  interrupt  its  work.  There  is  a  nice  ethical  question 
involved  here,  as  there  is  also  in  the  practice  of  stations  in  drawing 
men  from  one  institution  to  another  without  considering  the  inter- 
ests of  the  institution  alTected. 

Another  drain  upon  tlie  ranks  of  station  men  in  the  past  has  grown 
out  of  the  rapid  development  of  the  National  Department  of  Agri- 
culture, and  the  building  up  of  a  large  force  of  workers  at  Wash- 
ington. AVith  respect  to  the  past  year  it  is  found  that  only  seven 
heads  of  departments  in  the  stations  joined  the  forces  of  this  De- 
partment, whereas  three  Department  men  went  to  fill  important 
vacancies  in  the  stations.  Evidently,  therefore,  but  little  of  the 
change  of  the  past  j^ear  can  b^  attributed  to  that  source. 

The  inequality  of  conditions  at  dili'erent  institutions,  and  the 
differences  in  respect  to  those  (jualities  which  contribute  to  the  de- 
sirability of  positions,  is  without  doubt  the  greatest  cause  of  change. 
There  are  differences  in  standards  and  in  general  policy, jind  in  tlie 
attitude  toward  the  station  work  and  the  men,  which  count  for  much. 
These  things,  with  the  general  atmosphere  and  spirit  of  the  insti- 
tution, largel}^  'determine  the  desirability  of  positions  and  the  kind 
of  service  which  can  be  expected  of  the  men. 

It  is  natural  that  scientific  workers  should  seek  congenial  and  in- 
spiring surroundings,  and  positions  which  carry  witli  them  oppor- 
tunity. The  ambitious  man  will  usually  be  open  to  a  change  of 
location  until  such  conditions  are  found.  The  weight  of  the  latter 
consideration — opportunity — is  often  underestimated  by  boards 
made  up  of  practical  men.  AVith  respect  to  it  the  greatest  diversity 
is  still  found,  despite  the  general  improvement  which  has  taken 
place. 

Men  at  certain  institutions  teach  from  eighteen  to  twenty-five 
hours  a  week,  attend  to  correspondence  on  i^ractical  questions,  write 
extension  bulletins,  and  do  what  station  work  they  can  in  the  scat- 
tered time  that  is  left.  They  find  little  realization  of  the  fact  that 
investigation  is  an  engrossing  and  time-consuming  pursuit,  not  to 
be  carried  on  in  the  leavings  of  time  Avhen  the  day's  task  of  instruc- 
tion is  finished.  At  another  class  of  institutions  the  time  of  the 
workers  is  conserved;  their  teaching  duties  are  arranged  so  as  to 
present  the  least  possible  interruption  to  their  work,  and  they  are 
encouraged  to  make  the  most  of  themselves.  Their  duties  are  made 
congenial  as  far  as  circumstances  permit,  and  they  are  made  to  feel 
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•that  in  their  efforts  the}'  have  the  thorouoh  support  and  cooperation 
of  the  station  authorities. 

How  different  is  their  position  from  that  of  the  man  who  must 
drop  all  else  and  go  out  for  a  farmers"  institute  campaign  of  indefi- 
nite duration,  regardless  of  hi-s  tastes  or  conveniences,  or  take  on 
the  teaching  of  a  short  or  summer  course  in  addition  to  his  other 
duties,  leaving  his  work  to  take  care  of  itself.  Equipment  and 
facilities  for  work  differ  greatly,  as  does  also  the  attitude  toward 
the  purchase  of  needed  supplies  and  apparatus  and  the  meeting  of 
other  requirements.  In  some  instances  the  question  seems  to  be  not 
as  to  what  are  the  legitimate  needs  of  efficient  work  but  how  little 
the  man  can  get  along  with. 

There  is  no  question  that  the  atmosphere  and  spirit  surrounding 
different  institutions  varies  greatly.  Positions  at  certain  institu- 
tions carry  with  them  a  standing  among  men;  there  is  an  esprit  de 
corps  which  binds  the  men  together  and  to  the  institution,  and  de- 
velops a  scientific  spirit.  There  is  mutual  pride  in  the  institution,  an 
appreciation  of  the  success  of  individuals,  and  a  satisfaction  and  con- 
tentment which  make  for  permanency. '  Such  an  atmosphere  is  more 
likely  to  be  found  around  older  institutions,  but  is  not  confined  to 
them.  Its  development  is  worthy  of  considerable  effort  on  the  part 
of  those  in  charge.  A  great  deal  can  be  done  by  the  trustees,  the 
head  of  the  institution,  and  the  individual  members  of  the  staff 
to  develop  this  atmosphere,  to  dignify  the  positions,  and  to  sur- 
round the  institution  with  a  spirit  of  research. 

Such  conditions  make  the  monetary  consideration  less  dominant 
if  none  the  less  desirable.  The  latter  is  not  without  influence,  but 
to  a  large  body  of  men  who  have  passed  the  assistant  grade  it  is  not 
alone  the  determining  factor.  Already  a  considerable  body  of  sta- 
tion men  has  developed  who  are  actuated  by  high  ideals,  and  to 
whom  opportunity  and  congenial  atmosphere  appeal  even  more 
stronglj'  than  salary.  These  men  do  not  look  for  large  monetary 
rewards  in  the  pursuit  of  science,  but  the}'^  have  demands  upon  them 
which  grow  out  of  their  position  and  the  tastes  of  culture  and  re- 
finement, and  they  can  look  only  to  their  salary  to  meet  future  as 
well  as  present  needs. 

Most  ambitious  and  zealous  workers  are  not  indifferent  to  appre- 
ciation. The  call  to  another  institution  is  a  recognition  of  ability, 
and  as  such  is  an  honor  to  the  man  as  it  is  also  to  the  institution 
which  has  selected  him  and  given  him  opportunity  to  develop  as  in 
him  lies.  But  it  is  too  often  looked  to  as  the  only  means  of  securing 
recognition  of  a  man's  position  and  usefulness.  The  salaries  in  some 
stations  are  far  too  low,  and  have  not  ke])t  pace  with  the  increased 
expense  of  living  or  the  general  tendency  toward  more  adequate 
remuneration.    A  long  period  of  satisfactory  service  should  in  itself 
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bring  with  it  advancement,  without  the  lever  of  an  offer  from 
another  institution.  The  attitude  of  the  institution  to  the  man 
should  leave  no  doubt  that  he  and  his  work  are  as  highly  appreciated 
at  home  as  by  any  other  institution. 

There  is  a  certain  amount  of  change  of  position  which  is  under- 
taken too  hastily,  and  is  of  doubtful  advantage  to  the  man  himself. 
No  man  can  be  blamed  for  seeking  a  larger  position,  or  one  offering 
greater  opportunity  or  more  congenial  surroundings.  But  it  is  well 
to  be  sure  that  these  seeming  advantages  actualW  exist,  and  are  not 
due  to  a  too  roseate  view  due  to  imperfect  knowledge  of  the  new 
conditions.  It  is  not  very  unusual  to  hear  a  man  say  in  commenting 
upon  his  change  of  position,  that  he  probably  made  a  mistake,  for 
the  advantages  which  seemed  to  be  offered  by  the  new  location  were 
offset  by  conditions  affecting  his  work — not  always  ascribable  to  the 
institution  itself — which  he  had  not  fully  realized.  The  advantages 
which  already  exist  and  the  inevitable  lost  motion  from  a  change 
of  location  are  not  always  fully  taken  into  account.  There  is  almost 
certain  to  be  a  temporary  disadvantage  in  a  change,  and  at  best  the 
experiment  usually  has  an  element  of  uncertainty. 

In  other  cases  the  casual  observer  is  frequently  led  to  wonder  what 
induced  the  man  to  make  the  change  of  position.  There  has  been  no 
evident  benefit,  unless  it  be  a  small  apparent  increase  in  swlary  which 
may  mean  no  real  increase  under  the  new  conditions,  while  to  out- 
ward appearances  there  has  been  a  sacrificing  of  present  opportunity 
and  future  prospect.  The  habit  of  change  and  the  search  for  ideal 
conditions  are  disconcerting,  and  have  stood  in  the  way  of  some  men's 
ultimate  success. 

A  rough  census  of  the  heads  of  departments  who  changed  their 
positions  during  the  past  year  shows  that  twenty-nine  accepted  po- 
sitions apparently  better  in  point  of  salary  or  more  congenial  as  to 
■yvork  and  surroundings,  while  sixteen  either  made  no  apparent  im- 
provement or  only  a  slight  monetary  one,  the  change  being  to  out- 
ward appearances  one  of  doubtful  judgment  as  far  as  the  future  of 
the  men  is  concerned.  Nineteen  went  out  of  station  work,  some  to 
confine  themselves  to  teaching  and  others  into  commercial  lines 
where  the  financial  reward  usually  promised  larger. 

The  evident  conclusion  from  these  figures  is  that  much  the  larger 
proportion  of  changes  seem  to  have  been  advantageous  to  the  men 
making  them,  either  in  point  of  position,  congenial  surroundings,  or 
commercial  considerations.  They  indicate,  however,  that  fully  one- 
fourth  of  the  changes  were  of  negative  advantage  from  the  present 
indications,  and  in  several  cases  likely  to  prove  a  disadvantage  as 
time  goes  on. 

From  the  standpoint  of  the  stations  Avho  lost  men  by  the  cliange, 
it  seems  clear  that  in  over  two-thirds  of  the  cases,  at  a  moderate  esti- 
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mate,  the  ^oin<!;  of  the  men  w'as  a  distinct  detriment,  to  have  been 
avoided  if  possible.  The  men  referred  to  were  heads  of  departments, 
who  were  furnishing  the  brains  and  the  genius  for  the  station's  Avork. 
Just  such  men  were  needed  as  were  allowed  to  go,  and  there  were  no 
apparent  circumstances  which  seemed  to  call  for  a  change.  It  has 
required  much  search  to  fill  the  places  vacated,  and  not  infrequently 
weaker  or  less  developed  men  have  had  to  be  taken  up  with.  In  the 
end  a  higher  salary  has  often  had  to  be  offered  and  other  concessions 
made. 

There  seems  little  doubt  that  under  the  circumstances  good  policy 
and  the  general  welfare  of  the  stations  would  dictate  ,  that  these 
changes  should  have  been  guarded  against  or  avoided.  The  (piestion 
naturally  arises.  Could  they  have  been?  This  is,  of  course,  difficult 
to  determine  absolutely;  but  from  a  detailed  consideration  of  indi- 
vidual cases  and  a  fairly  intimate  knowledge  of  the  conditions  sur- 
rounding different  stations,  it  is  believed  that  a  quite  large  part  of 
these  changes  were  unnecessary  and  could  have  been  prevented.  In 
a  considerable  number  of  cases  they  were  induced  by  a  narrow  view 
on  the  part  of  the  institution — a  false  economy  which  fails  to  recog- 
nize tlie  value  of  a  man  by  meeting  a  slight  increase  in  salary  or  re- 
moving uncongenial  or  burdensome  duties.  By  making  the  positions 
more  attractive  in  point  of  salary  or  opportunity  or  greater  special- 
ization of  work,  a  feeling  of  satisfaction  and  contentment  would  have 
been  promoted  which  would  often  have  minimized  the  apparent  ad- 
vantages of  a  change,  and  a  relationship  of  the  man  to  his  work  might 
have  been  established  that  would  have  caused  him  to  be  slow  to  re- 
linquish it. 

Each  experiment  station  has  obligated  itself  to  conduct  a  certain 
amount  of  investigation  in  agriculture,  and  to  that  extent  at  least  it 
has  just  as  great  need  of  competent  men  as  any  other  in  the  system. 
As  far  as  the  Federal  funds  go  it  has  the  same  amount  of  money  that 
the  others  have,  and  it  is  a  grave  mistake  if  this  has  been  spread  out 
over  more  departments  than  can  be  manned  and  maintained  effi- 
ciently. Changes  will  be  inevitable  as  long  as  the  inequalities  in 
positions  continue  to  be  as  glaring  as  at  present.  Each  station  should 
therefore  spare  no  reasonable  effort  to  eliminate  factors  which  are 
unfavorable  to  permanency  and  to  hold  its  competent  men,  even  a< 
the  expense  of  a  somewhat  larger  salarj'^  and  a  possible  readjustment 
of  duties,  recognizing  that  the  human  element  overshadows  every 
other  consideration  in  experiment  station  work. 

Carl  von  Voit,  one  of  the  most  eminent  physiologists  of  his  time 
and  a  pioneer  in  the  theory  of  nutrition,  has  died  at  the  age  of  7G 
years.  Tlirough  a  long  period  of  activity  he  has  been  recognized  as  a 
leader  and  worker  of  unfailing  energy  and  great  ability,  and  a  man 


608  EXPERIMENT   STATION    RECORD, 

of  judicial  temperament  and  fair-minded  attitude,  more  interested  in 
the  discovery  of  truth  than  in  the  acceptance  of  any  theory. 

Born  at  Aml^ero-,  Bavaria,  in  1831,  Voit's  university  education  in 
medicine,  physiology,  and  chemistry  was  gained  at  the  universities  of 
Munich,  Wiirtzburg,  and  Gottingen,  where  he  came  under  the  influ- 
ence of  Pettenkofer,  "Wohler,  and  other  eminent  teachers.  His  ability 
was.  recognized  from  the  first,  and  he  Avas  made  Bischof's  assistant  at 
the  University  of  Munich  in  185G.  In  18G0  he  was  appointed  pro- 
fessor extraordinarius  in  physiology,  and  in  1863  professor  ordinarius 
and  custodian  of  the  ph3^siological  institute  at  the  University  of 
Munich,  positions  which  he  held  until  his  death.  Many  honors  came 
to  Professor  Voit  in  his  long  life.  He  was  a  privy  councilor  and  a 
member  of  many  learned  societies. 

Nutrition  problems  claimed  Voit's  attention  from  the  first,  and 
some  of  his  most  important  contributions  were  in  that  field.  It  was 
through  his  efforts  that  the  theoiy  was  developed  and  accepted  that 
the  measurement  and  analysis  of  the  body  excretory  products  fur- 
nishes data  for  judging  of  its  metabolic  processes.  His  earlier  work, 
and  much  of  his  later,  had  to  do  with  the  renal  excretion  of  nitrogen 
as  a  measure  of  protein  metabolism.  Of  even  greater  importance  is 
the  measurement  of  carbon,  and  Voit  was  early  associated  wdth  Pet- 
tenkofer in  the  development  of  the  respiration  apparatus  which  bears 
their  names.  With  the  aid  of  this  appliance  he  and  his  associates 
studied  the  respiratory  products  and  greatly  added  to  the  scope  and 
value  of  investigations  upon  metabolism  of  man  and  animals.  As  a 
result  of  these  and  other  investigations  dietary  standards  were  estab- 
lished, which  have  been  of  the  greatest  use  in  the  discussion  of  prob- 
lems pertaining  to  the  proper  nutrition  of  individuals  and  groups. 

Although  he  was  especially  interested  in  problems  of  human  nutri- 
tion, Voit's  work  has  been  very  important  in  connection  with  the 
study  of  the  related  question  of  the  proper  luitrition  of  farm  animals. 
The  methods  which  he  devised  and  perfected  were  applicable  also 
to  this  line  of  research,  and  many  of  his  investigations  had  a  direct 
bearing  upon  these  problems,  as,  for  instance,  studies  of  the  formation 
of  fat  in  the  animal  body,  and  the  substituting  value  of  protein,  fat, 
and  carbohydrates. 

Voit  was  the  inspiration  of  much  of  the  American  work  on  the 
general  subject  of  nutrition.  The  late  Prof.  W.  O.  Atwater  was  a 
pupil  and  apostle  of  Voit,  and  was  instrumental  in  adapting  German 
experimental  methods  to  American  conditions.  With  his  associates, 
he  improved  the  respiration  apparatus  and  greatlj''  increased  its  use- 
fulness by  the  addition  of  devices  for  the  measurement  of  the  income 
and  outgo  of  energy. 

In  association  Avith  Buhl  and  Pettenkofer,  Voit  founded  the  Zeit- 
Hchrift    filr   Biologie.,    and    always    retained    connection    with    this 
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journal,  to  which  ho  was  a  iTequeiit  contributor.  His  published 
writinos  are  numerous  and  cover  a  wide  range  of  topics.  Many  of 
them,  notably  the  reports  of  experiments  made  with  the  respiration 
apparatus,  have  long  been  accepted  as  classics.  In  his  Handbook  of 
Physiology  of  General  ISfetabolism  and  Nutrition,  published  in  Leip- 
sic  in  1<S81,  much  of  his  earlier  work  is  summarized  and  his  theories 
expounded.  It  would  be  ditHcult  to  overestimate  the  influence  of  this 
volume  on  modern  physiological  thought. 

Prof.  Graham  Lusk,  a  pupil  of  Voit,  says  of  him  and  his  work: 
"  Voit  was  honored  as  among  the  highest  in  his  own  land,  but  he 
woidd  have  been  a  great  man  in  any  country.  He  was  one  of  those 
sj)irits  whose  lives  are  the  heritage  of  mankind.  It  only  requires 
knowledge  of  his  work  to  realize  that  his  fame  will  grow  greater  as 
the  years  pass  by." 
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Heat  of  evaporation  of  water,  A.  W.  Smith  (Phus.  Rev.,  25  {1901),  No.  3, 
pp.  lJf5-nO,  figs.  3). — From  experiments  reitorted  iu  full  the  author  deduced 
the  following  formula  for  the  heat  of  evaporation  of  water  at  temperatures  be- 
tween 14  and  40°  C. :  L(in  joules)  =2502.5— 2.43T.  "The  probable  error  of 
values  computed  from  this  formula  is  0.5  joule.  These  results  are  expressed 
in  international  joules;  that  is.  in  terms  of  the  international  ohm  and  1.43400 
volts  for  the  E.M.F.  of  the  Clark  cell  at  15°  C."  For  comparison  the  results 
are  also  expressed  in  mean  calories,  assuming  that  a  mean  calorie  is  equivalent 
to  4.1S87  international  joules,  which  would  make  the  formula  L(in  mean 
calories)  =597.44  —  0.5S0T. 

The  data  reported  show  that  the  same  amount  of  heat  is  required  to  evap- 
orate a  gram  of  water  whether  the  external  pressure  be  great  or  small.  A 
table  is  given  showing  the  heat  of  evaporation  of  water  from  10  to  45°  C. 

In  calorimetric  experiments  with  man  and  animals  the  heat  evaporation  of 
water  at  20°  C.  is  one  of  the  factors  used.  This  is  given  by  fhe  author  as 
2,453.0  international  joules  or  585.84  mean  calories. 

The  quantitative  synthesis  of  arg-entic  nitrate,  and  the  atomic  weights  of 
nitrogen  and  silver,  T.  W.  Richards  and  (i.  S.  Forbes  {Carnegie  Inst.  Washing- 
ton Pub.  69,  pp.  47-65,  figs.  2;  Chem.  News,  96  (1907),  Nos.  2-i98,  pp.  180-183, 
fig.  1;  2^99,  pp.  190-193,  fig.  1). — The  outcome  of  these  investigations  was 
"  that  100  parts  of  pure  silver  produced  157.47!)  parts  of  argentic  nitrate.  If, 
then,  silver  is  taken  as  107.93,  nitrogen  must  be  14.037 ;  or  if  silver  is  taken  as 
107.88,  nitrogen  must  be  14.008,  oxygen  being  16." 

A  revision  of  the  atomic  weight  of  potassium,  T.  W.  Richards,  A.  Staeh- 
LER,  and  E.Mueller  {Carnegie  Inst.  Waslringtun  Pub.  69,  pp.  7--'f-'/ ;  Chem.  News, 
96  {1907),  Nos.  2Ji9J,,  pp.  133-136;  2.'i95,  pp.  1J,5-1J,8 ;  2.'i96,  pp.  156-159;  2.',97,  pp. 
170-172). — The  authors  conclude  from  the  review  of  all  available  data  tbat 
"  there  seems  to  be  little  reason  to  doubt  that  the  outcome  of  the  present  investi- 
gation, 39.114,  really  represents  the  atomic  weight  of  potassium."  See  also  a 
previous  account  (E.  S.  R.,  18,  p.  1107). 

Method  for  rapid  measurement  of  carbon  and  hydrogen  in  organic  sub- 
stances, P.  Breteau  and  H.  Leroux  {.Jour.  Pharm.  et  Cliim.,  6.  scr.,  26  {1907), 
No.  9,  pp.  385-392,  figs.  2). — The  authors  describe  an  apparatus  and  method  of 
procedure  in  which  they  have  sought  to  combine  various  advantages  that  have 
been  gained  through  the  modification,  by  different  investigators,  of  the  classical 
method  of  Liebig  for  the  measurement  of  carbon  and  hydrogen  in  organic 
substances. 

Hydrolysis  of  excelsin,  T.  B.  Osborne  and  S.  H.  Clapp  {Amer.  Jour. 
Physiol.,  19  {1907),  No.  1,  pp.  53-60,  pi.  /).— The  globulin  excelsin  from  the 
Brazil  nut,  according  to  the  authors,  on  hydrolysis  showed  no  striking  feature 
except  the  unusually  large  proportion  of  arginln   (16.02  per  cent)   which  was 
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found.  Full  data  regarding  the  percentage  amount  of  the  hydrolysis  products 
are  reported.     The  total  material  obtained  by  hydrolysis  was  61.09  per  cent. 

Hydrolysis  of  hordein,  T.  B.  Osborne  and  S.  H.  Clapp  (Amcr.  Jour.  Physiol., 
19  (1907),  ^'o.  /,  pp.  117-12 J/). — Hydrolysis  of  hordein  showed,  according  to  the 
authors,  that  this  constituent  of  barley  "  is  characterized  by  marked  differences 
in  the  proportion  of  its  decomposition  products  when  contrasted  with  the  other 
proteins  that  have  been  thus  far  analyzed.  Like  the  other  alcohol-soluble  pro- 
teius,  it  yields  no  lysin,  relatively  little  histidin  [1.2S  per  cent]  and  arginin 
[2.10  per  cent],  and  much  ammonia.  The  very  large  proportion  of  glutaniinic 
acid  [30.35  per  cent]  is  practically  the  same  as  that  obtained  from  gliadiu. 
The  most  marked  feature,  however,  is  presented  by  the  very  large  proportion 
of  proliu  [13.73  per  cent],  which  greatly  exceeds  that  yet  obtained  from  any 
other  protein,  being  practically  twice  as  much  as  the  relatively  large  quantity 
yielded  by  gliadin."  The  total  material  obtained  by  hydrolysis  was  71.32  per 
cent. 

Hydrolysis  of  leg'umin  from  the  pea,  T.  I'.  Osborne  and  S.  H.  Clapp  (Jour. 
Biol.  Clirni..  3  (1907).  \o.  3,  pp.  .219-225). — When  the  legumin  of  the  pea  was 
hydrolyzed  with  hydrochloric  acid  the  percentage  amounts  of  the  constituents 
obtained  were  as  follows :  Glycocoll  0.38,  alanin  2.08,  leucin  8.0,  prolin  3.22, 
phenylalanin  3.75,  aspartic  acid  5.3,  glutaminic  acid  13.8,  serin  0.53,  tyrosin  1.55, 
arginin  10.12.  lysin, 4.29,  histidin  2.42,  and  ammonia  1.99,  making  a  total  of 
57.43  per  cent.  XnUn  was  not  isolated,  cystin  was  not  determined,  and  trypto- 
phan  was  present. 

The  proteins  of  the  pea,  T.  I>.  Osborne  and  I.  F.  Harris  (Jour.  Biol.  Cheiii.. 
3  (1907),  A'o.  3,  pp.  213-217). — A  method  which  is  given  for  the  separation  of 
the  proteins  of  the  pea,  namely,  legumin,  a  icilin,  and  legumelin,  depends  upon 
fractional  precipitation  with  ammonium  sulphate  after  extracting  pea  meal 
with  10  per  cent  sodium  chlorid  solution.  The  proteins  obtained  agree  closely 
in  composition  and  behavior  with  products  previously  separated  by  other 
methods. 

Meat  analysis  under  the  German  law  of  May  30,  1902,  E.  Salkowski 
(Arch,  rinj.siol.  [Pfiiigcr],  JJ8  (1907),  JSo.  5-7,  pp.  322-326).— A  controversial 
article  on  methods  for  the  detection  of  horseflesh. 

The  identification  of  protein  by  biolog'ical  niethods  in  sausag'e  inspection, 
a.  Popp  (Zt.sriir.  liitcrsiicli.  Xalir.  u.  dciiiis.siiitl.,  l.'i  (1907),  Xo.  1-2,  pp.  33- 
S5). — In  this  paper,  presented  before  the  meeting  of  the  (Jerman  food  chemists 
in  May,  1907,  the  author  discusses  his  method  of  applying  a  biological  test,  with 
special  reference  to  the  detection  of  horse  meat  in  sausage. 

The  growth  of  the  chemistry  of  culinary  fats,  W.  Arnold  (Ztschr.  Untcr- 
Huch.  Xuhr.  ii.  dciiii-ssnitl.,  1 't  (1907),  Xo.  1-2,  pp.  1)7-198). — A  sununary  and 
critical  discussion  of  the  progress  which  has  been  made  in  the  examination  of 
culinary  fats,  presented  before  the  May  meeting  of  (Jerman  food  chemists. 

The  tristearin  content  of  beef  and  of  mutton  tallow,  A.  Bomer  (Ztfivhr. 
Untcrsuch.  Xahr.  u.  (Jruu.s.suttl.,  1.)  (1907),  Xo.  1-2,  pp.  90-117,  fig.  7).— Analy- 
tical methods  and  other  related  questions  are  discussed  in  this  report,  which 
was  presented  befoi'e  the  May  meeting  of  German  food  chemists. 

According  to  the  author,  the  so-called  double  melting  point  of  the  glycerids  is 
due  to  the  presence  of  two  physical  isomeric  modifications,  one  labile  and  the 
other  stable.  The  (piantity  of  tristearin  in  beef  and  mutton  tallow,  the  author 
states,  is  not  so  great  as  previous  investigators  have  reported,  the  amount  fomid 
being  1.5  i)er  cent  in  beef  tallow  and  3  per  cent  in  mutton  tallow.  A  sample  of 
conunen-iMl  jiressed  beef  tallow  contained  4  to  5  per  cent. 

Investigations  on  foreig'n  fats  in  lard,  A.  Leys  (Join:  I'liann.  <t  Chiiii..  G. 
firr.,   26    (1907),   Xo.   7,   p}i.   289-300). — Determinations   of   melting   point,    iodia 
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number,  aud  other  physical  constants  are  reported  and  discussed  with  a  view 
to  the  detection  of  adulteration  in  lard. 

Note  on  the  determination  of  crude  fiber,  J.  P.  Street  and  W.  P.  Allen 
(iVew  Jersey  titUH.  Rpt,  1006,  pp.  65-67). — The  authors  report  analytical  data, 
particularly  concerning  the  amount  of  pentosans,  ash,  and  nitrogen  found  in 
the  residue  from  acid  and  alkali  treatment  by  the  official  method  for  determin- 
ing crude  fiber  in  feeding  stuffs,  using  mixed  feed,  alfalfa  meal,  cotton-seed 
meal,  distillers'  grains,  and  gluten  feed.  The  variations  obtained  are  considered 
too  wide  for  a  reliable  quantitative  method,  and  when  it  is  taken  into  account 
further  that  the  residues,  particularly  in  the  case  of  alfalfa  meal,  are  contami- 
nated with  lignin  compounds,  the  necessity  for  further  work  oh  the  method  of 
determining  crude  fil)er  is  emiihasized. 

Buckwheat  products.  Proposed  standards  of  composition,  J.  P.  Street 
{New  Jersey  i<t(ts.  Rpt.  1906,  pp.  67-70). — On  the  basis  of  data  gathered  from 
buckwheat  millers  and  other  sources,  the  author  classifies  buckwheat  products 
and  proposes  standards  for  them.  The  milling  products,  according  to  his  classi- 
fication, consist  of  the  following : 

"  The  flour,  including  the  starch  with  as  little  as  possible  of  the  other  layers. 

"  The  middlings  and  bran,  including  varying  proportions  of  the  seed  coat,  the 
aleurone  layer  and  more  or  less  starch. 

"  The  hulls,  comprising  the  outer  epidermis,  the  woody  layer,  the  less- 
hardened  adjacent  layer  and  the  inner  epidermis. 

"  The  feed,  comprising  the  hulls  and  bran,  with  more  or  less  of  the  outer  hull 
removed." 

The  carbohydrates  of  sugar-beet  pulp,  J.  P.  Street  (New  Jersey  Stas.  Rpt. 
1906,  pp.  S9-6.J). — A  thorough  analytical  study  of  dried  beet  pulfi  was  under- 
taken to  ascertain  whether  there  is  a  relation  between  its  composition  and  the 
results  of  feeding  experiments  previously  reported  (E.  S.  R.,  17,  p.  394)  in 
which  a  somewhat  higher  yield  of  milk  and  butter  was  obtained  with  a  ration 
containing  unsweetened  pulp  than  with  one  containing  hominy  meal,  although 
the  carbohydrates,  conunonly  regarded  as  easily  assimilated,  had  been  largely 
removed  from  the  beet  pulp  during  manufacture.  The  results  at  present  ob- 
tained are  regarded  as  preliminary.  The  pulp  was  found  to  have  the  following 
percentage  composition :  Water,  9.86 ;  fats,  waxes,  resins,  and  colors,  1.89 ; 
organic  acids,  5.23 ;  tannin,  0.12 ;  reducing  sugar,  as  d-glucose,  1.21 ;  invert 
sugars,  as  sucrose,  7.10 ;  pectin,  2.17 ;  parapectin,  0.90 ;  hemicelluloses,  16.1(5 ; 
araban,  19.01;  lignin  acids,  6.99;  lignin,  6.21;  galactan,  8.30;  cellulose,  11.32; 
protein,  6.94 ;  ash,  4.08 ;  with  0.73  per  cent  undetermined.  Six  different  modi- 
fications of  araban  and  at  least  3  of  galactan  were  identified. 
I  "  The  results  obtained  in  this  investigation  raise  doubts  as  to  the  advisability 
of  attempting  a  quantitative  determination  of  the  various  complex  carbohy- 
drates as  individual  compounds.  For  instance,  in  the  beet  pulp  we  have  ap- 
parently six  different  modifications  of  araban  and  at  least  three  of  galactan. 
A  determination  of  total  araban  or  total  galactan,  in  this  material  at  least, 
would  possess  but  relatively  little  significance.  Furthermore,  owing  to  the 
complexity  of  many  of  the  carbohydrates  it  is  by  no  means  certain  that  a  method 
applicable  to  -one  class  of  materials  woiild  be  equally  useful  with  others.  It 
would  seem,  therefore,  that  with  our  present  knowledge  the  more  rational  pro- 
cedure is  to  separate  the  carbohydrates  into  groups,  these  groups  to  be  based 
on  their  reactions  with  various  solvents  rather  than  on  their  chemical  foi'- 
niulas." 

The  latest  investigations  on  the  subject  of  starch  {Pure  Prodnets,  3  {1907), 
No.  7,  /*/).  30'i-30f^). — A  sunnnary  and  discussion  of  recent  theories  on  the 
chemical  structure  of  starch. 


AGRICULTURAL    CHEMISTRY.  filS 

Rapid  estimation  of  water  in  sugar-house  products,  such  as  sirups,  masse- 
cuites,  etc.,  H.  .AL\i.n  (Iiitvnuit.  SiKjar  Juitr.,  i)  {lUOl),  No.  106,  pp.  .'/<S/--'/.S7 ). — 
The  usual  methods  of  estimatuif;  water  in  sirups  by  dryiuij;  in  sand,  etc.,  are 
as  the  author  points  out,  slow  and  unsatisfactory,  especiallj-  if  invert  sufrar 
is  present.  He  states  that  he  has  oi>tained  veiy  satisfactory  results  by  tbe 
use  of  the  Abbe  refractometer  in  deteruiininj;  the  amount  of  water  in  sirups, 
etc.,  and  describes  tlie  method. 

Estimation  of  sugar  in  dried  beet  chips,  J.  G.  Slobinski  (Ztschr.  Vrr. 
Drut.  Ziickcrindiis..  1907,  Xo.  620,  II.  pp.  869-89.3,  fig.  i).— A  study  of  methods. 

The  characteristics  of  wine  extract  as  a  means  of  judging  wine,  O.  Kruo 
(Ztschr.  Uiiteisiich.  Nahr.  u.  Gcnussmtl.,  II,  (1901),  No.  1-2,  pp.  111-120).— 
In  the  author's  opinion,  the  physical  character  of  the  wine  extract  is  of  value 
in  .iudtring  th«>  quality  of  wine.  His  report  was  pi'eseuted  before  the  "meetins 
of  the  (Jerman  food  chemists  in  May,  1907. 

Vinegar  and  vinegar  essence,  T.  W,  Fbesenius  {Ztschr.  Untersurh.  Nahr. 
u.  Geiiussintl.,  IJf  {1901),  No.  1-2,  pp.  199-203). — In  a  paper  presentetl  before 
the  May  meeting  of  the  German  food  chemists,  the  author  reports  data  on 
the  determination  of  hydrogen  sulphid  and  aldehyde  as  a  means  of  judging  of 
the  quality  of  vinegar  and  vinegar  extract. 

Formic  acid  as  a  preservative,  B.  H.  Smith  {Jour.  Amcr.  Chem.  8oc.,  29 
(1901),  No.  8,  pp.  1236-121/1). — According  to  experiments  on  the  effect  of  formic 
acid  as  a  preservative,  this  material  ranks  lower  than  benzoic  or  salicylic  acid 
as  an  antiseptic  agent. 

"  One-tenth  of  a  per  cent  of  the  sodium  salt  of  benzoic  acid  is  usually  re- 
garded as  satisfactory  in  preventing  fermentation  in  [canned  1  goods  packed 
commercially,  and  to  produce  similar  results  using  formic  acid  it  would  prob- 
ably be  necessary  to  use  from  0.3  to  0.5  of  a  per  cent." 

Qualitative  tests  for  formic  acid  are  discussed  and  a  modification  of  the 
ferric  chlorid  method  suggested. 

Contribution  to  the  determination  of  potash  by  the  perchlorate  method 
in  fertilizers,  soils,  manure,  crops,  etc.,  V.  Schenke  and  P.  Kruoer  (Landw. 
\  <i\s.  Stat.,  61  {1901),  No.  3-Jf,  pp.  l.',5-156;  abs.  in  Chem.  ZrnthJ.,  1901,  II, 
No.  21,  p.  1159;  Chem.  Ztg.,  31  {1901),  No.  93,  Repert.  No.  85,  pp.  511,  518; 
Jour.  Chem.  .Sfoc.  [London],  92  {1901),  No.  5.^1,  II,  p.  9i0 ) .—Comparisons  of  the 
perchlorate  method  as  described  by  the  Hildesheim  experiment  station,  with  the 
modified  Finkener  platinic  chlorid  method,  are  reported,  and  some  modifica- 
tions of  the  perchlorate  method  are  suggested.  The  perchlorate  method  was 
found  to  give  very  satisfactory  results  if  care  was  taken  to  remove  phosphoric 
and  suli)huric  acids,  ammonium  salts,  and  free  hydrochloric  acid,  and  to  pre- 
vent a  large  excess  of  barium  chlorid. 

The  detection  of  peat  in  commercial  fertilizers,  J.  P.  Street  {New  Jersey 
Stas.  Rpt.  1906,  pp.  3.',-36). — In  view  of  the  fact  that  "recently  several  manu- 
facturing plants  have  been  established  for  the  drying  and  pulverizing  of  peat, 
and  it  is  claimed  that  it  is  the  intention  to  use  it  as  a  drier  in  mixed  fertilizers, 
and  a  diluent  of  dried  blood,"  examinations  were  made  of  peat  and  of  fertilizer 
mixtures  containing  peat  for  the  purpose  of  finding  a  reliable  means  of  de- 
tecting this  material  in  nii.xed  fertilizers. 

Analyses  of  7  sanii)les  of  peat  differing  widely  in  nature  and  mechanical  con- 
dition showed  nitrogen  varying  from  0.1>1  to  2.08  per  cent  and  pentosans  from 
1.57  to  8.74  per  cent.  Examinations  of  fertilizer  mixtures  containing  varying 
amounts  of  peat  showed  that  "a  pentosan  determination  will  indicate  as  small 
an  addition  as  10  per  cent  of  peat.  If  cotton-seed  meal  or  castor  pomace  were 
used  to  compound  the  fertilizer,  the  test  for  pentosans  would  not  establish 
with* any  certainly  the  use  of  peat,  for  these  materials  both  contain  pentosans. 
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However,  these  materials  are  used  but  little  in  the  Northern  States  (excepting 
castor  pomace  in  tobacco  fertilizers),  and  it  is  believed  that  this  simple  test 
will  in  the  great  majority  of  mixed  fertilizers  indicate  whether  or  not  peat 
has  been  usetl ;  it  will  likewise  serve  for  the  detection  of  peat  in  dried  blood." 

Qualitative  and  quantitative  determination  of  nitric  acid  in  water  and 
sewage,  H.  Klut  (Apoth.  Ztg.,  22  {1901),  No.  83,  pp.  898,  899;  c&s.  in  Chem. 
ZenthL,  1907,  II,  Ao.  21,  p.  1758). — This  is  an  abstract  of  a  paper  presented  at 
the  International  Congress  of  Hygiene  and  Demography  at  Berlin  in  1907. 

For  the  qualitative  detection  of  nitric  acid  in  water  and  sewage  the  author 
states  that  brucin  gives  a  sharper  reaction  than  dipheuylamin.  For  the  exam- 
ination of  factory  waste  it  is  not  possible  to  lay  down  hard  and  fast  rules. 

For  the  quantitative  determination  of  nitric  acid  in  water  and  sewage  the 
Schulze-Tiemann  method  is  considered  best,  with  the  Ulsch  method  as  a  second 
choice.  For  approximate  determination  of  nitric  acid  the  colorimetric  method 
of  Noll  may  be  employed.  The  Ulsch  volumetric  method  may  be  used  with  good 
results  in  case  of  sewage  which  does  not  contain  organic  nitrogen  compounds. 

Analysis  of  soils  on  the  basis  of  determination  of  solubility  as  a  basis  for 
judg-ing  soils,  A.  Rindell  {Ahs.  in  Chem.  ZenthL,  1907,  II,  No.  17,  p.  l-'i'/S). — 
The  author  concludes  on  theoretical  grounds  that  determination  of  solubility 
is  the  proper  means  of  ascertaining  the  assimilable  plant  food  in  soils,  and  he 
discusses  the  selection  and  use  of  solvents  for  this  puriiose. 

Determination  of  caustic  lime  by  the  use  of  a  sugar  solution,  J.  Hendrick 
(Analysf,  32  (1907),  Xo.  378,  pp.  320-325;  abs.  in  Jour.  Hoc.  Chem.  Indus.,  20 
(1907),  No.  19,  p.  1067). — In  the  method  proposed  5  gm.  of  powdered  burnt  lime 
is  mixed  with  10  cc.  of  alcohol  and  the  volume  made  to  .500  ce.  with  a  10-per 
cent  solution  of  sugar.  The  flask  containing  this  solution  is  Immediately  placed 
in  a  shaking  machine  making  50  to  GO  revolutions  per  minute  and  shaken  for 
at  least  4  hours.  A  portion  of  the  solution  is  then  filtered  or  decanted  and 
titi'ated  with  standard  hydrochloric  acid,  using  methyl  orange  as  an  indicator. 
The  method  was  found  to  give  as  a  rule  results  about  1  per  cent  lower  than 
those  obtained  by  direct  titration,  and  always  lower  than  those  calculated  from 
a  complete  analysis. 

The  determination  of  carbon  monoxid  in  atmospheric  air,  J.  L.  R.  Morgan 
and  J.  E.  McWhorter  (Jour.  Amcr.  Chem.  Soc.,  29  (1907),  No.  11,  pp.  1589- 
1592;  ahs.  in  Jour.  Soc.  Chem.  Indus.,  26  (1907),  No.  23,  p.  1251).— Various  im- 
provements in  the  installation  of  the  apparatus  used  for  the  determination  of 
carbon  monoxid  by  passing  it  over  heated  iodiu  pentoxid  are  described,  and 
a  modified  method  is  presented,  "  in  which,  after  the  iodin  formed  by  the  reac- 
tion is  removed  by  a  potassium  iodid  solution,  the  carbon  dioxid  is  absorbed  in 
barium  hydroxid  solution  and  determined  by  titration  with  oxalic  acid.  A  check 
on  the  same  sample  can  then  be  ol)tained,  if  desired,  by  titrating  the  iodin  ab- 
sorbed in  the  potassium  iodid  solution  with  N/1000  sodium  thiosulphate." 

International  methods  for  the  analysis  of  fertilizers,  feeding  stuffs,  and 
agricultural  products  (Bui.  Mens.  Off.  Rensci;/.  Agr.  [Paris].  6  (1907).  No.  .'/, 
pp.  Ji57-J,7-'i;  Ann.  Chim.  Anahjt.,  12  (1907),  Nos.  9,  pp.  359-365;  10,  pp.  /,00- 
405;  11,  pp.  Jf35-JiJi2) . — These  are  accounts  of  the  international  conference  of 
representatives  of  France,  Belgium,  The  Netherlands,  and  Luxemburg,  held  at 
Paris,  July  10  and  11,  1906,  and  give  in  detail  the  methods  of  analysis  agreed 
upon  at  the  conference. 

Official  methods  for  the  analysis  of  sugars,  sirups,  and  confectionery 
(Betterare,  17  (1907),  No.  J,36,  pp.  .582-38'/ ) .—French  otticial  methods  for  the 
analysis  of  sugar  and  sugar  products  are  quoted  from  Journal  Offlciel  for 
April  2G,  1907. 
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A  new  distilling'  apparatus  with  air  cooler  for  "nitrogen  determinations, 
J.  Schmidt  (dstcrr.  Chcm.  Ztg.,  10  {1901),  No.  19,  pp.  266,  267,  flys.  2;  Ztschr. 
Angeu:  Chcm.,  20  {1901),  No.  7/7,  pp.  2021,  2028,  figs.  2).— The  constr action  of 
the  apparatus  is  briefly  descril)ed. 

METEOROLOGY— WATER. 

Report  of  the  Chief  of  the  Weather  Bureau,  1905-6  (U.  8.  Dept.  Agr., 
Weather  Bur.  Rpt.  1905-6,  pp.  XX+J/Od). — As  usual,  part  1  of  this  doeuuient 
consists  of  an  administrative  report  reviewing  the  operations  of  the  Weather 
Bureau  during  the  year  and  including  statements  regarding  additions  to 
equipment  and  extension  of  the  work ;  part  2  gives  a  list  of  observing  stations 
and  changes  therein  during  1905,  and  twice-daily  observations  for  29  selected 
stations  during  1905;  part  ?>,  monthly  and  annual  meteorological  summaries  for 
201  stations:  part  4,  monthly  and  annual  means  and  extremes  of  temperature 
and  dates  of  first  and  last  killing  frosts,  3905;  part  5,  monthly  and  annual  pre- 
cipitation, 1905,  and  monthly  and  seasonal  snowfall,  1905-6;  and  part  G,  mis- 
cellaneous meteorological  tables  and  reports. 

Among  the  subjects  to  which  special  attention  is  called  are  the  enlargement 
of  the  field  of  observation  by  cooperation  with  the  weather  services  of  other 
countries  and  especially  by  the  organization  of  a  system  of  observations  from 
vessels  at  sea ;  the  extension  of  the  storm-warning  service  to  include  all  wire- 
less telegraph  stations  of  the  Navy  Department  along  the  coasts  of  the  Atlantic 
and  Pacific  oceans  and  the  Gulf  of  Mexico ;  the  increase  in  the  number  of  mete- 
orological stations  in  the  United  States,  now  including  187  first-order  stations 
employing  518  persons,  and  in  the  distribution  of  forecasts  and  special  warn- 
ings, these  forecasts  and  warnings  being  sent  by  telegraph  to  2,150  persons  in 
the  United  States,  with  a  daily  issue  of  1,625  weather  maps  from  Washington 
and  25,000  copies  from  the  105  stations  outside  of  Washington ;  the  establish- 
ment, in  cooperation  with  the  Forest  Service,  of  stations  for  observation  on 
precipitation  and  temperature  at  high  levels ;  the  development  of  the  equip- 
ment and  work  at  the  Mount  Weather  Research  Observatory ;  special  observa- 
tions on  solar  radiation  in  connection  with  the  Astrophysical  Observatory, 
Smithsonian  Institution ;  extension  of  the  teaching  of  meteorology ;  and  in- 
vestigation of  frost  conditions  in  cranberry  regions  with  a  view  to  obtaining 
more  precise  and  detailed  information  concerning  meteorological  and  soil  con- 
ditions in  the  cranberry  marshes  of  Wisconsin  preceding,  accompanying,  and 
following  frosts,  for  the  purpose  of  establishing  a  scientific  basis  for  more 
accurate  frost  predictions  for  those  sections  of  the  country  devoted  to  this 
special  industry. 

Meteorological  observations,  J.  E.  Ostrandeb  and  T.  A.  Barry  {Massachu- 
setts 81a.  Met.  Bills.  221,  22S,  pp.  //  each). — Summaries  of  observations  on  pres- 
sure, temperature,  humidity,  precipitation,  wind,  sunshine,  cloudiness,  and 
casual  phenomena  during  November  and  December,  1907,  are  presented.  The 
general  character  of  the  weather  of  each  month  is  briefly  discussed,  and  the 
December  bulletin  gives  a  summary  for  the  year.  The  principal  data  in  this 
summary  are  as  follows : 

Pressure,  reduced  to  freezing  and  sea  level  (inches). — Maximum,  30.78, 
February  24;  minimum,  28.99,  April  9;  mean,  30.018.  Air  temperature,  in 
ground  shelter  (degrees  F.). — Maximum,  96;  August  12;  minimum,  — 23.5,  Jan- 
uary 24  ;  mean,  45.2.  Humidity. — Mean  dew-point,  36.9  ;  mean  relative  humidity, 
77.9.  Precipitation. — Total  rainfall  or  melted  snow,  42.27  in.;  number  of  days 
on  which  0.01  in.  or  more  rain  or  melted  snow  fell,  122;  total  snowfall,  54.5  in. 
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Weafhcr. — Total  cloudiness  recorded  by  sim  tliermometer,  2,137  hours,  or  48 
per  cent ;  uuuiber  of  clear  days,  95»  Bright  siiiishine. — Number  of  hours  re- 
corded, 2,317  hours,  or  52  per  cent.  Wind. — Prevailing  direction,  west ;  total 
movement,  G0,01(>  miles;  maximum  daily  movement,  52!)  miles,  February  3; 
minimum  daily  movement,  18  miles,  December  8 ;  maximum  pressure  per  square 
foot,  32.5  lbs.,  July  20,  west.  Dates  of  frost.— Tuast,  May  22 ;  first,  September 
27.    Dates  of  siunv. — Last.  May  11 ;  first,  November  24. 

The  weather  of  1906,  F.  Wakerley  {Midland  Agr.  and  Dairy  Col.,  Rpts. 
Expts.  Crops  and  Stock,  1906-7,  pp.  131-134,  chart  1). — This  is  a  summary  of 
observations  at  the  Midland  Agricultural  and  Dairy  College,  Kingston-on-Soar, 
Notts,  on  the  temperature  of  the  air  and  of  the  soil  at  a  depth  of  1  ft.,  and  on 
the  rainfall  during  each  month  of  the  year.  The  rainfall  of  each  month  is 
compared  with  the  average  for  32  years.  The  mean  daily  temperature  for  the 
year  was  48.2°,  0.6°  below  the  average  for  30  years,  and  the  total  rainfall  21.2(» 
in.,  about  4  in.  below  the  average  for  32  years.  The  relation  of  the  weather 
conditions  to  the  growth  of  the  staple  crops  of  the  region  is  briefly  discussed. 

Meteorological  observations  for  the  year  1906  at  the  Ploti  Agricultural 
Experiment  Station,  M.  Boulatovitch  (Ghodlrhnui'i  Otchet  Ploty.  Selsk.  Khoz. 
Opuitn.  Stantzii,  12  {1906),  pp.  1-34,  229-23// ) .—Unlike  the  preceding  year, 
which. was  characterized  by  a   marked  deficiency  of  rainfall,  the  rainfall  for 

1906,  21.74  in.,  was  considerably  in  excess  of  the  mean  for  the  12  years  ending 
with  1906,  16.1  in.  The  excess  occurred  in  winter  and  spring,  the  rainfall  for 
the  autumn  being  somewhat  below  the  normal  and  resulting  in  injurious 
droughts.  Violent  downpours  of  rain  characterized  the  precipitation  of  the 
year.  The  mean  relative  humidity  for  the  year  was  75  per  cent,  approximating 
quite  closely  the  mean  for  12  years,  78  per  cent.  The  evapoi'ation  for  the  year 
was  27.56  in.,  the  mean  for  12  years  being  32.78  in.  * 

The  mean  annual  temperature  was  9.2°  C,  or  0.2°  C.  above  the  12-year  nor- 
mal. The  maximum  temiterature.  .31.7°  (\,  was  recorded  June  30,  the  minimum, 
— 18.5°  C,  January  4.  The  maximum  temperature  of  the  surface  soil  was  56.6° 
C,  the  minimum.  — 14.2°.  The  average  atmospheric  pressure  for  the  year  was 
29.22  in.,  or  0.01  in.  below  the  normal,  but  the  pressure  was  very  variable 
throughout  the  year.  The  number  of  hours  of  sunshine  recorded  was  2,074.2, 
being  4.5  hours  below  the  normal. 

Meteorological  observations,  W.  Fawcett  (Ann.  Rpt.  I'lib.  Card,  and  Plan- 
tations Jamaica,  1907,  pp.  28,  29). — Summaries  are  given  of  observations  at  the 
different  botanic  gardens  of  Jamaica  ou  atmospheric  pressure,  temperature, 
rainfall,  dew-point,  and  humidity  for  the  period  from  April,  1906,  to  March, 

1907,  inclusive. 

Meteorological  observations,  A.  W.  Bartlett  (Rpt,  Bot.  (lard.  Brit.  Ouiana, 
1906-7,  pp.  23-29). — Tabular  summaries  are  given  of  observations  on  rainfall, 
temperature,  sunshine,  pressure,  relative  humidity,  wind  movement,  and  earth- 
quakes at  the  Botanic  Gardens  of  British  Guiana. 

The  influence  of  forests  upon  wind  velocity,  J.  Murat  (Ahs.  in  Science,  n. 
ser.,  26  (1907),  No.  668,  p.  518;  del  et  Terre,  28  (1907),  No.  10,  pp.  252,  253; 
Rev.  Gen.  Agron.,  n.  ser.,  2  (1907),  No.  7-8,  pp.  296,  297). — ^A  series  of  observa- 
tions are  recorded  from  wliich  the  conclusion  is  drawn  that  "  the  greatest  effect 
which  a  forest  can  have  ui)on  the  wind  consists  in  diminishing  the  wind  velocity 
to  leeward  of  the  forest.  At  50  meters  (164  ft.)  this  decrease  in  velocity  may 
amount  to  3  to  12  kilometers  (4-7^  miles)  an  hour,  which  means  a  reduction  of 
the  force  by  the  wind  by  one  degree  ou  the  Beaufort  scale.  This  decrease  is 
felt  within  100  meters  (330  ft.)  of  the  forest.  After  that  the  velocity  increases 
again  with  increasing  distance,  and  at  about  500  meters  (1,640  ft.)  reaches  the 
force  noted  before  the  forest  was  encountered." 
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Precipitation  in  the  Letzlingen  moor,  J.  Schubert  {Zischr.  Forst  u.  Jagdw., 
39  {1901),  A'o.  S,  pp.  509-513,  p(/.  1;  ahs.  in  t^ciciice,  n.  scr.,  26  {1901),  No.  668, 
p.  511). — "It  is  pointed  out  tliat  of  seventeen  stations  in  forest,  on  the  forest 
edge,  and  in  the  open,  the  forest  stations  show  a  greater  precipitation  (1901- 
1905),  and  the  stations  in  the  open  show  the  least.  Corrections  for  snowfall 
and  for  difference  in  the  exposure  of  the  gages  as  regards  wind,  amount  to  5.5 
per  cent ;  the  observed  difference  in  catch  being  5.2  per  cent.  It  thus  appears 
that,  as  has  previously  been  the  case  when  the  conditions  of  forest  rainfall  have 
been  critically  examined,  the  probability  of  error  is  about  equal  to  the  apparent 
difference  in  the  amount  of  precipitation." 

The  rainfall  in  the  Philippines,  M.  Saderra  Maso  {Manila:  Dcpt.  Int., 
Weather  Bur.,  1901,  pp.  32). — This  report  gives  detailed  data  for  the  amount 
and  distribution  of  rainfall  in  dift'erent  parts  of  the  Philippine  Archipelago. 
The  data  I'ecorded  show  that  the  rainfall  is  as  a  rule  high  but  very  variable  in 
distribution. 

"  In  respect  to  rainfall  three  different  climates  can  be  distinguished  in  these 
islands : 

"  The  first,  and  worst  of  them,  has  two  well-defined  seasons,  wet  and  dry. 
This  climate  prevails  in  those  regions  which  during  the  summer  months  re- 
ceive more  than  80  per  cent  of  the  annual  rainfall,  and  consequently  have 
5  rainy  mouths  and  practically  7  of  drought.  Such  regions  are  those  facing 
the  China  Sea,  the  low  plains  extending  northward  and  eastward  from  Manila 
Bay,  the  moderately  high  and  hilly  lands  surrounding  these  plains,  and  the  part 
of  the  provinces  of  Luzon  facing  the  southern  seas  with  mountains  to  the  north. 
The  same  climate  is  found  also  in  some  valleys  and  plateaus  extending  along 
the  central  mountain  range  of  Luzon,  as  Baguio  (1,456  meters  above  sea  level). 

"The  second  climate  consists  of  8  or  9  months  of  rain  and  only  4  or  3  months 
of  drought,  the  percentage  of  rainfall  being  high  during  both  the  summer  and 
winter  season.  This  climate  prevails  in  the  eastern  and  southeastern  parts  of 
Luzon  and  in  the  central  Visayas,  where  the  northeasters  blow  almost  without 
any  obstacle. 

"  Finally,  the  third  and  best  climate  is  that  which  results  from  a  fairly  eveij 
distribution  of  the  rainfall  over  the  whole  year,  and  consequently  shows  a  quite 
uniform  percentage  for  the  three  different  sasons,  summer  and  autumn,  winter, 
and  spring  mouths.  This  climate  is  found  south  of  the  fourteenth  parallel 
only,  being  enjoyed  by  some  regions  of  southeastern  Luzon,  the  eastern  Visayas, 
Mindanao,  and  Jolo.  The  westeni  part  of  Mindanao,  as  is  shown  by  the 
records  of  Zamboanga,  is  the  region  of  the  whole  Archipelago  which  receives 
the  smallest  amount  of  annual  rainfall ;  but  this  deficiency  is  largely  counter- 
balanced by  a  fairly  regular  distribution,  so  much  so,  that  the  tropical  climate 
of  Zamboanga  is  considered  as  one  of  the  best  in  the  Archipelago." 

Composition  of  Barbados  rainfall,  J.  P.  d'Albuquerque  and  J.  R.  Bovell 
{Rpt.  Afjr.  Work  Barbados,  Imp.  Dept.  Agr.  West  Indies,  1904-1906,  pts.  1-2, 
p.  3). — The  amount  and  composition  (chlorin  and  nitrogen  content)  of  the  rain- 
fall from  Deceu}ber,  1904,  to  May,  1906,  are  tabulated.  The  total  rainfall  for 
that  period  was  54.41  in.,  supplying  approximately  303.5  lbs.  of  chlorin  and 
11.55  lbs.  of  nitrogen  per  acre.  Much  the  larger  proportion  of  the  nitrogen 
carried  down  l)y  the  rainfall  was  in  the  form  of  nitrates. 

A  contribution  to  the  study  of  evaporation  from  water  surfaces,  J.  R.  Sut- 
ton {8ci.  Proc.  Roy.  Diihlin  Soc,  n.  ser.,  11  {1901),  No.  13,  pp.  131-118,  pi.  1).— 
This  paper  reports  a  continuation  of  studies  on  the  subject  by  the  author, 
and  deals  with  experiments  made  under  the  natural  meteorological  conditions 
of  the  South  African  table-land,  "  that  is  to  say,  under  the  ()i)en  sky  or  in 
louvered  screens,  the  water  surfaces  being  warmed  or  cooled  by  contact  with 
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the  air  aloue."  Records  obtained  witli  a  Piche  atmometer,  ou  metal  tanks,  and 
from  vessels  placed  at  the  bottom  of  heavy  metal  tubes  are  discussed  with  ref- 
erence to  the  influence  of  varying  conditions  on  evaporation.  The  Piche 
atmometer  showed  an  evaporation  of  84.48  in.  per  year  at  Kimberley ;  the 
evaporation  from  a  screened  metal  tub  14  in.  in  diameter  and  18  in.  deep  was 
65.94  in. 

Surface  water  supply  of  [different  regions  of  the  United  States],  1906 
{U.  8.  Geol.  Survey,  Water-t<upij1u  anil  Irri<j.  Pupcrs  Xos.  207,  pp.  V  +  9'/,  pis.  Jf, 
figs.  2;  208  pp.  TI  +  190,  pis.  5,  figs.  2;  209,  pp.  IV  +  79,  pis.  2,  figs.  2;  210, 
pp.  11  Jf,  pis.  2,  figs.  2). — These  bulletins  contain  reports  in  the  usual  form  on  the 
progress  of  stream  measurements  in  Upper  Mississippi  River  and  Hudson  Bay 
Drainages,  by  A.  H.  Hortou  and  R.  Follansbee ;  Missouri  River  Drainage,  by 
R.  Follansbee,  R.  I.  Meeker,  an^  J,  E.  Stewart ;  Lower  Western  Mississippi 
River  Drainage,  by  R.  I.  Meeker  and  J.  M.  Giles;  and  Western  Gulf  of  Mexico 
and  Rio  Grande  Drainages,  by  T.  U.  Taylor  and  W.  A.  Lamb. 

Geolog'y  and  water  resources  of  the  Bighorn  basin,  Wyoming,  C.  A. 
Fisher  (U.  >S.  Geol.  Hurvry  Prof.  Paper  No.  53,  pp.  VI  -f  72,  pis.  16,  fig.  1). — 
"This  paper  is  the' result  of  field  work  done  during  the  seasons  of  11)04  and  ]9()5. 
It  is  designed  mainly  to  furnish  information  regarding  geologic  structure  and 
the  prospects  for  underground  water.  ...  A  general  account  of  the  surface 
waters  is  given,  including  a  statement  of  their  present  and  proposed  uses  for 
irrigation,  and  the  economic  products  of  a  geologic  nature  are  also  described. 
The  region  considered  comprises  the  Bighorn  basia,  a  part  of  the  Clark  Fork 
basin,  and  the  slopes  of  the  adjoining  mountain  ranges,  the  entire  area  com- 
prising 8,500  square  miles." 

Underground  waters,  P.  Ototzki  {Triidui  Opuitn.  Lyesn.,  1906,  No.  4;  abs. 
in  Zhur.  Opuitn.  Agron.  [Russ.  Jour.  E.rpt.  Land^c.^,  8  {1907)^,  No.  3,  pp. 
339-3.il). — The  author  gives  a  detailed  account  of  his  observations  extending 
over  a  number  of  years  on  the  influence  of  forests  on  ground  water.  These  ob- 
servations were  carried  out  systematically  in  typical  regions  in  different  parts 
of  Russia.  The  observations  on  the  fluctuations  in  the  level  of  the  ground 
water  were  made  in  series  of  wells  in  areas  covered  by  forests  and  in  open  land 
of  the  same  character  adjacent  to  the  forests. 

The  main  conclusions  reached  are  that  during  the  period  of  growth  the  level 
of  the  first  horizon  of  ground  water  is  much  lower  in  forests  than  in  adjoining 
open  land,  and  that  this  lowering  of  the  water  lev<;l  in  the  forest  soil  is  due  to 
the  active  transpiration  of  the  forest  growth.  It  was  observed  also  that  the 
lowering  of  the  water  level  in  the  forest  caused  a  lowering  in  the  adjacent 
open  land,  that  is,  there  was  a  flow  of  water  from  the  open  field  to  the  forest 
soil.  It  therefore  appears  that  forests  not  only  do  not  accumulate  stores  of 
moisture  in  the  subsoil  but  rapidly  dissipate  the  moisture  of  the  soil  and  in 
some  cases  draw  upon  the  ground  water  of  adjacent  open  land.  The  depressing 
power  of  the  forest  growth  is  at  times  so  great  that  it  masks  and  even  over- 
comes the  hydrological  action  of  other  factors. 

The  report  presents  not  only  the  author's  observations,  but  also  summarizes 
the  results  of  experiments  and  observations  by  other  investigators. 

The  utility  of  hydrological  investigations  from  the  agricultural  stand- 
point, R.  d'Andeimont  {Joui\  Soc.  Cent.  Agr.  Belg.,  5Jt  {1907),  No.  9-10,  pp. 
2Jf3-261,  figs.  12). — The  application  of  such  investigations  in  the  improvement 
of  soils  by  irrigation,  drainage,  etc.,  and  in  providing  a  suflacient  supply  of 
potable  water,  is  discussed. 

Investigations  on  water,  A.  J.  J.  Vandevelde  (Separate  from  Bui.  Serv. 
Surveill,  Fabric,  et  Com.  Denrees  Aliment.,  1907,  pp.  8-i6).— This  is  a  classified 
list  of  general  treatises  and  reports  on  investigations  on  water  published  during 
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liMM'i.  The  publications  inchuled  refer  to  cheinical  anujisis,  mineral  constit- 
uents, nitrogenous  and  organic  constituents,  bacteriological  and  biological  ex- 
amination, contamination,  and  puritication. 

New -apparatus  for  the  sterilization  of  drinking  water  by  heat  {Engin. 
\eu-s,  58  {1901),  No.  18,  pp.  J/SH-JfOO,  figs.  JO).— Simple  potable  apparatus  for 
continuous  sterilization  by  heat  are  described. 

Manufactured  ice,  H.  B.  JNIkloy  {Bur.  of  the  Census  [U.  S.]  Bui.  S3,  pp.  I,3~ 
61,  map  /). — The  total  value  of  the  ice  manufactured  in  tbe  TTnited  States  in 
1905  was  $23,790,04.^,  an  increase  of  71.5  per  cent  over  the  amount  produced 
in  1900. 

Sewage  disposal  in  the  country,  Sommebville  {Country  Life.  [London^,  22 
{li)07),  No.  o(i5,  pp.  (!28,  G.iii). — This  article  brietly  discusses  the  applicability 
of  combined  septic  tank  and  contact  bed  methods  to  small  town  and  country 
conditions. 
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The  soil,  J.  Dumont  {La  Tcrre  Arable.  Paris,  1907,  pp.  XII+,  295,  figs.  20; 
rev.  in  Rev.  G6n.  8ci.,  18  {1907),  No.  17,  pp.  728,  729).— This  is  a  volume  of 
Eneyclopidie  de  VAgriculture  et  dcs  Sciences  Agricoles,  and  treats  in  a  more 
or  less  popular  way  the  formation  and  physical,  chemical,  and  mineralogical 
constitution  of  the  soil ;  its  organic  and  mineral  constituents  and  physical,  chem- 
ical, and  biological  properties;  its  humifying,  nitrifying,  denitrifying,  and  nitro- 
gen fixing  organisms,  and  the  chemical  character  of  the  processes  involved  in 
the  mobilization  of  the  soil  constituents. 

On  the  practical  importance  of  chemical  analysis  of  soils,  A.  voN  'Sigmond 
{Ztschr.  Landw.  Versuchstv.  Osterr.,  10  {1907),  No.  7,  pp.  581-603,  fig.  1;  abs. 
in  Chcm.  Zentbl.,  1907,  II,  No.  8,  p.  633). — The  principal  features  of  this  article 
have  already  been  noted  from  another  source  (E.  S.  R.,  19,  p.  6). 

The  author  concludes  from  his  studies  of  a  large  number  of  Hungarian  soils 
of  different  types  that  his  method  of  chemical  analysis  is  as  reliable  as  pot 
experiments  as  a  means  of  judging  of  the  phosphoric  acid  requirements  of  soils. 
According  to  his  observations,  soils  containing  from  75  to  80  mg.  or  more  of 
easily  assimilable  phosphoric  acid  per  100  gm.  of  soil,  as  shown  by  his  methods, 
do  not  require  applications  of  phosphatic  fertilizers.  The  basicity  of  soil  as 
determined  by  its  neutralizing  power  for  dilute  nitric  acid  is  considered  to  have 
an  important  bearing  upon  its  phosphoric  acid  requirements.  -In  the  group  of 
soils  found  to  be  benefited  by  applications  of  phosphoric  acid  the  basicity  in- 
creased with  the  amount  of  assimilable  phosphate.  Apparently  an  iucx'ease  in 
basicity  is  accompanied  by  a  decrease  in  assimilability. 

The  use  of  soil  surveys,  J.  A.  Bonsteel  {8ei.  Anicr.  Sup.,  6.'t  {1907),  No. 
1657,  pp.  221,  222). — This  is  a  reprint  of  an  article  in  the  Yearbook  of  the  De- 
partment for  1906  (E.  S.  R.,  19,  p.  214). 

The  agricultural  soils  of  the  territory  of  Grotte  di  Castro,  D.  Orzi  {Gior. 
Geo/.  Prat.,  J,  {1906),  Nos.  2-3,  pp.  Ji9-93,  pi.  1;  6,  pp.  197-2J,0;  5  {1907),  Nos. 
1,  pp.  27-32;  2-3,  pp.  64-98,  maps  2). — This  article  reviews  at  some  length  the 
literature  of  similar  soil  investigations  and  reports  the  results  of  a  detailed 
study  of  the  geological  and  soil  conditions  of  this  volcanic  region,  classifying, 
mapi)ing,  and  describing  the  soil  types  which  occur  in  the  region.  Numerous 
analyses  are  given  and  the  cultural  adaptability  and  fertilizer  i-equirements  of 
the  soils  are  discussed.    A  bibliography  of  62  references  is  given. 

Examinations  of  soils  from  German  East  Africa,  V.  Lommel  {Ber.  Land.  u. 
Forsttv.  DeutSGh-Ostafrika,  3  {1907),  No.  3,  pp.  139-U2).— Analyses  of  several 
samples  of  soil  from  different  parts  of  this  region  are  reported  and  briefly  dis- 
cussed. 
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On  certain  physical-chemical  processes  in  the  formation  of  soils,  Rohland 
(Landw.  Jahrh.,  36  {1!)07),  xAo.  3,  pp.  J,73-'i83;  ubs.  in  Chem.  Zcntbl.,  1907,  II, 
No.  0,  p.  72Jt). — The  author  ascribes  the  colloids  of  the  soil  to  the  decomposi- 
tion of  feldspars  by  water  and  carbon  dioxid.  The  colloids  are  flocculated  by 
the  addition  of  an  electrolyte,  apparently  dependent  upon  the  simultaneous 
separation  of  hydroxyl  Ions  from  the  alliali.  The  permeability  of  the  soil  de- 
ponds  upon  this  flocculation.  Soils  which  contain  colloidal  hydroxids  give  off 
or  take  up  water  at  constant  temperatures  until  the  vapor  tension  of  the  col- 
loids is  in  equilibrium  with  their  surroundings,  the  water  content  varying  con- 
stantly with  changes  in  temperature.  The  author  lays  great  emphasis  on  the 
importance  of  chemical  and  physical  processes  in  the  formation  of  soils. 

On  the  distribution  of  plant  food  in  soil  particles  of  different  sizes, 
PucHNER  {Lamhc.  Vers.  Stat.,  66  {1907),  A'o.  6,  pp.  .'i63-Jf70;  abs.  in  Chem.  Ztg.. 
31  (1907),  No.  58,  Report.  No.  53,  p.  350).— It  was  found  that  a  diluvial  coarse 
sandy  weathered  gneiss  soil  was  decidedly  poorer  in  potash  in  its  finer  particles 
than  a  tertiary  compact  weathered  loam  and  a  diluvial  loess.  The  potash  (and 
also  silica  and  soda)  content  as  a  rule  decreased  as  the  fineness  of  the  particles 
iucreased  in  all  of  the  soils;  on  the  other  hand  the  content  of  aluminum,  iron, 
and  manganese,  as  well  as  humus,  increased  with  fineness  of  particles.  No 
uniform  relation  was  observed  in  case  of  lime,  nnignesia,  and  phosphoric  acid. 

Influence  of  fallow  culture  on  soil  moisture,  G.  Nazakov  (8elsk.  Khos.  i 
Lyesov.,  1905,  No.  12;  abs.  in  Zliur.  Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landiv.], 
8  (1907),  No.  1,  p.  82). — The  author  gives  data  gathered  during  10  years  on  the 
Poltava  experiment  field  concerning  the  significance  of  fallow  culture  in  rela- 
tion to  the  accumulation  of  moisture  in  the  soil. 

The  experiments  were  conducted  in  a  three-course  rotation  (fallow,  winter 
wheat  or  winter  rye,  and  summer  wheat)  on  plats  1,568  sq.  ft.  each.  Samples 
of  soil  wei'e  taken  at  the  following  depths:  (1)  0  to  10  cm.,  (2)  10  to  25  cm., 
(3)  25  to  40  cm.,  (4)  40  to  55  cm.,  (5)  55  to  70  cm.,  (6)  70  to  85  cm.,  (7)  85  to 
100  cm.,  (8)  100  to  115  cm.,  (0)  115  to  130  cm.,  (10)  130  to  150  cm.  The  first 
determinations  of  moisture  were  made  at  the  time  of  the  plowing  of  the  black 
fallow,  the  second  at  the  time  of  the  turning  over  of  the  April  fallow,  the  third 
at  the  time  of  plowing  the  May  fallow,  the  fourth  at  the  time  of  the  turning 
over  of  the  June  fallow,  the  fifth  in  the  middle  of  July,  and  the  sixth  at  the 
time  of  the  sowing  of  the  winter  cereal.  The  determinations  of  moisture  were 
made  simultaneously  on  all  the  fallows. 

The  mean  data  for  10  years  show  that  in  the  winter  all  kinds  of  fallow  have 
the  same  moisture  content.  At  the  time  of  turning  over  of  the  April  fallow  the 
moisture  content  of  all  the  fallows  except  that  of  July  was  also  the  same,  but 
in  the  cultivated  layer  (0  to  25  cm.)  the  black  fallow  was  more  moist  than  the 
others.  At  the  time  of  the  plowing  of  the  May  fallow  the  amount  of  water 
within  the  entire  depth  under  examination  was  the  greatest  in  the  April  fallow, 
followed  in  declining  order  by  the  black,  the  May  and  the  June  fallows.  In 
the  cultivated  layer  the  moisture  was  greatest  in  the  black  fallow. 

About  the  time  of  the  turning  over  of  the  June  fallow  there  was  the  most 
moisture,  both  in  the  cultivated  layer  and  throughout  the  remaining  depth,  in 
the  black  fallow,  which  is  due  to  the  large  pi-ecipitation  during  this  month. 
The  determination  of  moisture  in  the  second  half  of  July  showed  a  striking 
preponderance  in  the  April  fallow  over  the  black  fallow,  both  throughout  the 
entire  thickness  of  the  layer  under  examination  and  in  the  cultivated  horizon. 
About  the  time  of  the  sowing  of  the  winter  cereals  the  moisture  in  the  0  to  10 
cm.  layer  and  also  the  10  to  25  cm.  layer  was  higher  in  the  April  fallow.  In 
all  cases  considered  the  May  fallow  was  always  more  moist  than  the  June 
fallow. 
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From  these  data  it  follows  in  general  that  the  black  fallow  was  inferior  to 
the  April  fallow  in  moisture,  which  is  corroborated  by  the  average  yields  of 
winter  wheat  during  5  years.  This  result,  which  stands  in  direct  contrast  with 
the  generally  accepted  view  of  the  significance  of  the  blade  fallow,  is  ascribed 
by  the  author  to  the  conditions  of  the  three-course  rotation. 

Investig'ations  on  the  behavior  of  fallows,  W.  Kruger  and  B.  Heinze  (Landic. 
Jnhrb.,  36  (1907),  Xo.  3,  pp.  383-^23,  pi.  1).—In  a  study  of  the  form  and  amount 
of  nitrogen  compounds  in  fallow  and  unfallowed  soil  and  of  changes  in  the 
l<ind  and  number  of  micro-organisms  in  the  soils,  especially  those  which  fix 
nitrogen,  it  was  found  that  there  was  a  considerable  increase  of  water-soluble 
nitrogen  compounds,  especially  nitrates,  in  the  fallow  soil.  There  was  also  an 
increase  in  total  nitrogen  in  the  fallow.  The  organisms  increased  decidedly 
after  the  first  cultivation  and  then  gradually  decreased.  The  organisms  which 
grow  on  gelatin  were  more  numerous  in  the  fallow  than  in  the  unfalUnved  soil. 

Certain  organic  constituents  of  soils  in  relation  to  soil  fertility,  O. 
ScHREiNER,  H.  S.  Reed,  and  J.  J.  Skinner  (U.  8.  Dcpt.  Agr.,  Bur.  Soils  Bui.  -'/7, 
l>l).  52,  pis.  6). — It  is  stated  in  this  bulletin  that  the  unproductiveness  of 
soils  is  frequently  due  not  to  deficiency  in  nutrient  mineral  substances  but 
may  be  explained  by  the  presence  of  substances  actually  deleterious  to  plant 
growth  derived  from  plant  excretions  or  from  the  breaking  down  of  organic 
matter  in  the  soil.  Various  facts  which  substantiate  this  belief  are  presented 
and  simple  operations  by  which  such  toxic  properties  can  be  overcome  are 
described,  as  has  already  been  done  in  previous  bulletins  of  the  Bureau  (E.  S. 
R.,  17,  p.  340;  19,  pp.  13,  117). 

Assuming  that  "  the  toxic  properties  of  soils  have  been  demonstrated  and  the 
existence  of  toxic  bodies  is  a  reality  with  which  it  is  necessary  to  deal  in 
future  soil  studied  on  the  fertility  and  infertility  of  our  agricultural  lands," 
and  in  view  of  the  difficulty  of  isolating  the  toxic  organic  bodies  from  the  soil 
by  purely  analytical  methods,  the  authors  undertook  a  series  of  exiieriments 
in  which  seedling  wheat  plants  were  grown  in  solutions  to  which  varying 
amounts  of  pure  compounds  of  known  composition,  properties,  and  derivation 
from  plants  were  added.  These  compounds  included  a  series  of  substances 
formed  by  the  breaking  down  of  proteid  bodies  and  derived  from  lecithins 
and  other  nitrogenous  bodies,  as  well  as  certain  nonnltrogenous  bodies  which 
it  was  believed  might  occur  in  soils. 

The  compounds  experimented  with  were  as  follows :  Derived  from  proteids — 
aspartic  acid,  asparagine,  glycocoll,  alanine,  leucine,  and  tyrosine ;  derived  from 
lecithins — choline,  ueurine,  and  betaine;  other  nitrogenous  bodies — alloxan, 
guanine,  xanthine,  guanidine,  skatol,  pyridine,  picoline,  piperidine,  quinolin, 
ricin,  and  mucin ;  nonnltrogenous  bodies — pyrocatechiu,  arbutin,  phloroglucin, 
vanillin,  vanillic  acid,  quinic  acid,  quinone,  cinnamic  acid,  sodium  cinuamate, 
cumarin,  daphnetin,  esculin,  piperonal,  (heliotropine).  borneol,  camphor,  and 
turi)entine.  The  literature  of  previous  investigations  relating  to  the  derivation, 
occurrence,  and  pi'operties  of  these  bodies  is  noted. 

In  studying  the  effect  of  the  various  compounds  on  the  growth  of  the  wheat 
plants  "two,  and  sometimes  three,  criteria  of  growth  were  employed,  viz,  tran- 
spiration, green  weight,  and  tiu'gidity.  No  one  of  these  criteria  can  be  regarded 
as  absolute,  but  they  usually  agreed  in  indicating  the  order  of  results,  which 
was  the  i)oint  sought  for  in  these  experiments." 

The  results  show  in  general  a  marked  toxi<*  effect  in  case  of  a  large  proportion 
of  the  compounds  used,  but  the  limit  of  toxicity  varied  widely  and  the  toxic 
effect  was  often  replaced  by  a  stinnilating  action  in  the  lower  concentrations. 

A  study  of  means  of  removing  or  overcoming  toxic  conditions  indicated  "  that 
there  are  numerous  ways  in  which  such  unfavorable  conditions  may  be  over- 
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come.  The  toxic  solutions  were  markedly  improved  by  treatments  similar  to 
those  which  benefit  the  extracts  of  unproductive  soils.  Treatment  with  absorb- 
ing agents  or  biief  boiling  was  beneficial.  The  toxic  solutions  were  greatly  im- 
proved after  one  set  of  wheat  plants  had  been  grown  in  them.  TTndoubtedly 
there  was  some  toxic  material  directly  absorbed  by  the  first  set  of  plants,  but 
the  amount  was  entirely  too  small  to  account  for  the  diminished  toxicity  of  the 
solutions  when  the  second  set  of  plants  was  grown.  The  vanillin  solution,  for 
example,  was  so  reduced  in  toxicity  that  a  solution  originally  containing  5(M) 
parts  per  million  was  no  more  toxic  to  the  second  set  of  plants  than  a  solution 
of  50  parts  per  million  was  to  the  first.  It  has  been  found  that  an  equal  num- 
ber of  wheat  plants  can  remove  in  a  similar  length  of  time  not  more  than  30  to 
50  parts  per  million  of  nitrates  from  solution  and  there  is  no  reason  to  believe 
that  toxic  substances  should  be  removed  at  a  much  more  rapid  rate.  The  oxi- 
dizing powers  of  the  roots  therefore  appear  to  be  able  to  act  upon  the  toxic 
organic  materials  in  such  a  way  that  their  toxic  properties  are  lost.  The  large 
amount  of  root  surface  which  most  plants  possess  makes  this  oxidizing  power 
an  important  one  in  relation  to  soil  conditions  and  especially  in  relation  to  the 
destruction  of  toxic  conditions  through  crop  rotation. 

"  In  the  experiments  described  it  was  shown  that  while  the  plants  alone  and 
fertilizer  -substances  alone  were  able  to  accomplish  a  partial  destruction  of  the 
toxic  substances  the  combined  action  of  plants  and  substances  ordinarily  em- 
ployed as  fertilizers  caused  a  much  greater  destruction  of  toxic  material  and 
consequent  improvement  in  growth."  .  .  . 

"  It  has  been  demonstrated  by  the  studies  described  in  this  bulletin  that  sub- 
stances commonly  used  as  fertilizers  in  agi'icultural  practice  have  in  addition 
to  their  function  as  plant  nutrients  a  well-defined  power  to  overcame  and  actu- 
ally destroy  toxic  bodies.  Substances  like  nitrate  of  soda  and  lime,  acting  in 
cooperation  with  the  activities  of  the  plant  roots,  -are  able  to  destroy  or  render 
harmless  various  organic  substances  which  previously  had  a  toxic  effect  on  the 
plants." 

It  is  stated  that  previous  investigations  of  the  Bureau  had  shown  that 
"toxic  soil  extracts  may  be  greatly  improved  by  the  addition  of  fertilizer  sub- 
stances, but  up  to  the  present  the  method  by  which  amelioration  was  l)rought 
al>()ut  had  not  been  demonstrated.  It  had  been  distinctly  shown,  however,  that 
amelioration  was  not  due  to  the  addition  of  plant  nutrients,  since  equal,  if  not 
greater,  improvement  resulted  from  treatments  which  added  nothing  in  the 
nature  of  plant  nutrients.  The  present  investigations  become  of  value,  there- 
fore, in  showing  that  fertilizer  substances  have  a  power  to  act  destructively 
upon  deleterious  organic  compounds,  especially  when  associated  with  the  activi- 
ties of  growing  plants." 

On  humus  acids,  A.  J.  Van  Schermbeck  (Jour.  Prakt.  Chem.,  n.  scr.,  15 
(1907),  No.  10-11,  pp.  511-525;  ahs.  in  Chem.  Zcntbl.,  1901,  II,  No.  8,  p.  62-',).— 
A  report  of  previous  studies  by  P.  Malkomesius  and  R.  Albert  is  critically 
reviewed.  The  author  considers  the  term  humus  acids  as  used  by  these  investi- 
gators as  having  no  significance  and  doubt  is  cast  upon  the  results  of  their 
work  on  the  subject.  Attention  is  called  especially  to  the  complex  character  of 
the  humus  extract  obtained  by  repeated  extraction  with  boiling  alcohol  accord- 
ing to  the  Fresenius  method.  It  is  believed  that  the  precipitated  substances 
obtained  by  such  methods  are  simply  absorption  complexes  formed  when  colloids 
and  resinous  matter  are  precipitated  l)y  an  electrolyte.  The  results  of  tests  of 
various  niethods  of  determining  the  acidity  of  a  moor  soil  are  reported,  from 
which  the  conclusion  is  drawn  that  for  judging  of  the  danger  of  injury  to  roots 
of  plants  extraction  in  water  with  pressure  of  the  residue  is  the  best  method; 
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for  judging  of  the  moans  of  improving  (rendering  allialine)  a  sick  soil,  the  hot 
alcohol  extraction  method  is  best. 

Chemical  and  bacteriological  factors  in  the  ammonification  of  soil  nitrogen, 
J.  G.  LiPMAN  {yew  Jersey  Stas.  Rpt.  1906,  pp.  119-187). — This  article  reports 
a  series  of  experiments  with  nutrient  solutions  consisting  of  Witte's  peptone, 
gelatin,  or  egg  albumen,  with  the  addition  of  the  ordinarj^  mineral  salts,  and  in 
some  cases,  mannite,  which  were  inoculated  with  infusions  of  soils  of  different 
kinds  and  previous  treatment,  or  with  pure  cultures  of  common  soil  organisms. 

The  progress  of  ammonification  was  ascertained  by  determining  the  ammonia 
in  the  cultures  from  time  to  time,  usually  at  intervals  of  from  3  to  6  days. 

The  results  obtained  under  a  variety  of  conditions  are  reported  and  discussed 
in  detail.  They  indicate  in  general  that  the  ammonifying  organisms  are  unequally 
represented  in  different  soils  and  that  the  addition  of  salts  to  the  nutrient 
solution  promotes  their  activity.  In  some  cases  the  bacteriological  factor 
appeared  to  predominate  over  the  chemical,  although  the  chemical  composition 
of  the  soil  was  apparently  very  important.  It  was  found  "that,  under  the  con- 
ditions of  the  experiment,  the  bacteriological  differences  developed  in  initially 
identical  soil  by  varying  fertilizer  treatment  are  brought  out  clearly  and  con- 
sistently, whether  soil  infusion  or  the  soil  itself  is  used  as  inoculating  mate- 
rial." It  was  also  found  "  that  the  new  samples  were  much  superior  to  the  old 
in  their  power  of  ammonification,  and  likewise,  that  the  direct  soil  inoculations 
led  to  the  production  of  more  ammonia  in  the  culture  solution  than  was  true  of 
the  corresponding  soil-infusion  inoculations." 

In  experiments  with  Azotobacter  growing  in  nutrient  solutions  containing 
mannite  data  were  obtained  which  showed  that  "  different  soils  may  give  up 
mineral  salts  to  mannite  solutions,  with  which  they  are  in  contact,  in  quantities 
iarge  enough  to  supply  the  needs  of  vigorously  growing  Azotobacter  cells.  .  .  . 
The  growth  of  the  Azotobacter  organisms  in  the  mannite  solutions,  the  forma- 
tion of  carbon  dioxid  in  accompanying  this  growth,  and  the  presence  of  the 
mannite  itself,  each  exerted  a  certain  effect  on  the  solution  of  the  soil  phos- 
phates. The  soils  which  yielded  the  greatest  amount  of  phosphates  to  the 
mannite  solution  allowed  also  the  most  vigorous  development  of  the  bacteria. 
On  the  other  hand,  the  solutions  which  contained  the  organisms  growing  most 
vigorously  parted  most  rapidly  with  their  phosphates,  and  thereby  hastened  the 
further  solution  of  the  soil  phosphates.  For  this  reason  there  was  proportion- 
ately and  absolutely  more  Azotobacter  growth  in  the  mannite  solutions  contain- 
ing larger  amounts  of  phosphates  of  greater  initial  solubility." 

A  method  of  determining  the  mineral  i-equirements  of  soils  based  upon  these 
facts  is  outlined. 

Losses  of  ammonia  from  culture  solutions,  J.  G.  Lipman,  and  P.  E.  Brown 
(Jour.  Amer.  Vhcm.  aS'oc,  29  (1907),  No.  9,  pp.  iJ58-i56'2).— Determinations  of 
ammonia  were  made  in  sterilized  and  unsterilized  Omeliauski  culture  solutions 
immediately  after  preparation  and  after  having  been  kept  in  an  incubator  6, 
12,  and  24-25  days.  Large  losses  of  ammonia  occurred  as  a  result  of  steriliza- 
tion as  well  as  on  keeping  the  sterilized  solution  in  the  incubator  at  a  tempera- 
ture of  2H°  C. 

In  the  first  series  of  experiments  reported  the  sterilized  solution  lost  about 
three-fifths  of  its  ammonia  in  24  days.  In  a  second  series  of  experiments,  in 
which  calcium  carbonate  was  substituted  for  magnesium  carbonate  in  some 
of  the  tests,  it  was  found  that  while  the  magnesium  carbonate  solutions  lost 
considerably  more  than  one-half  of  their  ammonia  nitrogen  in  25  days,  the  cal- 
cium carbonate  solutions  lost  scarcely  more  than  one-eighth  of  the  initial 
amount.     In  calcium  carbonate  solutions  inoculated  with  soil  infusion  a  small 
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amount  of  the  ammonia  nitrogen  was  converted  into  nitrite  or  nitrate  nitrogen, 
but  "the  quantity  of  nitrite  and  nitrate  nitrogen  thus  recovered  [was]  not  suf- 
ficient to  account  for  the  greater  loss  of  ammonia  from  the  inoculated  solution. 
The  discrepancy  observed  here  would  tend  to  support  the  claim  made  by  God- 
lewski  and  others  that  gaseous  nitrogen  may  be  liberated  in  the  nitrification  of 
ammonia." 

Studies  on  nitrifi.cation  in  the  soil  of  Egypt,  R.  Roche  (Bui.  Assoc.  Vhim. 
Sucr.  et  Distill.,  2Jt  (1901),  Xo.  12,  pp.  1699-1701;  Bui.  Inst.  Egyptien,  5.  ser.,  1 
(1907),  Xo.  i,  pp.  107-113;  ahs.  in  Jour.  Chcm.  *S'or.  {Lon<lon^.  92  (1907),  Xo. 
538,  II,  p.  61t3;  Jour.  8oc.  Chem.  Indus.,  26  (1907),  Xo.  16,  p.  936). — Examina- 
tions of  a  large  number  of  samples  show  that  the  proportion  of  nitric  nitrogen 
in  Egyptian  soils  is  very  small,  in  some  cases  entirely  lacking,  particularly  in 
the  poor,  dry  soils.  Irrigation  supplying  from  15  to  25  per  cent  of  moisture 
furnished  in  the  experiments  reported  the  most  favorable  condition  for  nitrifi- 
cation. The  application  of  nitrogenous  fertilizers,  such  as  sabak  and  sulphate 
of  ammonia,  and  fallowing,  increased  the  rate  of  nitrification  to  a  considerable 
extent. 

•The  absence  of  nitrification  in  forest  soils,  L.  Grandeau  (Jour.  Agr.  Prat., 
n.  ser.,  13  (1907),  Xo.  21,  pp.  6.'f5,  6.'i6). — This  is  a  brief  discussion  based  upon 
investigations  by  E.  Henry  tending  to  show  that  although  forest  soils  increase 
in  nitrogen  content  nitrification  does  not  occur  in  such  soils. 

On  nitrogen-fixing'  bacteria,  II,  F.  Lohnis  and  N.  K.  Pillai  (Centhl.  Bakt. 
[etc.],  2.  AM.,  19  (1907),  No.  1-3,  pp.  87-96,  pi.  J).— Investigations  relating  to 
the  behavior  of-  a  number  of  nitrogen-fixing  organisms  on  different  kinds  of 
culture  media  are  reported,  and  two  new  si)ecies,  BaciUus  malabarrnsis  and 
Bacterium  tartaricum,  are  described  in  detail.  See  also  previous  work  (E.  S. 
R.,  17,  p.  447). 

The  inoculation  of  leguminous  seeds  by  the  methods  of  Hiltner  and  Moore, 
M.  EicKEMEYER  (FUJiUng's  Landic.  Ztg.,  56  (1907),  Xo.  10,  pp.  356-358;  al)S.  in 
Centbl.  Bakt.  [etc.],  2.  Aht.,  20  (1907),  Xo.  6-7,  p.  i 6,9). —Negative  results  with 
Hiltner's  improved  nitragin  obtained  by  Voelcker  and  others  in  pot  experiments 
are  attributed  to  experimental  conditions  which  mask  or  prevent  beneficial 
action,  since  in  field  experiments  Voelcker  obtained  better  results  with  the 
nitragin.  The  negative  results  in  all  cases  with  Moore's  cultures  are  ascribed 
to  destruction  of  the  organisms  by  drying  in  the  process  of  preparation. 

Experiments  with  Nitragin,  C.  Macias  (Com.  Par.  Agr.  [Mexico],  Circ.  62, 
pp.  't,  i)ls.  8). — Beneficial  results  from  the  use  of  this  material  on  frijoles  and 
lentils  are  reported. 

The  influence  of  mineral  fertilizers  on  the  fixation  of  nitrogen  by  lower 
organisms  in.  the  soil,  H.  Wilfakth  and  G.  Wimmer  (Landw.  Vers.  Stat.,  67 
(1907),  Xo.  1-2,  pp.  27-50;  ahs.  in  Chem.  Zentbl.,  1907,  II,  Xo.  15,  p.  1261,;  Chcm. 
Abs.,  1  (1907),  Xo.  22,  p.  2810). — In  the  experiments  i-eported  pots  containing  2 
kg.  of  sand  were  fertilized  with  various  combinations  of  mineral  nutrients,  some 
being  uninoculated  and  some  inoculated  with  soil  extract. 

Determinations  of  the  nitrogen  content  and  organic  matter  of  different  layers 
of  the  soils  at  the  beginning  and  end  of  the  experiments  (vegetation  period) 
showed  in  brief  that  in  the  presence  of  sufficient  amounts  of  potash,  lime,  and 
magnesia,  pure  sand  which  had  been  inoculated  by  means  of  soil  extract  did  not 
fix  any  free  nitrogen  when  phosphoric  acid  was  lacking.  When  phosphoric  acid 
was  added,  however,  there  was  a  considerable  fixation  of  niti'ogen.  The  pro- 
duction of  organic  matter  by  various  kinds  of  algae  was  also  dependent  upon 
the  presence  of  phosphoric  acid.  One  part  of  combined  nitrogen  corresponded 
on  an  average  to  20  parts  of  organic  matter  produced. 
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On  the  action  of  certain  poisonous  substances  on  the  bacterial  flora  of  soils, 
M.  EicKEMEYER  (Wiener  Landic.  Ztg.,  57  (1907),  No.  6.'f,  p.  600).— The  effects 
of  carbon  bisulphid,  creosol,  soap  solution,  copper  and  iron  sulphate  preparations, 
arsenic,  and  carboliueum  are  briefly  described.- 

The  increase  of  crop  yields  by  stimulants,  F.  Hollrung  (Abs.  in  Engniis. 
21  (jHOG).  \o.  ',!>.  I>P-  JI'->J,  1192;  CJion.  Ahs.,  1  (1907),  No.  15,  p.  2018).— The 
author  reports  increase  of  yield  of  sujiar  beets  following  applications  of  carbon 
bisulphid,  which  he  ascribes  to  destruction  of  parasites  and  stinuilation.  Pass- 
ing an  electric  current  through  a  nutrient  solution  containing  potassium  iodid 
and  flnorid  also  resulted  in  an  increase  of  yield  and  sugar  content.  The  work 
of  other  investigators  on  the  effect  of  carbon  bisulphid  on  the  bacterial  flora  and 
activities  in  the  soil  is  referrM  to. 

Soils  and  manures,  A'.  H.  Kirkham  (Notcst  Apr.  Anal.  County  Tech.  Labs. 
Chelmsford.  1903-1906,  pp.  7-21,  /i2-51). — Chemical  analyses  and  notes  on  gen- 
eral character  of  the  soils  of  Tendring  Hundred,  Essex,  and  for  various  fertil- 
izing materials  examined  from  October,  1003,  to  October,  1006,  are  given.  The 
subject  of  lime  manures  and  liming  is  also  briefly  discussed. 

Cattle  manure,  D.  Clouston  (Agr.  Jour.  India,  2  {1907),  No.  3,  pp.  261- 
269). — An  account  is  given  of  comparative  tests  of  the  profitableness  of 
cattle  manure,  manure  ashes,  the  principal  local  fertilizers,  and  saltpeter  on 
irrigated  and  unirrigated  wheat,  wliich  show  that  the  manure  was  more 
profitable  and  had  a  greater  residual  efi'ect  than  the  saltpeter,  and  that  the 
manure  ashes  had  only  about  one-third  the  fertilizing  value  of  the  manure. 

"  Analyses  of  fresh  Indian  cattle  dung  show  that  it  is  normally  rich  in 
nitrogen.  Rotted  Indian  cattle  manure  contains  a  comparatively  low  per- 
centage of  moisture,  often  not  more  than  .35  per  cent,  while  that  made  in  Great 
Britain  generally  contains  70  to  75  per  cent,  and  for  that  reason  the  percentage 
of  nitrogen  is  very  much  higher  in  the  former  than  in  the  latter."  The  most 
ethclent  means  of  preserving  and  using  cattle  manure  under  Indian  conditions 
are  described. 

The  use  of  fertilizers  on  southern  Indiana  soils,  A.  Goss  (Indiana  Sta.  Circ. 
10,  pp.  16,  figs.  3). — This  circular  reports  in  brief  the  results  of  experiments 
which  have  been  carried  on  by  the  station  for  a  number  of  years  past  "with 
a  view  to  ascertaining  the  methods  of  fertilization  best  adapted  to  the 
different  soils  and  crops  of  the  State.  In  this  connection  tests  have  been 
made  on  practically  all  the  important  soil  types  and  have  involved  the 
use  of  such  materials  as  dried  blood,  nitrate  of  soda,  bone,  acid  phosphate, 
dicalcic  phosphate,  rock  phosphate,  muriate  of  potash,  sulphate  of  potash, 
carbonate  of  potash,  ashes,  slaked  lime,  ground  limestone,  iron  sulphate,  iron 
hydrate,  magnesium  sulphate,  magnesium  carbonate,  sodium  sulphate,  copjier 
sulphate,  carbon  black,  nnick,  clay,  straw  manure,  and  legume  crctps." 

The  results  in  general  show  "that  while  occasionally  soils  are  found  that  do 
not  res])ond  to  fertilizers,  usually  some  combination  has  been  found  that  has 
produced  handsome  profits  and  not  infrequently  enormous  returns.  There  is, 
for  example,  no  question  that  the  application  of  potash  in  considerable  quanti- 
ties on  muck  soil  is  very  profitable  in  connection  with  the  growing  of  corn 
and  other  crops.  It  also  seems  certain  that  the  liberal  use  of  fertilizer  on  the 
l-otato  crop  is  highly  profitable,  and  that  fertilizer  will  usually  pay  well  on 
the  wheat  and  corn  crops,  if  used  in  the  proper  proportions  and  right  amounts. 
The  work  that  has  been  done  emphasizes  the  fact,  however,  that  in  order  to 
secure  the  best  results  it  is  necessary  to  understand  the  needs  of  the  partciu- 
lar  soil  and  crop  to  be  used.  .  .  .  There  is  not  the  slightest  doubt  that  a 
large  and  profitable  increase  in  crop  production  could  be  brought  about  in  the 
State  by  a  more  systematic  and  intelligent  use  of  fertilizers."     The  turning 
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under  of  leguminous  crops  was  found  to  be  the  cheapest  means  of  supplying 
grains  and  other  nonleguminous  crops  with  nitrogen. 

Experiments  with  untreated  rock  phosphate  in  comparison  with  acid  phos- 
phate indicate  that  the  untreated  phosphate  is  "  a  cheap  and  effective  source 
of  phosphorus  where  immediate  returns  are  not  required.  .  .  .  For  quicli  re- 
turns, acid  phosphate  or  some  other  readily  avaihible  form  should  be  used." 
In  these  experiments  heavy  applications  of  rock  and  acid  phosphate  still 
showed  marked  results  after  three  years. 

Similar  results  were  secured  with  applications  of  potash,  and  the  con- 
clusion is  therefore  drawn  that  there  is  little  danger  of  serious  loss  by  leach- 
ing of  either  phosphorus  or  potassium  on  ordinary  Indiana  soils.  "  Nitrogen 
on  the  other  hand  is  readily  washed  out  and  should  not  be  applied  much  in 
excess  of  what  can  be  takencare  of  by  the  immediate  crop." 

No  injurious  effect  on  the  soil  was  observed  from  the  continued  use  of  acid 
l>hosphate.  General  recommendations  regarding  the  maintenance  of  fertility 
of  southern  Indiana  soils  and  specific  directions  for  fertilizing  wheat,  corn,  iuid 
potatoes   are   gl\en. 

Plant  nutrition  studies,  E.  li.  Voorukks  and  J.  G.  Lipman  (Xcir  Jcrncj/  Sfus. 
Rpt.  1 006,  pp-  101-115). — This  is  a  report  of  progress  in  experiments  begun  in 
1005  (E.  S.  R.,  18,  p.  14),  the  plan  of  which  is  fully  described  in  the  abstract  of 
the  last  report. 

The  results  obtained  to  date  indicate  that  the  red  shale  soils  used  in  these 
experiments  are  in  greater  need  of  phosphoric  acid  than  of  nitrogen  and  pptash. 
but  that  while  the  yield  of  nonleguminous  plants  may  be  materially  increased 
by  applications  of  phosphate  alone,  the  best  results  will  be  obtained  by  using 
phosphates  and  nitrogen.  "  The  application  of  potash  will  probably  prove  of 
some  advantage  onlj-  after  an  abundance  of  phosphoric  acid  aud^nitrogen  had 
been  supplied." 

The  experiments  in  the  improvement  of  light  soils  at  Hammonton,  especially 
for  the  production  of  forage  crops,  begun  in  1904  indicates  that  the  large  areas 
of  such  soils  now  uncultivated  and  unproductive  "  may  under  proper  conditions 
be  utilized  for  dairy  purposes  to  supply  local  needs,  and  to  furnish,  besides, 
a  supply  of  dairy  products  for  the  large  centers  of  population  more  or  less 
distant." 

Brief  accounts  are  also  given  of  the  results  obtained  with  cowpeas  in  a  rota- 
tion designed  for  the  improvement  of  soils,  and  of  field  ex])erinients  with  fer- 
tilizers upon  asparagus. 

The  predominant  role  of  nitrogen  in  the  productiveness  of  soils,  li. 
(iRANDEAU  {Jour.  Agr.  Prat.,  n.  scr.,  I'f  {1901),  So.  32,  pp.  169-171).— The 
results  of  8  years'  comparative  tests  of  nitrogenous  and  nounitrogenous  fer- 
tilizers on  a  soil  of  medium  quality,  somewhat  deficient  in  nitrogen  and  phos- 
phoric acid,  on  which  potatoes,  rye,  colza,  wheat,  beets,  barle.v,  maize,  and  oats 
were  grown  in  succession  are  summarized  and  show  that  the  supply  of  nitrogen 
was  much  more  important  in  increasing  the  yield  than  that  of  phosphoric  acid 
or  potash. 

Investigations  relative  to  the  use  of  nitrogenous  materials,  E.  B.  Vook- 
HEES  and  J.  G.  Lipman  {Sew  Jersey  8ta.s.  Rpt.  1906,  pp.  71-100). — This  is  a 
report  of  progress  in  investigations  which  have  been  going  on  since  1899  (E. 
S.  R.,  18,  p.  18).  The  crop  grown  in  1906  was  wheat  and  the  results  obtained 
in  that  year  are  compared  with  those  obtained  with  the  same  crop  in  the  regu- 
lar course  of  the  rotation  in  1901. 

Analyses  of  the  different  kinds  of  manure  used  in  these  experiments  are  re- 
ported as  in  previous  years,  attention  being  called  especially  to  the  fact  brought 
out  by  these  analyses  that  exposure  to  the  leaching  action  of  rain  results  not 
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only  ill  a  loss  of  soluble  material  but  of  moisture.  "  The  reducetl  moisture 
content,  as  well  as  the  elimination  of  the  bulli  of  the  soluble  salts,  influence 
materially  the  bacterial  changes  in  the  manure,  for  with  retarded  bacterial 
development  the  losses  from  fermentation  must  of  necessity  be  smaller  than 
those  in  large  piles  of  manure.  Retarded  fermentation  in  its  turn  involves  a 
retarded  solution  of  the  insoluble  constituents,  and  hence  a  diminished  loss 
from  the  leaching  action  of  rain." 

In  case  of  the  fresh  manure  the  mixture  of  solid  and  liquid  manure  was  more 
efficient  than  the  solid  manure  alone.  In  case  of  leached  manure  the  differences 
were  very  small,  but  slightly  favored  the  solid  manure.  The  same  relation 
held  true  when  the  manures  were  used  in  combination  with  nitrate.  The 
manures  were  more  effective  when  used  in  combination  with  nitrate  than  when 
combined  with  ammonium  sulphate  or  dried  blood.  "  The  double  portion  of 
nitrate,  whether  used  alone  or  in  combination  with  any  of  the  manures,  favored 
the  i)roduction  of  grain  in  greater  degree  than  did  the  corresponding  single 
portion." 

The  crops  receiving  nitrate  of  soda  contained  a  larger  ])roportiou  of  nitrogen 
in  dry  matter  than  those  receiving  other  nitrogenous  fertilizers,  and  under 
certain  conditions  a  high  nitrogen  content  in  the  grain  was  always  accompanied 
by  a  high  content  in  straw  and  vice  versa.  The  double  portion  of  nitrate  con- 
sistently showed  superiority  over  the  single  portion  either  when  used  alone  or 
in  combination  with  any  of  the  manures. 

It  was  found  that  the  nitrogen  of  dried  blood  both  alone  and  in  combination 
with  manure  gave  slightly  greater  returns  than  corresponding  applications  of 
nitrogen  in  the  form  of  ammonium  sulphate. 

Comparing  the  average  amounts  of  nitrogen  recovered  in  the  crop  during  the 
seasons  of  IDOl  and  1006,  it  was  found  that  the  nitrate,  ammonium  sulphate, 
and  dried  blood  used  alone  showed  a  falling  off  in  the  second  rotation,  the  de- 
cline being  especially  marked  in  the  case  of  ammonium  sulphate  and  dried 
blood.  This  falling  off  is  attributed  to  a  decline  in  humus  content  of  the  soil 
and  to  the  fact  that  soils  continuously  fertilized  with  ammonium  sulphate  and 
dried  blood  tend  to  become  decidedly  acid  in  the  course  of  time.  On  the  other 
hand,  soils  continuously  fertilized  with  sodium  nitrate  tend  to  become  more 
alkaline  in  the  course  of  time,  but  may  be  injuriously  affected  by  the  accumula- 
tion of  the  sodium  base,  which  is  transformed  into  carbonate  or  bicarbonate, 
resulting  in  decided  injury,  particularly  on  heavy  clay  soils. 

The  relative  availability  of  the  nitrogen  of  the  various  materials  experi- 
mented with  as  shown  by  the  wheat  crop  in  1901  and  1906  is  as  follows: 

77/r  (irdilahilitii  of  niffoi/iii   in  diffrrrnl  Difrofinioiis   iiKitrrUilx  irith   ivJinif. 


1901. 

1906. 

1901. 

190(5. 

Sodium  nitrate - 

100.0 

91.0 
75.7 
31.1 

100.0 
39.3 
30.2 
30.4 

Solid  and  liquid  manure,, fresh 

Solid  manure,  leache<l 

Solid  and  liquid  manure,  leached.- 

30.8 
24.4 
19.9 

51.2 
33.3 

Dried  blood                    -- 

24.6 

Lime  nitrogen  as  a  fertilizer  for  cultivated  plants,  P.  Waoner  et  al. 
{Lanfliv.  I'fr.s.  stnt.,  m  {HHH),  A'o.  //-5,  pi).  ^K.i-,i7J;  nhs.  in  Chcm.  Ztg.,  31 
(1907),  No.  58,  Repcrt.  .Vo.  53,  p., 350;  Jour.  Chem.  8oc.  [London],  92  {1901), 
No.  537,  II,  p.  573;  CJirm.  Zmtbl.,  1907,  U,  No.  9,  pp.  726,  727).— A  series  of 
laboratory  investigations  and  pot  experiments  with  different  soils  and  crops 
are   reported. 
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It  was  found  that  lime  nitrogen  draws  on  the  moisture  and  carbon  dioxid  of 
the  air  and  gradually  loses  its  nitrogen  by  evaporation;  that  lime  nitrogen 
dissolves  slowly  in  water ;  in  contact  with  moist  soil  lime  nitrogen  undergoes 
various  changes,  resulting  in  ii  part  of  its  nitrogen  being  converted  into  dicy- 
andiamld,  which  is  injurious  to  plants ;  carbon  dioxid,  luuuus  acids,  and  heat 
favor  such  a  change,  while  soil  bacteria  retard  it  by  promoting  transformation 
of  the  lime  nitrogen  into  ammonia  and  nitric  acid.  Concentrated  solutions  of 
lime  nitrogen  hinder  the  formation  of  ammonia  and  nitric  acid  by  bacteria,  and 
the  production  of  these  compounds  can  proceed  only  in  very  dilute  solutions 
of  lime  nitrogen.  The  formation  of  nitric  acid  requires  even  more  dilute  solu- 
tions than  the  production  of  ammonia.  The  nitrogen  of  urea  is  more  rapidly 
converted  into  ammonia  and  nitric  acid  by  bacterial  action  than  lime  nitrogen. 
The  urea  was  more  rapidly  converted  into  ammonia  in  sandy  soils  than  in 
loamy  soils,  but  the  reverse  was  true  in  case  of  lime  nitrogen.  The  loss  of 
ammonia  from  the  soil  by  evaporation  was  greater  in  the  case  of  lime  nitrogen 
than  in  the  case  of  ammonium   sulphate. 

The  pot  experiments  with  carrots,  oats,  barley,  fodder  beets,  and  sugar  beets 
on  9  different  kinds  of  soil,  comparing  the  effect  of  nitrate  of  soda,  ammonium 
sulphate,  ammonium  nitrate,  ammonium  carbonate,  calcium  nitrate,  basic  lime 
nitrate,  fisli  gtiano,  and  green  manures,  showed  that  nitrate  of  soda  and  am- 
monium sulphate  gave  uniformly  higher  yields  and  greater  nitrogen  assiniila- 
tif>n  than  lime  nitrogen,  and  that  the  superiority  of  the  former  over  the  latter 
was  greater  the  larger  the  amount  of  lime  niti'ogen  applied.  The  effect  of  the 
lime  nitrogen,  however,  varies  with  the  amount  applied,  the  character  of  the 
soil,  and  other  conditions  of  application.  In  these  experiments  an  application 
of  0.75  gm.  per  pot  (25  cm.  in  diameter  and  33  cm.  deep)  gave  normal  results. 
Using  the  results  of  pot  experiments  as  a  basis,  it  is  calculated  that,  taking 
the  fertilizing  value  of  nitrate  of  soda  as  100,  that  of  lime  nitrogen  is  00.  As 
already  stated  the  conditions  which  favored  the  formation  of  dicyandiamid 
lowered  the  efficiency  of  the  lime  nitrogen.  Conditions  which  favored  the  action 
of  the  lime  nitrogen  were  wide  and  uniform  distribution,  thorough  mixture  of 
the  lime  nitrogen  with  the  surface  soil,  early  application  (at  least  14  days 
before  seeding),  abundant  moisture,  high  bacterial  content  of  the  soil,  a  loamy 
s(»il   in  good  condition,   and  not  too  large  application. 

The  comparative  data  obtained  for  the  other  nitrogenous  fertilizers  tested 
showed  little  difference  in  effect  between  ammonium  sulphate  and  ammonium 
nitrate,  and  on  loam  soils  ammonium  carbonate  was  just  as  efficient  as  the 
sulphate  and  nitrate.  On  sandy  soils  the  carbonate  was  normal  in  action  when 
applied  at  rates  not  exceeding  0.75  gm.  per  pot.  The  action  of  calcium  nitrate 
was  perfectly  normal  when  apiilied  to  loam  soils  at  a  rate  of  1.5  gm.  per  pot, 
and  on  sandy  soils  when  applied  at  rates  of  2.25  gm.  per  pot.  The  high  lime 
content  of  the  calcium  nitrate  and  the  still  higher  conteiit  of  the  basic  lime 
nitrate  produced  an  injurious  effect.  Fish  guano  produced  a  fertilizing  effect 
corresponding  to  78,  taking  the  action  of  ammonium  nitrate  and  suli)hate  as 
100.  On  sandy  soils  the  green  manures  were  just  as  efficient  as  the  fish  guano. 
On   loam   soils  they   were   somewhat   less  efficient. 

Ammonium  sulphate  as  a  fertilizer,  Huntkr  (Jour.  Ga><li(jhi.,  59  (1907), 
p.  236;  abs.  in  Clicm.  Ztg..  31  (1901),  No.  73,  Rrpert.  Xo.  67,  p.  455).— The 
results  of  numerous  comparative  tests  by  different  investigators  of  ammonium 
sulphate  and  other  nitrogenous  fertilizers  showing  the  superior  fertilizing  value 
of  ammonium  sulphate  are  compiled. 

Experiments  with  crude  ammonia,  L.  Babgeron  (Jour.  Agr.  Prat.,  n.  ser., 
l.'f  (1907),  No.  3-'f,  pp.  242-2-'f6,  figs.  5). — Experiments  with  white  mustard  con- 
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ducted  by  J.  C.  Pauii)ari  of  tlif  Italian  union  of  agricultunil  syndicates  are 
reviewed. 

The  experiments  were  made  in  boxes  containing  .30  Ivg.  of  soil.  Ammonium 
sulphate  used  at  the  rate  of  5  gm.  per  box  supplying  about  I  gni.  of  nitrogen 
was  compared  with  crude  anunonia  (prepared  from  gas  liquor)  containing 
from  !"»  to  0.5  per  cent  of  ammonia,  at  rates  of  15  to  .50  gm.  supplying  from 
0.77  to  2.08  gm.  of  nitrogen  per  box.  The  crude  ammonia  was  applied  30 
days  before  seeding  and  at  the  time  of  seeding. 

The  crude  ammonia  was  less  effective  than  ammonium  sulphate.  Applica- 
tions of  about  1,800  lbs.  per  acre  gave  best  results.  The  results  with  reference 
to  time  of  application  were  not  conclusive.  Other  experiments,  however,  accord- 
ing to  the  reviewer,  have  shown  conclusively  that  the  material  must  be  applied 
some  time  before  seeding  to  give  best  results.  Considerable  time  is  necessary 
for  nitrification  and  transformation  of  injurious  compounds  which  may  be 
present. 

Production  of  sulphate  of  ammonia  (Jour.  Bd.  Apr.  [London],  J.'/  (Jf)07). 
No.  5,  pp.  305,  306). — The  report  for  1900  of  the  chief  inspector  under  the 
alkali  and  works  regulations  acts,  shows  that  there  were  107  chemical  fertilizer 
factories  and  495  sulphate  and  muriate  of  ammonia  works  subject  to  insjiection 
during  that  year  in  Great  Britain.  The  imported  materials  used  in  the  fertilizer 
factories  were,  guano  24,000  tons,  mineral  phosphates  442,970  tons,  and  nitrate 
of  soda  108,48(!  tons.  The  sulphate  of  ammonia  produced  during  the  year  in 
the  T'nited  Kingdom  was  as  follows:  From  gas  works  157,100  tons,  iron  works 
21,284  tons,  shale  works  48..5,34  tons,  coke-oven  works  4.3,077  tons,  in-oducer-gas 
and  carbonizing  works  (bone  and  coal)  18,7.30  tons,  total  289,.391  tons.  The 
export  of  sulphate  of  ammonia  amounted  to  201,500  tons,  the  home  consumption 
to  about  88,000  tons. 

Formation  of  ammonia  from  its  elements  by  the  action  of  the  electric  spark; 
the  influence  of  pressure,  E.  Rriner  and  E.  Mettlek  (Compt.  Rend.  Acad.  Sci. 
[Paris],  l.'i'i  (1007),  Xo.  1>,  pp.  6<)'i-6!n\  figs.  2;  ahs.  in  Chcm.  Abs.,  1  (WOI), 
No.  16,  p.  2068). — "The  authors  allowed  the  discharge  of  the  secondary  of  an 
induction  coil  to  pass  through  a  mixture  of  nitrogen  and  hydrogen  corresponding 
to  the  formula  N2+3H2,  and  condensed  the  ammonia  produced  in  a  tube  cooled 
by  liquid  air,  thus  avoiding  the  destructive  action  of  the  sparlv  (m  the  ammonia 
itself.  Manometric  observations  of  the  pressure  allowed  them  to  follow  up  the 
reaction.  They  studied  the  influence  of  the  initial  pressure  and  found  that 
the  yield  in  ammonia  is  maximum  at  a  pressure  of  about  100  nun.  (0.17  gm, 
ammonia  per  kilowatt  hour).  The  existence  of  this  maximum  is  due  to  the 
fact  that,  while  increase  of  i)ressure  accelerates  the  reaction,  it,  on  the  other 
hand,  diminishes  the  electrical  conductivity  of  the  gas." 

The  electro-thermic  combustion  of  atmospheric  nitrogen,  F.  Howles  (Jour. 
Soc.  VUcin.  Indus.,  26  (I'JOl),  No.  7,  pp.  290-297,  pgs.  10;  nhs.  in  Client.  Zenthl., 
1907,  I,  No.  23,  p.  WH;  Chem.  Abs.,  1  {1907),  No.  16,  pp.  2162-216.',).— 'n\e 
author  i-eviews  investigations  made  by  him  in  1808-99  and  discusses  the  scien- 
tific in-inciiiles  and  the  technical  processes  involved  in  the  combustion  of  nitro- 
gen with  oxygen  and  the  transformation  of  nitrous  oxid  into  nitric  acid,  as 
well  as  the  cost  of  producing  nitric  acid  with  water  power,  steam,  Mond  gas, 
and  blast-furnaco  gases. 

The  estimated  cost  per  1,000  kg.  (2,2(X)  11)S.)  of  anhydrous  nitric  acid  with 
the  different  sources  of  power  is  approximately  as  follows :  Water  $32,  steam 
$4S,  xMond  gas  $29,  and  blast-furnace  gases  $13. 

The  author  estimates  that  the  waste  power  of  the  blast  furnaces  of  Europe 
is  more  than  sufficient  to  supply  the  electrical  energy  which  would  be  required 
to  manufacture  the  sodium  nitrate  consumed  there  at  the  present  time. 
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On  the  combustion  oi  air,  F.  Ri^ss  (Ostrn:  Cluiit.  Ztg.,  10  (1907),  Xo.  17, 
pp.  2S7-:2.'fS,  pps.  10).— A  stiuly  of  the  quantitative  relations  of  oxidation  of 
nitrogen  in  the  liiyli-tension  flame  is  reported. 

A  new  system  for  the  fixation  of  atmospheric  nitrogen,  F.  Savorgnan  di 
Bbazza  (Sci.  Anirr.,  97  (1907).  .\o.  /.7,  />/>.  2J6',  257,  flgs.  .'/). — The  history  of 
the  development  of  the  process  of  manufacture  of  calcium  cyanamid  is  traced 
and  the  application  of  the  process  on  a  larjre  commercial  scale  at  Piano  d'Orte, 
Italy,  is  described.  The  character  of  the  product  obtained,  and  its  value  as  a 
fertilizer  are  also  briefly  discussed. 

The  utilization  of  peat  for  power  purposes  with  the  recuperation  of  by- 
products {Elect rochem.  and  MctaUurg.  Indus.,  5 '{1907),  No.  10,  pp.  3S7-:389, 
392,  405-Jf07;  Sci.  Amer.  Sup^,  64  {1907),  Xo.  1666,  pp.  362,  363).— The  utiliza- 
tion of  peat  as  fuel,  for  the  production  of  coke,  producer  gas,  fertilizers,  and 
paper  pulp,  and  for  the  generation  of  power,  is  discussed  mainly  on  the  basis  of 
recent  articles  by  A.  Frank  and  N.  Caro.  There  is  also  a  brief  note  on  the 
status  of  the  peat  question  in  the  United  States. 

Peat  in  the  United  States  {U.  8.  Geol.  Surveij  Press  Bui.  298.  folio).— This 
is  an  advance  notice  of  a  chapter,  by  M.  R.  Campbell,  dealing  with  this  subject 
in  Mineral  Resoui-ces  of  the  United  States,  Calendar  Year  1006,  which  briefly 
reviews  the  condition  of  the  peat  industry  in  this  country  during  1906.  Data 
are  given  regarding  the  extent  and  distribution  of  peat  deposits  and  the  possibil- 
ities of  the  utilization  of  peat  as  a  fuel  and  for  the  manufacture  of  producer 
gas. 

Florida  rock  and  other  phosphates  for  land  fertilization,  A.  W.  Thackara 
{Daihi  Consuldf  and  Trade  Rpts.  VV.  8'.].  1907,  Xo.  2992,  pp.  1-3).— A  brief 
statement  is  given  regarding  the  German  imports  of  phosphates  aud  other  fer- 
tilizing materials. 

According  to  this  statement  "  Germany,  although  a  country  of  agricultural 
contrasts  caused  by  its  natural  conditions,  utilizes  every  resource  it  possesses 
to  the  greatest  advantage.  The  endeavor  is  becoming  more  evident  to  obtain 
a  greater  raw  production  per  acre,  even  at  an  increased  expense  of  labor  and 
money.  In  Germany  to-day  there  is  a  more  thorough  tilling  and  working  of 
the  soil,  greater  attention  is  paid  to  the  proper  manuring  of  the  ground  with 
natural  and  artificial  fertilizers,  to  systematically  draining  the  fields,  to  a 
proper  breeding'of  cattle,  and  to. the  rational  feeding  of  useful  stock.  By  these 
measures,  together  with  the  use  of  nitrogen-accumulating  plants,  it  has  become 
possible  to  make  the  lightest  sand  and  moor  soil  productive,  so  that  large  tracts 
of  land  hitherto  uncultivated  are  now  utilized  in  providing  food  for  the  people. 
In  addition  to  the  raw  materials  and  finished  products  for  fertilizing  pur])oses 
produced  in  this  country,  Germany  imported  in  l(K)f5,  27,38.5  tons  of  artificial 
guano,  poudrette,  etc..  2!),157  tons  of  natural  guano,  .37,823  tons  of  bone  meal, 
193,896  tons  of  Thomas  phosphate  meal,  531,19.5  tons  of  phosphates,  7S,0.3<;  tons 
of  superphosi)hate,  and  20,687  tons  of  animal  blood,  manure,  etc."  Of  the 
.531,195  metric  tons  of  phosphates  imported  during  1906,  293,119  tons  came  from 
the  Ignited  States. 

Phosphate  deposits  in  the  Southern  States,  L.  P.  Brown  (Amcr.  Pert.,  27 
{1907),  Xus.  3,  pp.  15-17,  fiys.  2;  J,,  pp.  2.J-27 ;  5.  pp.  22-2',).— The  extent, 
character,  and  exploitation  of  these  deposits  are  described. 

The  mineral  industry:  Its  statistics,  technology,  and  trade  during  1906, 
edited  by  W.  K.  Ingalls  {X(ic  York  and  Loudon.  1907.  rol.  15,  pp.  XXIV  +  931; 
rev.  in  Jour.  Soc.  Chem.  Indus.,  26  {1907).  Xo.  17,  i>.  .0.0',).— As  usual,'  this 
annual  contains  chapters  on  phosphate  rock  and  potassium  sjilts,  as  well  as  on 
otht-r  mineral  products  of  less  agricultural  importance. 
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Commercial  fertilizers.  J.  S.  Bx'rd  [I'tilifornia  Sta.  Riil.  l!^!i,  iip.  .'/.s?/-i'/.?). — 
The  results  of  exaniiuation  of  226  S!iuii)l(.'S  of  fertilizers  suul  fertilizing  mtiterials 
inspectetl  under  tlie  State  law  during  tlie  half  year  ended  June  30,  1907,  are 
reportetl  in  this  bulletin.  This  is  the  fourth  year  of  fei'tilizer  inspection  in  the 
State,  and  It  is  stated  that  there  is  much  evidence  to  show  "  that  these  system- 
atic insi)ectioiis  have  resulted  in  materially  raising  the  standard  of  the  fertiliz- 
ers sold  in  the  State."  A  comjiarison  of  the  results  for  three  years  shows  a 
constant  and  satisfactory  decrease  in  the  percentage  of  ingredients  below  the 
guaranteed  composition  and  also  in  the  percentage  of  samples  below  the  guaran- 
teed valuation. 

Report  on  commercial  fertilizers,  1907,  E.  H.  Jenkins  and  J.  P.  Street 
(Connecticut  kitatc  Sta.  Rpt.  1907-8,  pt.  1,  pp.  120). — Analyses  of  652  samples 
of  commercial  fertilizers  and  manurial  waste  products  examined  during  the 
year  are  reported  and  discussed  with  reference  to  variation  in  composition  and 
commercial  value.  The  fertilizers  examined  are  classified  as  follows:  Contain- 
ing nitrogen  as  the  chief  active  ingredient,  220  samples ;  phosphoric  acid.  11 
samples:  i)otash,  23  samples;  containing  nitrogen  and  phosphoric  acid,  50 
samples;  mixed  fertilizers,  264  samples;  and  miscellaneous  fertilizers  and 
manures,  77  samples.  A  special  feature  of  this  report  is  a  discussion  of  the 
classification  and  quality  of  cotton-seed  meal  sold  in  the  State,  accompanied  by 
analyses  of  lit!)  samples.  The  rules  regarding  classification  and  sampling  of 
cotton-seed  meal  adopted  by  the  Interstate  Cotton  Crushers  Association  in  1007 
are  given.  It  is  stated  that  more  than  5,000  tons  of  cotton-seed  meal,  valued  at 
.$155,(X>0.  were  used  as  a  fertilizer  in  Connecticut  during  the  past  year. 

Analyses  of  commercial  fertilizers  and  Paris  green,  ,T.  E.  Halligan  (Loiii- 
sidini  sidK.  HiiJ.  97,  pp.  117). — Tliis  bulletin  gives  a  summaiy  of  the  results  of 
analyses  of  4,161  samples  of  fertilizers  and  fertilizing  materials  and  214 
samples  of  I'aris  green  examined  under  State  law  during  1906-7.  The  fertiliz- 
ing materials  examined  include  among  others  486  samples  of  acid  phosphates, 
206  samples  of  bone  meal.  206  samples  of  tankage,  and  S64  samples  of  cotton- 
seed meal. 

Of  the  complete  fertilizers  examined  none  fell  below  the  guaranty  in  all  three 
f)f  the  essential  elements.  In  the  larger  number  of  instances  the  deficiencies 
were  in  the  nitrogen  content,  but  when  the  nitrogen  was  below  the  guarantj^ 
there  was  generally  an  excess  of  phosphoric  acid  present.  The  deficiencies  are 
.'ittributed  in  i)art  to  poor  mixing  of  materials. 

Of  the  S64  samples  of  cotton-seed  meal  examined  230  fell  below  their  guaran- 
ties. Only  ;i  small  proportion  of  the  acid  phosphates  fell  below  guaranty.  Of 
the  2(K;  samples  of  bone  meal  179  met  their  guaranties  in  phosphoric  acid  and 
nitrogen.  23  fell  below  in  phosphoric  acid,  and  4  in  nitrogen.  Out  of  the  206 
sanijiles  of  tankage  analyzed  IS  samples  fell  below  guaranty  in  nitrogen  and 
I)hosphoric  acid,  92  in  nitrogen  only,  and  S  in  phosi)horic  acid  only. 

Of  the  214  samples  of  Paris  green  examined  all  ran  above  the  guai'anty  of  ."lO 
r»er  cent  arsenious  oxid  required  by  law. 

Fertilizer  inspection,  C.  I).  Woods  and  .1.  M.  Rajitlett  (Maine  ^ta.  But.  I'ld. 
pp.  .iO.i-i.l'i ) . — This  bulletin  rejjoi'ts  analyses  of  sami)les  collected  by  the  station 
of  about  200  brands  of  fertilizers  licensed  in  1!X)7. 

The  results  show  "an  increasing  tendency  to  fail  to  maintain  the  goods  up  to 
their  nunimum  guaranty.  For  the  most  part  these  are  slight  and  generally  in 
only  one  constituent.  It  also  usually  haiM»ens  that  the  other  constituents  are  in 
sufficient  excess  to  jireclude  any  idea  of  intention  on  the  i)art  of  the  manufac- 
fiiror  not  fu  live  up  to  the  guaranty.  I'sually  the  frouble  is  due  to  incomplete 
mixing."' 
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Inspection  of  commercial  fertilizers,  .7.  P.  Street  et  ai,.  (New  Jersey  Stas. 
Rl)t.  1906,  pp.  J7-,l'i). — This  contains  a  brief  statement  regarding  the  fertilizer 
inspection  during  1906  reported  in  detail  in  Bulletins  196  and  198  of  the  station 
(E.  S.  R.,  IS,  pp,  433,  821)  and  a  compilation  representing  3,462  analyses  by  the 
New  Jersey  Stations  of  174  different  materials  of  value  for  fertilizing  purposes. 

AGRICULTURAL  BOTANY. 

Nature  and  development  of  plants,  C.  C.  Curtis  (Neiv  York,  1907,  pp.  VII 
+^7/,  figs.  3.'i2). — This  work  is  not  intended  as  a  text-boolv  and  does  not  follow 
the  usual  lines  of  such  books,  but  is  designed  by  the  author  to  give  the  reader 
a  point  of  view  from  which  to  consider  the  plant  world.  The  first  part  is  a 
study  of  the  fitness  and  adaptation  of  the  leaf,  root,  and  stem  of  the  plant  to 
the  conditions  imder  which  the  plant  lives  and  to  the  work  which  it  performs. 
In  the  second  part  the  development  of  plants  aiid  their  cljissiticaticm  are  treated 
at  some  length. 

Causes  determining  the  distribution  of  plants,  C.  Marechal  {Ann.  Gcm- 
bloiix,  11  (1907),  Xo.  .9,  ijp.  503-508). — A  study  is  given  of  some  of  the  causes 
that  determine  the  natural  distribution  of  plants,  and  the  author  claims  that 
attention  to  the  same  factors  would  prove  advantageous  in  introducing  jtlants 
into  new  regions.  The  principal  factors  are  said  to  be  elevation,  temperature, 
rainfall  and  humidity,  and  character  of  the  soil. 

Factors  affecting  the  seasonal  activities  of  plants,  D.  T.  MacDougal  ( Plant 
World,  10  (1907),  Xo.  10,  pp.  217-237.  ptjs.  3). — An  account  is  given  of  investi- 
gations which  are  being  carried  on  by  the  department  of  botanical  research  of 
the  Carnegie  Institution.  Gardens  are  located  in  alpine,  sul)ali)iiie,  and  arid 
situations  near  Tucson,  Ariz.,  at  which  an  interchange  of  plants  has  been  made 
to  test  the  various  factors  influencing  their  seasonal  activities. 

So  far  as  the  investigations  have  been  pursued,  the  forces  or  factors  affecting 
vegetation  are  believed  to  be  sim])le  physical  properties,  and  among  the  most 
important  are  the  thermal  requirements  of  the  plants.  To  determine  the  ther- 
mal requirements  of  plants  the  author  has  adopted  a  system  of  measurement 
in  which  the  number  of  hour-degrees  exposure  is  determined  for  the  plant, 
i)eginning  with  the  winter  solstice  or  with  the  germination  of  the  seeds. 

The  internal  temperature  of  leaves  under  tropical  insolation,  A.  M.  Smith 
(I'roc.  Camhridgv  I'hil.  /S'oc,  i.J  (1907),  Xo.  3.  p.  296). — An  abstract  is  given  of  a 
jtaper  connnunicated  by  the  author  giving  the  results  of  investigations  relating 
to  the  internal  temperature  of  leaves.  It  was  found  that  in  still  air,  leaves 
when  placed  in  the  sun  possessed  an  internal  temperature  of  15°  C.  above  the 
surrounding  air.  In  the  shade  the  internal  temi)erature  varied  from  1.5°  below 
to  4°  above  that  of  the  surrounding  air  under  different  conditions.  Breezes 
of  various  strengths  reduced  the  temperature  from  2  to  10°. 

An  attempt  was  made  to  estimate  the  magnitude  of  the  cooling  due  to  tran- 
spiration, and  of  two  sets  of  leaves  differences  averaging  2.5°  were  noted. 

It  was  found  that  red-brown  coloring  matter  in  the  leaves  tended  to  raise 
the  internal  temi)erature  i>f  the  leaf  fi-om  2  to  4°  above  similar  leaves  which 
were  white  or  nearly  so.  Young  colored  leaves  of  thin  texture,  it  is  believed, 
would  be  cooler  than  mature  green  leaves  of  the  same  six'cies,  owing  to  more 
rai)id  loss  of  water,  but  the  presence  of  red  pigment  causes  their  temperature 
in  most  cases  to  be  equal  to  or  even  higher  than  that  of  the  mature  leaves. 

The  relation  of  phanerogamic  parasites  to  nitrates,  M.  Mirande  (Compt. 
Rend.  Acad.  Sci.  [Paris],  1J,5  (1907),  Xo.  11,  pp.  507-509) .—The  author  has 
made  a  study  of  a  number  of  phanerogamic  parasites  to  determine  if  possible 
the  causes  of  their  parasitism.    He  found  an  entire  absence  of  nitrates  in  such 
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parasites  as  brooui  rape.  ilotUler,  etc..  where  the  parasitism  is  complete,  Ijut 
among  the  hemiparasites,  lilie  Euphrasia,  lUiiuaiithus,  aud  Pedicularis,  uitrates 
may  or  may  not  be  present.  In  interpreting  the  results  he  claims  that  the 
obligate  parasites  being  unable  to  utilize  nitrates,  must  depend  upon  their  host 
plants  for  their  nitrogen  supplies,  which  are  taken  up  as  combined  organic 
nitrogen  by  the  haustoria. 

The  association  of  Pseudomonas  radicicola  ■with  Bacillus  ramosus,  \Y.  G. 
Sackett  (Rpt.  Midi.  Anid.  .s'c/.,  8  ilHOU),  pp.  1 ',1-1  ■'>()) . — The  author  calls  atten- 
tion to  the  fact  that  in  preparing  and  developing  liquid  cultures  of  tubercle- 
forming  bacteria  it  frequently  happens  that  during  the  growth  of  the  germs 
there  is  a  fermentation  set  up  which  is  not  typical  of  P.  radicicola.  An  exam- 
ination of  the  material  shows  quite  frequently  bacteria  of  the  B.  ramosus  type. 

A  series  of  investigations  was  undertaken  to  determine  the  antagonism  which 
exists  between  different  soil  bacteria  and  the  germ  producing  the  nodules  of  the 
alfalfa  plants.  Cultures  were  made  in  which  P.  radicicola  from  alfalfa  and 
B.  ramosus  were  employed.  An  examination  of  the  four  series  shows  that 
where  the  alfalfa  germs  were  grown  in  pure  cultures  there  was  always  an 
increase  in  their  number  throughout  the  experimentation  period.  Where  the 
alfalfa  germs  and  B.  ramosus  were  associated  in  the  same  flask,  the  alfalfa 
organisms  did  not  in  a  single  instance  show  any  growth,  while  B.  ramosus  did 
grow  and  multiply,  although  in  greatly  reduced  numbers  as  compared  to  the 
growth  in  pure  cultures. 

The  relation  of  certain  biological  principles  to  plant  breeding,  E.  M.  East 
(Connecticut  State  Sta.  Bui.  J.5S,  pp.  OS.  figs.  6). — -This  is  a  critical  summary  of 
the  most  important  theories  and  principles  of  variation,  evolution,  and  heredity, 
with  especial  reference  to  their  practical  bearing  on  the  methods  of  breeding 
farm  crops.  The  bulletin  is  designed  to  give  the  practical  breeder  an  introduc- 
tion to  the  theoretical  side  of  the  subject.  An  extended  discussion  is  given  of 
the  methods  and  technique  of  plant  breeding,  in  which  the  author  attempts  to 
point  out  what  appear  to  be  the  advantages  and  short^'omings  of  the  different 
methods. 

The  author  summarizes  the  present  status  of  our  knowledge  regarding  the 
subject  of  inheritance  and  hybridization  as  follows : 

"(1)  Organisms  are  composed  of  numbers  of  characters  which  are  inherited 
as  units.  These  units  are  inherited  by  detinite  laws  of  which  Mendel's  law  is 
the  first  to  have  been  discovered.  Since  these  characters  are  inherited  as  units 
it  is  most  reasonable  to  suppose  that  each  one  has  been  originated  fully  formed, 
i.  e.,  as  a  mutation.  The  addition  of  a  new  unit  character  is  the  only  real  dif- 
ference between  this  mutating  organism  and  its  progenitors,  and  is  the  true  and 
only  foundation  for  domestic  improvement. 

"(2)- The  object  of  hybridization  is  to  shuffle  and  recombine  these  unit  char- 
acters. Hybridization,  therefore,  actually  produces  nothing  new  in  spite  of  its 
wonderful  manifestations.  Just  as  chemical  units — the  elements — -can  be 
(•oml)ined  and  recoinbined  into  different  compounds,  so  can  the  unit  characters 
of  organisms  be  combined  and  recombined  by  hybridization. 

"(.->)  The  value  of  the  selection  of  fluctuations  is  slightly  to  increase  or  to 
decrease  the  manifestations  of  a  unit  character  after  it  has  been  formed  by 
nature.  Selection  can  never  produce  a  unit  character,  for  there  is  obviously  no 
basis  upon  which  it  could  w^ork." 

This  bulletin  will  be  found  to  be  a  mo.st  valuable  summary  and  statement  of 
the  principles  underlying  plant  breeding,  much  of  the  literature  of  which  is  not 
generally  available. 

Degeneration  in  potatoes,  (i.  Massee  (Roij.  Bot.  Gard.  Kew,  Bui.  ^[isc. 
Inform.,  1907,  No.  ,s,  pp.  307-31],  pi.  1). — The  author  states  that  in  the  past  few 
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years  luauy  iuquiries  have  been  uiade  as  to  the  reast)ii  why  potato  tubers  fall  to 
form  sprouts  even  when  placed  under  the  most  favorable  conditions.  This  phe- 
nomenon is  known  to  occur  not  only  in  England,  but  also  in  Germany  and 
France,  and  a  study  extending  over  3  years  has  resulted  in  the  conclusion  that 
the  failure  to  sprout  is  due  more  or  less  to  the  arresting  of  the  development  of 
the  vascular  system  of  the  tuber,  and  to  the  comparative  absence  of  diastase. 

The  imperfect  development  of  the  flbrovascular  system  of  the  tuber  is  said  to 
be  mainly  due  to  the  desire  to  obtain  a  potato  with  an  even  surface,  and  selec- 
tions have  been  made  with  this  point  in  view,  but  at  the  expense  of  the  germi- 
nating power. 

In  other  instances  it  was  found  that  accumulated  starch  was  not  utilized, 
which  indicated  a  lack  of  diastase.  Studies  were  made  which  indicate  that  the 
amount  of  diastase  may  be  increased  by  the  use  of  superphosphates,  and  that  it 
is  produced  more  abundantly  in  light  than  in  darkness  and  at  a  high  rather 
than  a  low  temperature. 

In  connection  with  this  Investigation,  tubers  that  had  failed  to  produce 
sprouts  under  the  most  favorable  conditions  available  to  the  ordinary  grower 
were  placed  in  a  forcing  pit  having  a  temperature  averaging  70°  F.  and  left 
uncovered.  After  a  time  sprouts  were  formed  freely  at  the  apical  end  of  the 
tubers  in  all  the  eyes,  and  when  planted  the  potatoes  yielded  an  abundant  crop 
of  normal  potatoes. 

Report  of  assistant  in  botany,  K.  Y.  Winters  {Florida  »S7«.  Ritt.  I!)07,  pp. 
LIII-LVI). — The  principal  investigations  reported  are  on  the  fermentation  of 
kaki  or  Japanese  persimmon,  celery  blight,  and  lettuce  drop. 

The  fermentation  experiments  with  the  Japanese  persimmon  were  made  in 
glass  jars,  following  in  the  main  the  Japanese  method  for  fermenting  these 
fruits.  Absorbent  cotton  saturated  with  alcohol  was  placed  in  the  bottom  of 
each  jar,  over  which  was  put  a  glass  plate  to  keep  the  fruit  from  ctuning  in  con- 
tact with  the  alcohol.  Carefully  selected  fruits  were  then  placed  in  the  jar,  and 
the  whole  covered  with  a  second  glass  plate.  The  fruit  was  observed  from  time 
to  time  and  at  the  end  of  9  days  was  examined. 

It  was  found  that  in  the  check  lots  no  external  change  had  taken  place, 
except  a  gradual  ripening  shown  by  the  darkening  of  the  fruit,  which  still  re- 
tained considerable  of  the  astringent  flavor.  Among  the  fruits  treated,  those 
which  were  the  lirmest  when  placed  in  the  jars  were  in  the  most  excellent  con- 
dition and  at  the  end  of  3G  days  had  kept  much  better  than  riper  fruit.  The 
flavor  was  greatl^  imprf)ved,  the  fruit  was  free  from  astringency,  and  a  pleasant 
sul)aci(l  flavor  had  been  developed.  These  exi)erimeuts  show  that  the  fruit  is 
imi)roved  by  this  fermenting  process,  and  that  fresh  firm  fruit  free  from 
bruises  should  be  used. 

The  celery  blight  or  blackheart,  due  to  Bactertum  a  pit  {?),  and  the  lettuce 
drop  caused  by  Sclcrolinid  lihertiann.  are  briefly  described. 

FIELD  CROPS. 

A  successful  Alabama  diversification  farm,  M.  A.  Crosby,  J.  F.  Dugger,  and 
W.  J.  Spillman  {U.  M.  Dcpt.  Ai/r..  Fanners'  Bill.  310,  pit.  -U.  fif/s.  J/). — This 
liulletin  gives  an  account  of  the  first  ',i  years'  work  in  diversified  farming  on  a 
certain  |)lantati(>n  in  Alabama.  The  operations  for  each  year  are  descrilted  and 
the  receipts  and  expenditures  are  given.  In  1904,  alfalfa,  corn,  cowjieas,  cotton, 
melilotus,  and  sorghum ;  in  1905,  alfalfa,  winter  barley,  corn,  cowpeas,  and 
sorghum ;  and  1906,  corn,  cowpeas,  alfalfa,  sorghum,  and  peanuts  wei"e  grown. 

The  plan  of  rotation  and  the  arrangement  of  fields  are  discussed.  The  I'otation 
was  planned  with  a  view  to  improving  the  soil  and  to  growing  crops  for  the 
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iiiaiutenanee  and  fattenip.g  of  1k)jj;s.  The  results  of  the  '.\  years'  work  are  taken 
as  Indicating  that  the  method  of  diversilietl  farming  foUowetl  can  be  made  ia\)tit- 
al)le  in  the  South  wherever  alfalfa  grows  successfully. 

The  average  net  profit  per  acre  for  the  3  years  on  this  farm  was  $11.37,  but  if 
rental  of  $3  an  acre  is  allowed  the  profit  is  cut  down  to  .$s.37  per  acre.  It  was 
observed  that  the  brown  and  reddish  brown  soils  are  not  nearly  as  well  adapted 
to  alfalfa  culture  as  the  black  and  gray  soils.  The  results  for  lUOtJ  showed  that 
a  well-set  alfalfa  field  the  second  year  from  sowing  will  furnish  pasture  for  ll! 
to  15  hogs  to  the  acre  from  April  1  to  October  1,  and  at  the  same  time  produce  1* 
tons  of  hay  per  acre.  The  first  year,  when  the  rows  of  corn  were  laid  out  with 
the  contour  of  the  land  and  cultivated  only  one  way,  the  cost  of  cultivation  of 
the  corn  avei'aged  $1.38  per  acre  and  the  cost  of  haying  70  cts.,  but  in  1905  and 
1900  when  the  corn  was  check-rowed  and  cultivated  both  ways  this  was  re- 
duced to  $1.10  and  21  cts..  respectively. 

A  successful  southern  hay  farm,  H.  Benton  ( U.  S.  Dept.  Agr.,  Farmers' 
Bid.  312,  pp.  Jo). — In  the  discussion  of  the  management  of  this  farm  the  cul- 
tural methods  used  in  connection  with  growing  crimson  clover,  oats,  corn,  and 
cowpeas  are  described. 

Forage  crop  experiments,  G.  A.  Billings  (New  Jersey  Stas.  Rpt.  1906,  pp. 
270-297,  pis.  9,  dgm.  1). — Soiling  crops  were  grown  in  rotation  and  a  yield  of 
225.5G  tons  of  green  forage  was  secured,  which  furnished  feed  to  35  adult  and 
12  young  animals  142  days.  A  summary  of  the  results  is  given  in  the  follow- 
ing table : 

Cost  of  the  forage  erops  and  the  total  nutrients  in  the  forage. 


Kind. 


Rye 

W  heat 

Grass 

Alfalfa 

Jap.  barnyard  millet  . . 
Thor.  White  Flint  corn 
Southern  White  corn  . . 
Kafir  corn  and  cowpeas 
Variety  experiment 

plat 

Cowpeas 

Second-crop  grass 

Total 


Cost. 


Tons. 


20.70 
19.43 
19.25 
22.46 
26. 10 
12. 40 
11.  .50 
12.60 

7.00 
53.78 
20.34 


Seed. 


S6.80 
6.60 


6.35 
.66 
.45 

2.56 

1.80 
19. 56 


225.  56     43.  28 


Manures 
and  fer- 
tilizers. 


$15. 00 
5.00 
16. 50 
11.31 
23.01 
9.63 
10. 92 
10.  .52 


Labor. 


$19. 35 
41.91 
22. 00 
14.00 
25.15 
11.45 
10. 58 
11.40 


4.47  7.86 
39. 65  57. 65 
16.50       12.00 


1.57. 51     206. 35 


Total. 


$40. 65 
26.51 
38.50 
25. 31 
.53. 51 
21.74 
21.95 
24.48 

14.13 

116. 86 

28.50 


Aver- 
age per 
ton. 


$1.96 
1.36 
2.00 
1.13 
2.05 
1.75 
1.91 
1.94 

2.02 
2.16 
1.40 


Total  nutrients. 


Protein. 


Lbs. 
952.2 
931.2 
1,347.0 
2, 025. 0 
783.0 
421.6 
345.0 
630.0 

196.0 

3, 334. 4 

894.9 


Lbs. 

228.4 

271.6 

308.0 

405. 0 

312. 2 

148.8 

230.0 

176.4 

70.0 
752.9 
264.1 


11,800.3  I  3,168.4 


Carbo- 
hy- 
drates. 


Lbs. 
7, 907. 4 
6, 906. 4 
5, 274. 0 
7, 830. 0 
7,621.2 
4, 092. 0 
5, 290. 0 
3, 099. 6 

2,114.0 
13, 068.  2 
5, 369. 8 


68,  .572.  <! 


The  first  heads  of  rye  apjieared  May  2,  at  which  time  cutting  and  feeding 
i)egan.  The  yield  from  5  acres  averaged  only  4  tons  per  acre,  although  3  acres 
were  to])-dresseil  with  manure  in  the  winter.  AVheat  made  an  excellent  growth 
in  early  May  and  yieldetl  over  0  tons  per  acre  with  no  top  dressing.  Planted 
after  corn  and  cowi)eas  with  no  manurial  treatment  wheat  produced  a  yield 
of  7.5  tons  per  acre.     The  influence  of  tlie  cowpeas  was  very  marked. 

Barnyard  millet  matured  a  crop  54  days  after  planting  and  yielded  7.7  tons 
of  green  forage  per  acre.  On  alfalfa  sod  barnyard  millet  sown  at  the  rate  of 
3  bu.  per  acre  produced  14.3  tons  of  green  fodder.  Thoroughbred  white  flint 
corn  was  planted  .Tune  14,  after  cutting  a  crop  of  wlieat  for  green  fodder,  and 
I)rodnced  well-matured  ears  at  the  rate  of  102  bu.  to  the  acre.  After  Crimson 
clover,  made  into  hay,  a  yield  of  92  bu.  per  acre  of  sound  corn  was  secured. 
The  corn  was  idauted  in   rows  3  ft.  apart  l)ut  tiuite  thickly  in  tin*  row,  yet 
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nearly  every  stalk  matured  a  good  ear  and  a  yield  of  12.4  tons  of  green  fodder 
per  acre  also  compared  favorably  witli  coarser  varieties  for  fodder.  Twelve 
pounds  of  Kafir  corn  and  Ij  bn.  of  Red  Kijiper  cowpeas  per  acre,  planted  June 
19,  yielded  12.6  tons  of  fodder  78  days  after  planting.  It  is  believed,  however, 
that  Whippoorwill  and  Black  cowpeas  would  make  a  better  combination  with 
Kafir  corn  on  account  of  their  earlier  maturity.  Cowpeas  planted  broadcast 
July  10  yielded  G.8  tons  of  green  forage  per  acre,  and  w^here  planted  in  rows 
2i  ft.  apart  7.5  tons  were  secured,  but  the  difference  in  yield  was  so  offset  by 
the  increased  cost  of  labor  that  the  cost  of  production  by  the  two  methods  was 
about  the  same. 

Average  yields  of  alfalfa  in  various  tests,  ranging  from  2.S3  tons  to  4  tons  per 
acre,  are  recorded.  An  application  in  November,  1J»05,  of  25  bu.  of  stone  lime 
freshly  slacked  resulted  in  a  marked  improvement  of  the  alfalfa  crop  the  fol- 
lowing year.  Experiments  with  alfalfa  seed  from  different  sources  showed  that 
in  total  yield  from  3  cuttings  the  seed  from  Utah  stood  first,  Kansas  (No. 
13,439)  second,  and  Minnesota  third.  A  comparison  of  seed  from  foreign 
countries  showed  wide  variations  in  the  vigor  of  the  crop.  The  best  yield  was 
secured  from  a  sample  from  Italy,  numbered  13,547.  The  use  of  cotton  muslin 
hay  caps,  45  by  45  in.,  with  corners  weighted  down  by  2  oz.  unthreaded  bolt 
nuts,  resulted  in  every  case  in  a  decided  difference  in  the  quality  of  the  hay  as 
compared  with  leaving  the  heaps  uncovered. 

Crimson  clover  sown  in  July,  1905,  gave  yields  the  following  year  ranging 
from  1.28  to  2.3  tons  of  hay  per  acre.  Early  Champion  and  White  Spring  oats 
were  sown  together  with  Scotch  Green  peas.  The  cost  of  production  of  hay  on 
different  plats  varied  from  $3.83  per  ton  to  $7.51. 

In  a  corn  fertilizer  experiment  one  plat  was  fertilized  with  400  lbs.  of  basic 
slag,  200  lbs.  of  nitrate  of  soda,  and  150  lbs.  of  muriate  of  potash  per  acre,  a 
second  plat  with  200  lbs.  of  nitrate  of  soda,  100  lbs.  of  ground  bone,  3.50  lbs.  of 
acid  phosphate,  and  150  lbs.  of  muriate  of  potash,  and  a  third  plat  with  200  lb?. 
each  of  nitrate  of  soda  and  Peruvian  guano.  IfK)  lbs.  of  ground  bone,  200  lbs. 
of  acid  phosphate,  and  150  lbs.  of  muriate  of  potash  per  acre.  The  first  plat 
yielded  14.53  tons  per  acre,  the  second  13.75  tons,  and  the  third  12.27  tons,  the 
cost  per  ton  for  the  3  plats  being  $1.14,  $1.27,  and  $1.44,  respectively.  It  is  con- 
cluded that  basic  slag  produced  vei*y  satisfactory  results. 

In  determining  the  cost  of  silage  from  t^outhern  w^hite  corn,  it  was  found  that 
the  cost  per  ton  for  growing  the  fodder  was  $1.43  and  for  cutting  and  filling  the 
silo  .1;1.12,  or  a  total  of  $2.55  per  ton  of  corn  silage.  Records  of  yield,  cost  of 
production,  and  net  income  from  70  acres  show  a  cost  of  $1,917.49  and  a  value 
produced  of  $3,024.51.  or  a  net  gain  of  $1,107.02. 

Notes  are  given  on  an  experiment  with  vetches  and  luinnes  and  with  seeds 
of  root  crops  from  I>enmark.  Of  the  Danish  seed.  Yellow  Olive-shapetl  Giant 
naangold  and  Danish  Stensballe  and  Danish  Champion  carrots  gave  promising 
results. 

The  Essex  field  experiments,  1906,  B.  W.  Bull  and  V.  H.  Kirkham  (Es!ie.v 
E(J.  Com..  Count II  Trch.  Lahs..  CheJms-fonl.  1901.  Apr.,  pp.  26.  plx.  2,  dgm.  J). — 
Among  the  7  varieties  of  wheat  under  test  Wilhelmina  ranked  first  with  a 
yield  per  acre  of  49.7  bu.,  this  being  24  bu.  m<n-e  than  the  yield  of  Rivett.  No 
great  difference  in  the  yield  of  straw  was  observed  but  the  quality  of  straw 
was  superior  in  Browick. 

Yellow  Globe,  Long  Red  and  Golden  Tankard  mangels  were  grown  by  3 
different  parties.  Yellow  Globe  gave  an  average  yield  per  acre  of  27  tons  1.5 
cwt.,  Long  Red  25  tons  5  cwt.,  and  Golden  Tankard  22  tons  13.5  cwt.  The 
average  dry  matter  content  was  9.42  per  cent  in  Yellow  Globe,  10.97  per  cent  hi 
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T.on^'  Red,  mikI  Kt-iif)  iter  cent  in  (Joltleii  Tankard,  and  tlio  suj^ar  content  was 
•i.25,  n.lo,  and  4.1)8  per  cent  respectively.  The  inferior  quality,  indicated  by 
tliese  figures,  is  attributed  to  st»asorial  conditions.  The  results  of  fertilizer  ex- 
l)eriments  with  mangels  seem  to  indicate  that  barnyard  manure  and  super- 
jthosphate  increases  the  quantity  without  deteriorating  the  quality,  that  nitrate 
of  soda  increases  the  yield  but  lower.s  the  quality  (although  an  actual  increase 
of  dry  matter  and  sugar  was  obtained),  and  that  salt  so  reduces  the  quality 
that  the  actual  amoimt  of  nutritive  material  per  acre  is  probablj'^  reduced.  It 
was  found  that  the  cost  of  producing  di'y  matter  in  mangels  was  lower  when 
barnyard  manure  or  commercial  fertilizers  were  used  alone  than  when  they 
were  used  together,  but  the  I'esidual  value  of  the  applications  must  decide 
which  produces  dry  matter  at  the  lower  cost. 

Five  varieties  of  sugar  beets  grown  in  one  test  gave  an  average  yield  of  22.2 
tons  per  acre.  Vilmorin  Improved  ranked  first  in  yield  and  quality  in  this  as 
well  as  in  the  preceding  year. 

A  fertilizer  experiment  with  jieas  showed  that  10  tons  of  barnyard  manure 
per  acre  was  as  effective  as  15  tons.  An  api)lication  of  5  cwt.  each  of  super- 
phospuate  and  kainit  and  1  cwt.  of  nitrate  of  soda  gave  a  slightly  better  yield 
tlian  the  lighter  application  of  barnyaixl  manure. 

A  comparison  of  4  grades  of  basic  slag  showed  that  the  35-38  per  cent  grade 
gave  the  best  results  w^hen  the  4  grades  were  used  in  equal  quantities. 

Field  experiments  at  Lauchstadt,  AV.  Schj^eiukwino  kt  al.  {Landir.  Jalirb.. 
.Uj  (1007),  No.  //,  piK  569-67(>,  7.W-7.'/,'?,  pis.  5).— The  sixth  report  of  the  station, 
presenting  the  results  secured  in  1904  to  190G,  inclusive.  Earlier  results  have 
been  previously  noted  (E.  S.  R.,  10,  p.  454).  Fertilizer  and  variety  tests  are 
reported  and  the  x'esults  are  given  in  tables,  togetlier  with  detailed  discussions. 

It  was  observed  that  on  the  station  soil  a  dry  year  following  either  a  normal 
■or  a  wet  season  will  produce  a  high  yield  of  grain  with  a  low  yield  of  straw, 
provided  the  scanty  precipitation  is  properly  distributed.  Rotatoes  also  gave 
good  yields  under  these  conditions,  but  beets  in  continued  dry  weather  were  a 
complete  failure.  In  dry  seasons  early  varieties  gave  higher  yields  than  late 
varieties,  but  this  difference  was  not  very  marked  among  varieties  of  spring 
barley.  During  seasons  of  low  rainfall  (ironing  winter  barley,  an  early 
variety,  gave  considerably  higher  yields  than  Bestehorn  Uiant,  a  late  maturing 
sort,  and  the  early  ri])ening  I^igowo  oats  produced  more  grain  than  the  late 
ripening  Strube.  Hungarian  and  American  varieties  of  wheat  gave  much 
better  returns  than  the  squarehead  sorts.  Late  ripening  and  starchy  varieties 
of  potatoes  were  less  ])roductive  than  earlier  varieties. 

With  reference  to  quality  it  is  stated  that  the  small  yields  of  grains  secured 
in  dry  years  are  richer  in  protein,  and  that  root  crops  contain  more  carbo- 
hydrates and  protein  than  the  larger  yields  secured  in  moist  seasons.  Lodged 
grain  in  wet  years  is  an  exception  to  this  rule,  as  this  is  often  high  in  protein 
in  connection  with  heavy  yields.  Attention  is  called  to  the  fact  that  no  great 
difference  in  sugar  content  in  the  sugar  beet  occurs  as  a  result  of  wet  and  dry 
seasons,  and  that  a  high  protein  content  in  brewing  barley  is  undesirable. 

To  reduce  the  loss  of  nitrogen  in  barnyard  manure  during  storage  it  is  ad- 
vised to  make  a  base  15  to  20  cm.  high  of  older  manure  in  a  thorough  state  of 
fei'menfation,  upon  which  the  fresh  manure  is  spread  as  made.  It  is  exi)lained 
that  carbon  dioxid  in  large  quantities  is  formed  in  the  old  manure,  which  is  not 
the  case  in  fresh  manure,  and  that  this  gas  retains  the  ammonia,  As  the  lower 
strata  of  the  fresh  manure  deposited  grow  older  these  begin  to  form  their  own 
carbon  dioxid.  By  this  method  the  losses  of  nitrogen  in  manure  under  coA-er 
were  reduced  from  30.31  to  16.94  per  cent.     The  use  of  gyi>sum  in  quantities 
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amounting  to  about  5  per  cent  of  the  manure  reduced  the  loss  of  nitrogen  to 
some  extent,  but  owing  to  the  large  quantities  required  and  the  sulphur  com- 
pounds formed  as  the  result  of  reduction  processes  and  which  are  injurious  to 
plant  growth,  gypsum  is  not  recommended  as  a  preservative  for  barnyard 
manure. 

The  most  complete  preservation  of  barnyard  manure  was  secured  by  separa- 
ting the  liquid  substance  and  preserving  it  by  itself,  while  the  solid  manure  was 
allowed  to  rot  with  water.  This  method  is  not  opposed  to  the  old  rule  that 
manure  should  be  kept  moist  and  compact,  but  rather  accords  with  it  as  in 
both  cases  losses  are  prevented  by  excluding  the  air  from  the  liquid  substance. 
Furthermore,  when  liquid  manure  is  stored  separately  the  organisms  which 
act  injuriously  are  not  at  all,  or  but  slightly,  active  on  account  of  the  lack  of 
carbon  which  in  mixed  manure  is  so  abundantly  suiiplied  by  the  solid  excrement 
and  the  litter. 

The  nitrogen  derived  from  green  manuring  was  well  taken  up  by  beets  and 
oats,  while  potatoes  on  the  better  soils  were  very  irregular  in  using  this  supply 
of  plant  food.  It  is  stated  that  as  a  result  of  the  cultivation  of  the  potato 
crop,  which  is  similar  to  fallowing  the  land,  so  much  nitrogen  is  made  available 
on  fairly  fertile  soils  that  this  covers  the  requirements  of  the  crop  and  that  con- 
sequently little  use  is  made  of  the  nitrogen  which  may  have  been  supplied  by 
green  manuring.  The  certainty  with  which  Inirnyard  manure  proves  ad- 
vantageous to  the  crop  is  attributed  largely  to  the  potash  content  of  the 
manure.  A  mixture  of  peas  and  beans  grown  after  a  crop  of  early  spring  barley 
and  winter  barley,  and  rye  sown  with  clover,  especially  yellow  clover  {TrifoUum 
agrarium),  gave  the  best  results  in   green  manuring. 

The  tests  with  commercial  fertilizers  showed  that  nitrate  of  soda  was  best 
adapted  to  most  crops,  although  potatoes  used  ammonia  with  equally  good  re- 
sults. Norwegian  calcium  nitrate  was  equally  effective  with  nitrate  of  soda, 
while  lime  nitrogen  showed  about  80  per  cent  of  the  effectiveness  of  nitrate  of 
soda.  These  different  substances,  however,  were  not  utilized  with  equal  readi- 
ness by  all  crops,  potatoes  and  cereals  making  better  use  of  them  than  beets. 
It  was  also  found  most  profitable  in  the  culture  of  winter  cereals  to  apply  all  of 
the  nitrogen  in  the  form  of  nitrate  of  soda  in  the  spring. 

A  rotation  consisting  of  fallow,  rape,  wheat,  rye,  oats,  and  oats  showed  a  def- 
icit of  225.69  marks  per  hectare  (about  $22  per  acre)  at  the  end  of  the  6 
years  as  compared  with  a  rotation  in  which  a  crop  of  peas  was  substituted  for 
the  fallow.  In  a  second  rotation  experiment  fallow,  wheat,  beets,  barley,  and 
oats  as  a  crop  succession  gave  at  the  end  of  the  5  years  a  return  of  225.62  marks 
per  hectare  less  than  a  rotation  including  peas  in  place  of  the  fallow. 

The  inoculation  of  horse  I)eans.  peas,  and  alfalfa  with  pure  cultures  remained 
without  effect,  while  the  inoculation  of  serradella,  a  crop  not  theretofore  grown 
by  the  station,  was  of  much  benefit  to  the  crop.  Seed  treated  with  Issleib  nutri- 
ent solution  gave  no  better  results  than  seed  soaked  in  water. 

In  the  variety  tests  with  wheat  the  best  yields  were  obtained  from  Jaensch 
White,  Strube  squarehead,  and  Rimpau  squarehead  wheats.  The  successive 
culture  of  these  varieties  for  3  years  gave  no  indication  of  degeneration.  Pro- 
tein and  gluten  content  varied  very  much  in  the  different  years,  the  foreign 
and  spring  wheat  varieties  ranking  first  in  this  respect.  The  content  of  the 
nitrogenous  nongluteuous  substances  in  the  grain  of  the  same  year  was  almost 
exactly  the  same,  so  that  differences  in  protein  content  were  due  to  differences 
in  the  gluten  content. 

Baking  quality  was  found  less  dependent  upon  the  variety  than  upon  season, 
time  of  harvesting,  lodging,  etc.    It  was  also  shown  that  a  high  gluten  content 
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does  not  control  the  baking  quality  exclusively,  but  that  the  quality  of  the 
gluten  itself  may  be  a  strong  factor  in  this  regard. 

During  the  wet  season  of  lOOG  a  heavy  application  of  nitrogenous  fertilizer 
reduced  the  baking  quality,  while  in  the  dry  season  of  1904  the  same  fertilizer 
ti-eatment  improved  it.  The  statement  is  made  that  when  the  use  of  nitrogenous 
fertilizers  has  reduced  the  baking  quality  of  wheat  an  improvement  may  be 
brought  about  by  storing  the  wheat  for  some  time.  The  baking  quality  of  fresh 
wheats  may  sometimes  be  improved  by  drying  at  40  to  50°  C.  It  is  further 
indicated  that  up  to  a  certain  point  the  addition  of  the  sugars  exerts  a  bene- 
ficial effect  on  the  baking  quality. 

Among  the  varieties  of  winter  rye  grown  Petkus  and  Heine  Zeeland  gave  the 
best  results,  and  of  the  winter  barley  varieties  Bestehorn  Giant  ranked  tirst  hi 
moist  seasons  and  (ironing,  an  earlier  sort,  in  dry  seasons.  Svalof  Hannchen 
spring  barley  has  given  the  best  results  during  the  last  few  seasons,  but  other- 
wise the  Chevalier  varieties  ranked  tirst  in  some  years  and  the  Hauna  varieties 
lu  others.  The  best  results  of  different  varieties  of  oats  during  the  last  years 
of  the  test  were  secured  from  Ligowo.  The  third  generation  of  oats  was  as 
productive  as  the  original  seed. 

In  studying  the  plant-food  requirements  of  plants  it  was  found  that  so  far  as 
quantity  is  concerned  there  were  no  great  differences  between  varieties  of  the 
same  crop,  but  it  was  observed  that  the  Hungarian  and  American  wheats  were 
not  only  richer  in  protein  but  also  required  larger  quantities  of  soil  nitrogen, 
although  giving  smaller  yields  than  the  domestic  varieties,  which.  In  turn, 
required  greater  quantities  of  potash. 

The  highest  yields  of  tubers  and  starch  of  the  different  varieties  of  potatoes 
compared  were  secured  from  Silesia  and  Leo,  while  the  highest  percentage  of 
starchy  substance  was  found  in  Fiirst  Bismark.  These  are  late  ripening  sorts 
and  in  dry  seasons  their  superiority  over  the  earlier  sorts  was  less,  or  not  at 
all.  apparent.  Ella,  a  yellow-fleshed  table  potato,  ranked  first  in  cooking 
quality. 

Late  ripening  varieties  of  sugar  beets  produced  no  highei*  yields  of  sugar  than 
earlier  sorts.  The  late  varieties  are  said  to  produce  higher  yields  of  roots 
than  the  early  varieties,, but  owing  to  a  lower  sugar  content  no  higher  absolute 
yield  of  sugar  is  secured.  Among  different  fodder  beets  Eckendorf  produced 
the  highest  yield  of  roots,  and  Vilmorin  Half-sugar  and  jNIohrenweis  Yeni  Vidi 
Vici  the  highest  yields  of  dry  matter.  Great  differences  in  the  yield  of  dry 
matter,  however,  were  not  found.  The  sugar  beet  produced  about  the  same 
quantity  of  dry  matter  as  the  fodder  beet,  and  if  the  leaves  of  both  crops  are 
taken  into  consideration,  the  higher  yield  of  dry  matter. 

Brief  sketch  of  the  experiments  on  the  Poltava  experiment  field  from 
1886  to  1905,  S.  P.  TretyaivOV,  G.  N.  Nazarov,  and  K.  L.  Verbetski  {Abs.  in 
Zhiii:  OpuUn.  Agron.  [Russ.  Jour.  Expt.  Landic],  8  (1907),  Xo.  1,  pp.  73-75). — 
The  results  on  different  kinds  of  fallow  showed  in  general  that  the  earlier  the 
fallow  field  was  plowed  the  greater  was  the  yield  of  winter  cereals.  This  was 
not  the  case  on  black  fallow,  which,  though  plowed  much  earlier  than  April 
fallow,  gave  in  the  mean  for  11  years  a  lower  yield  of  winter  wheat  and  winter 
rye  than  April  fallow.  The  lowering  of  the  yield  on  black  fallow  manifested 
itself  a  number  of  years  after  an  exi^eriment  with  a  three-course  rotation  had 
i)een  begun.  A  vetch  mixture  grown  on  the  fallow  diminished  the  yield  of  the 
succeeding  winter  crops,  but  it  more  than  compensated  for  this  loss  by  the 
yield  of  fodder  produced. 

The  application  of  manure  on  late  fallow  was  not  so  effective  as  on  early 
fallow,  and  the  yield  of  winter  grains  was  greater  where  the  manure  was 
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plowed  under  at  once  than  where  it  was  left  on  the  field  for  a  mouth  or  more 
before  plowing.    Early  fall  plowing  increased  the  yield  of  spring-sown  cereals. 

Wagga  experim^ental  farm  [report],  G.  M.  McKf:own  (Agr.  Gas.  X.  S.  Wales, 
18  (1907).  Xo.  2,  pp.  159-162.  fid-  />.— Comparative  fertilizer  tests  with  alfalfa 
resulted  in  the  obtaining  of  the  best  yield  from  the  use  of  2  cwt.  of  superphos- 
phate per  acre  on  limited  land.  The  addition  of  h  cwt.  of  sulphate  of  potash  to 
the  superphosphate  did  not  benefit  the  yield. 

Of  the  number  of  difi'erent  varieties  of  wheat,  Farmers  Friend  ranked  first 
with  an  average  yield  per  acre  of  21  bu,  and  22  lbs.  for  the  varieties  grown  for  7 
consecutive  years.  Sowing  at  the  rate  of  60  lbs.  per  acre  gave  better  average 
yields  than  the  use  of  either  20  or  40  lbs.  of  seed.  Superphosphate  proved  a 
more  efficient  fertilizer  than  bone  phosphate.  Drilled  seed  for  4  years  gave  an 
average  yield  of  20  bu.  and  20  lbs.  per  acre,  as  compared  with  IT  bu.  and  57  lbs. 
for  seed  sown  broadcast. 

The  general  average  yield  per  acre  of  a  number  of  varieties  of  barley  was  25 
bu.  and  20  lbs.,  and  the  average  of  the  3  best  varieties  27  bu.  and  12  lbs.  The 
best  yields  in  a  fertilizer  exi)erimeut  were  secured  by  applying  h  cwt.  of  super- 
phosphate and  i  cwt.  of  sulphate  of  potash  per  acre. 

The  time  of  farm  operations  at  Aas  Agricultural  College,  G.  Holtsmabk 
(Ber.  Norges  Landbr,  Hoiskolcs  Virks..  190-)-(J.  pp.  113-115). — Farm  records 
kept  at  the  college  since  1859  show  that  the  time  of  plowing  and  harrowing  at 
Aas  in  southern  Norway  generally  falls  between  April  21  and  May  3,  the  a\erage 
date  being  April  27:  the  first  sowing  of  barley,  peas,  and  vetches  between  May  3 
and  12,  with  the  avei-age  date  May  7 :  the  first  sowing  of  turnips  between  May 
30  and  June  7,  the  average  being  June  3:  the  beginning  of  haying  between  June 
30  and  July  9,  the  average  being  July  4 :  the  harvest  of  the  last  hay  between 
July  24  and  August  11,  with  the  average  August  2 ;  the  end  of  the  turnip  harvest 
between  October  26  and  29 ;  and  the  end  of  the  fall  plowing  between  November 
5  and  21,  the  average  date  being  November  13. 

A  contribution  to  the  knowledge  of  the  germination  of  grains,  J.  Effront 
(Bill.  Assoc.  Chilli.  I^iicr.  ct  Distill..  1905.  p.  508;  Ann.  Geinhlou.r.  1906.  p.  2.59; 
ahs.  in  Zcnthl.  Agr.  Chcm.,  36  {1901).  Xo.  5,  pp.  320-32'f). — Experiments  were 
conducted  to  determine  the  relation  between  the  saccharifying  and  the  starch- 
splitting  enzyms. 

It  was  found  that  the  period  of  activity  of  the  saccharifying  ferment  may  be 
divided  into  4  periods,  in  the  beginning  a  rapidly  increasing  activity  followed  by 
a  reduced  working  power,  and  again  a  renewed  activity,  which  finally  gives 
place  to  a  gradual  but  continuous  decline.  The  starch-splitting  ferment,  on  the 
other  hand,  showed  a  progressive  increase  in  activity.  The  maximiuu  of 
activity  of  these  2  enzyms  was  not  reached  at  the  same  time  and  the  length  of 
the  plumule  had  apparently  no  direct  relation  to  their  maximum  working 
power. 

The  action  of  direct  light  upon  the  grains  while  germinating  had  an  injurious 
eflfect  upon  the  saccharifying  ferment,  while  the  starch-splitting  enzym  was  not 
so  influenced.  The  influence  of  chemical  reagents  was  quite  varied,  retarding  or 
preventing  in  some  cases  germination  itself  and  in  others  the  development  of  the 
enzyms  in  question.  Hyperchlorids  in  neutral  solution  favored  germination  and 
the  development  of  diastase.  The  quantity  of  diastase  formed  during  germina- 
tion is  directly  dependent  upon  the  quality  of  the  barley  and  also  stands  in 
direct  relation  to  the  duration  of  germination  and  the  length  of  the  plumule. 
The  diastase  formed  during  the  process  of  germination  remains  entirely  with  the 
proteids. 
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A  hybrid  from  teosinte  and  corn,  F.  L.  de  ^'Ir.MORI^-  {Bui.  Sac.  Bot.  France, 
54  (1907),  Xo.  1.  pp.  39-.'f2,  pi.  1). — This  article  discusses  and  describes  the 
hybrid  obtained  by  pollinating  the  female  flowers  of  teosinte  with  pollen  from  a 
small  white  variety  of  corn.  The  actual  work  of  hybridizing  was  done  by  G. 
Laurent.  The  application  of  pollen  from  teosinte  on  the  female  blossoms  of  corn 
gave  no  results.  As  the  result  of  xenia,  some  of  the  grains  were  complex  and  in 
some  instances  were  joined  together  in  pairs. 

Brewing-  barley  from  a  scientific  and  practical  standpoint,  P.  Bauer 
(Wclinschr.  Bran..  >',  (1907),  Xos.  19,  pp.  2i9-255;  20,  pp.  261-266;  21,  pp. 
273-276). — ^As  a  result  of  his  observations  the  author  advises  for  early  sowing 
the  use  of  a  variety  of  barley  low  in  protein,  with  a  fully  developed  kernel, 
strong  in  germination,  and  one  which  produces  a  strong  stem  with  compara- 
tively few  joints.  The  use  of  nitrogenous  fertilizers  in.  minimum  quantities  is 
recommended  and  it  is  believed  that  barley  should  occupy  the  third  or  fourth 
place  in  the  rotation.  When  barley  must  be  grown  as  the  second  crop  in  the 
rotation  a  heavy  and  timely  application  of  lime,  potash,  and  phosphoric  acid 
with  common  salt  should  be  made.  High  yields  of  first  quality  are  considered 
possible  only  when  the  soil  is  supplied  with  all  the  plant  food  elements.  It  is 
stated  that  potash  and  sodium  tend  to  increase  starch  and  sugar  and  to  decrease 
protein  in  the  grain,  while  lima  and  phosphoric  acid  strengthen  the  stem  and 
thereby  reduce  the  danger  of  lodging. 

Cotton  fertilizer  experiment.  A.  W.  Blair  {Florida  Sta.  Rpt.  1907.  pp. 
XXIV-XXYI). — The  standard  application  per  acre  used  in  this  work  consisted 
of  200  lbs.  of  acid  phosphate.  150  lbs.  of  cotton-seed  meal,  and  50  lbs.  of  muriate 
of  potash.  The  plat  receiving  this  application  produced  at  the  rate  of  465  lbs.  of 
seed  cotton  per  acre,  while  the  plat  receiving  no  fertilizers  produced  at  the  rate 
of  122A  lbs.  A  plat  receiving  one  and  one-half  times  the  standard  formula 
yielded  at  the  rate  of  015  lbs.  of  seed  cotton  per  acre,  but  when  the  standard 
amount  was  doubled  the  yield  was  not  quite  so  good  as  with  600  lbs. 

The  author  believes  that  from  400  to  600  lbs.  per  acre  of  a  good  complete  fer- 
tilizer is  the  most  profitable  quantity  to  apply,  and  that  the  results  have  shown 
that  the  practice  of  applying  100  to  200  lbs.  of  a  one-sided  fertilizer  to  cotton  in 
.Florida  is  poor  economy. 

Manuring  of  seeds  hay,  W.  Allan  (Edinb.  and  East  of  Scot.  Col.  Apr.  Bui. 
13.  pp.  17,  dfjni.  1). — Cooperative  fertilizer  experiments  on  hay  lands  were  car- 
ried on  for  .3  consecutive  seasons  at  51  centers. 

The  fertilizing  ingredient  producing  the  largest  weight  of  crop  was  nitrogen. 
Equally  good  results  were  secure<l  from  nitrate  of  soda  and  sulphate  of 
ammonia,  and  the  best  results  from  a  mixture  of  the  two.  The  largest  appli- 
cations of  nitrogen  gave  the  heaviest  crops  and  the  best  financial  returns.  The 
results  secured  indicate  that  the  following  application  per  acre  is  most  likely 
to  give  general  satisfaction  :  i  cwt.  of  05  per  cent  pure  nitrate  of  soda,  S  cwt. 
of  05  i)er  cent  pure  sulphate  of  ammonia.  2^  cwt.  of  30  per  cent  soluble  super- 
phosphate and  i  cwt.  of  55  per  cent  pure  sulphate  of  potash. 

Irrigation  of  meadows,  Stouolski  {Ah.s.  in  Zhur.  Oi>uitn.  Apron.  [Russ.  Jour. 
Eipt.  Landir.\.  S  tl!H)7).  Xo.  1.  pp.  78,  79). — It  is  recommended  that  meadows 
be  irrigated  in  the  fall  when  the  drainage  and  river  waters  are  especially  rich 
in  fertilizing  material,  and  it  is  stated  that  irrigation  in  the  spring  and  summer, 
which  merely  supplies  the  plants  with  moisture,  should  be  done  during  the  night 
or  on  cool  cloudy  days  in  order  to  avoid  injurious  effects  of  sudden  changes  of 
temperature.  Irrigation  of  meadows  is  sometimes  practiced  during  the  winter 
to  destroy  moss  and  weeds. 

Fertilizer  tests  of  lime  nitrogen  in   comparison   w^ith  nitrate   of   soda  on 
hops  in  1906.  Wagner  (Vrtljschr.  Bayer.  Landu:  Rat..  12  (1907),  Xo.  1,  Sup., 
29740— Xo.  7—08 i 
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pp.  200-201}). — The  lime  nitrogen  used  in  tliese  tests  contained  19.5  per  cent  of 
nitrogen  and  the  nitrate  of  soda  15.5  per  cent.  A  summary  of  the  results  is 
given  in  the  following  table : 

Increase  ill  yield  and  value  of  hops   per  hectare  from  the  use  of  different  quanti- 
ties of  lime  nitrogen  and  nitrate  of  soda. 


Fertilizers  applied. 


Lime  nitroeren.- 
Nitrate  of  soda 
Lime  nitrogen.. 
Nitrate  of  soda 


Quantity 
per  hec- 
tare. 


Kg. 


318 
400 
517 
560 


Increase  in 
yield  per 
hectare. 


Kg. 
151. 5 
20O.O 
200.0 
257.5 


Value  of 
increased 
yield  per 
liectare. 


Markfi. 
212.1 
280.0 
280.0 
360.5 


Cost  of 

fertilizer 

per  hectare. 


Marks. 
95.5 


155.2 
133.7 


Net  profits 
per  hec- 
tare. 


Marks. 
116.6 
184.5 
124.8 
226.8 


The  hardness  of  the  seed  coats  in  Leguminosae,  L.  Hiltner  and  W.  Kin- 
ZEL  (Zentbl.  Agr.  Chem.,  36  (1907),  No.  6,  pp.  38i^8.i).— Observations  on  the 
hardness  of  the  seed  coats  in  a  number  of  leguminous  crops  are  rei)orted.  It 
is  stated  that  red  clover  seed  generally  contains  from  5  to  10  per  cent  of  kernels 
having  hard  seed  coats,  but  that  in  the  year  1895  many  samples  were  found 
which  contained  as  high  as  60  per  cent.  This  result  is  taken  as  indicating  that 
weather  conditions  at  the  time  of  ripening  have  a  great  influence  on  the  tex- 
ture of  the  seed  coat. 

It  was  also  found  that  hardness  in  the  .^eed  coat  in  some  species  may  be 
increased  artificially  by  subjecting  the  seed  for  a  considerable  time  to  a  dry 
heat  of  30  to  40°  C.  By  drying  the  seeds  of  lupines,  peas,  vetch,  beans,  sain- 
foin, and  red  clover  for  8  days  at  a  temperature  of  35°  the  'hardness  of  the 
seed  coat  was  consideraV)ly  increased,  as  shown  in  subseiiuent  germination 
tests.  Untreated  samples  swelled  quite  readily  and  germinated  within  a  few 
days,  while  the  dried  samples  remained  impervious  to  water  for  a  long  tinn; 
and  consequently  germinated  very  slowly.  The  seed  coats  were  also  hardened 
by  drying  the  -seed  over  concentrated  sulphuric  acid. 

In  a  similar  test  seeds  of  peas  and  lupines  were  dried  at  a  temperature  of 
105°.  All  the  grains  of  an  untreated  .sample  of  lupine  seed  swelled  in  3  hours, 
while  of  those  sub.iected  to  a  heat  of  105°  C.  for  4  hours  14  swelled  after  IS 
hours,  5  more  after  24  hours,  and  49  more  after  10  days.  On  the  other  hand, 
the  resistance  to  moisture  in  a  sample  of  lupine  seed  with  extremely  hard 
seed  coats  was  very  much  reduced  by  heating.  It  is  stated  that  this  was 
due  to  a  breaking  up  of  the  seed  coat  after  this  had  reached  its  maximum  point 
of  contraction. 

In  the  laboratory  it  was  observed  that  in  a  sample  of  vetch  seed  the  number 
of  seeds  with  hardened  seed  coats  had  increased  from  15  to  25  per  cent  after 
standing  in  open  glass  jars  for  several  weeks.  It'  was  also  found  that  the 
hardness  of  the  seed  coats  of  clover  may  be  I'educed  by  shaking  in  a  glass 
jar,  and  it  is  concluded  that  such  seed  when  stored  in  large  heaps  may  be 
improved  by  frequent  handling  with  the  shovel. 

A  sample  of  clover  seed,  which  had  been  stored  for  8  years,  was  separated  into 
the  kernels  which  had  remained  unchanged,  those  which  were  light  in  color 
but  had  slightly  darkened,  violet  darkened  grains,  and  those  which  had  become 
brown  and  more  or  less  shriveled.  Of  the  kernels  of  normal  appearance  10.5 
per  cent  germinated,  81.9  per  cent  remained  hard,  and  7.6  per  cent  decayed, 
while  in  the  other  samples  the  percentage  of  germination  ranged  from  1.7  to 
8.1  and  the  percentage  of  decayed  seeds  from  83.4  to  95.2.     All  the  seeds  which 
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had  not  swelled  after  10  days  were  treated  to  overcouie  the  resistance  of  their 
seed  coats  and  nearly  all  of  them  after  tliis  treatment  were  capable  of  ger- 
minating. 

Pentosans  in  the  soy  bean,  G.  Borgmesani  {Stas.  Sper,  Agr.  Ital.,  40  (1907). 
No.  2,  PI).  J] 8-120). — Analyses  of  5  varieties  of  soy  beans  showed  that  the 
Yellow  Giant  stood  lowest  in  pentosans  witli  a  content  of  2.86  per  cent,  and 
tht!  blaclv  soy  bean  highest  with  3.80  per  cent.  The  celhilose  content  of  these  2 
varieties  was  4.6S  per  cent  and  4.40  per  cent,  respectively. 

Sugar-cane  experiments  in  the  Leeward  Islands,  1905-6,  F.  Watts  et  ai.. 
(Imp.  Dcpt.  Agr.  llr.v^  hidics,  SiKjar-Caiie  E.rpt.s.  Lccirdnl  Isl..  1905-6,  pt.  2, 
pp.  54,  dgms.  5). — This  publication  contains  a  report  on  fertilizer  experiments 
with  sugar  cane  conducted  at  Antigua  and  St.  Kitts  in  the  season  1905-G. 
The  trials  with  plant  canes  have  been  carried  on  for  G  years  and  with  rattoon 
canes  for  5  years.  The  results  given  are  based  on  a  repetition  of  each  experi- 
ment 58  times  with  plant  canes  and  39  times  with  rattoon  canes. 

It  is  shown  that  commercial  fertilizers  are  unprofitable  for  plant  canes  on 
thoroughly  tilled  land  which  has  received  about  20  tons  of  good  barnyard 
manure  per  acre.  The  results  appear  so  definite  that  it  has  been  decided  to 
close  this  series  of  experiments  with  plant  canes. 

The  tests  with  rattoon  canes  have  been  divided  into  2  series,  the  one,  known 
as  the  old  series,  which  has  already  received  an  application  of  commercial  fer- 
tilizers as  plant  canes,  and  the  other,  the  new  series,  which  has  not  received 
any  commercial  fertilizers  as  plant  canes.  The  results  on  the  old  series  of 
tests,  which  has  now  been  carried  on  for  5  consecutive  years,  show  that  nitrog- 
enous manures  are  essential  and  ])rofitable  in  the  successful  growing  of  i"at- 
toon  canes.  Nitrogen  in  a  quick  acting  form,  such  as  nitrate  of  soda  or 
sulphate  of  ammonia,  should  be  given  alone  in  one  application  at  a  fairly  early 
stage  of  growth. 

The  new  sei'ies  of  tests  has  been  in  jirogress  but  1  year  and  no  reliable  re- 
sults have  as  yet  been  secured. 

Cultivation  of  tobacco  in  Hawaii,  J.  G.  Smith  and  C.  R.  Blacow  (Hawaii 
Hta.  Bui.  15,  pp.  29,  pl.s.  3,  figs.  '/). — The  discussions  on  the  culture  of  tobacco 
in  Hawaii  presented  in  this  bulletin  are  based  on  the  result  of  3  years'  work 
undertaken  to  demonstrate  the  possibility  of  the  production  of  tobacco  on  a 
conunercial  scale  in  the  islands.  Complete  directions  are  given  for  the  con- 
struction and  management  of  curing  barns  and  seed  beds  and  on  the  nn'thods 
of  held  preparation,  transplanting,  topi)ing,  suckering,  harvesting,  sorting,  fer- 
menting, baling,  and  marketing. 

The  station  reports  the  following  yields  per  acre:  Cuban  tiller  tobaccos 
grown  from  seed  brought  directly  over  from  Cuba,  600  to  1,200  lbs.  of  leaf, 
Sumatra  tobaccos  from  seed  direct  from  Sumatra,  900  to  1,200  lbs.,  Cuban 
tobacco  from  seed  grown  2  or  3  years  or  more  in  Hawaii,  900  to  1,400  lbs.,  and 
the  second,  third,  and  succeeding  generations  of  Sumatra  grown  in  Hawaii, 
1,200  to  2,000  lbs.  All  of  these  types  showed  improvement  in  quality,  and  the 
results  of  3  years'  worlc  in  Hamakua  show  a  remarkaltle  increase  in  the  per- 
centage of  wrapper  leaves  the  third  year  over  that  iiroduced  by  plants  from 
seed  imi)orted  direct  from  either  Cuba  or  Sumatra.  It  is  believed  that  with 
full  stands  and  a  favorable  season  30  per  cent  of  either  the  Cuban  or  Sumatra 
tobacco  will  produce  high-grade  wrappers,  and  that  this  percentage  can  Ite 
materially  increased. 

It  is  stated  tliat  the  best  tobacco  districts  in  Hawaii  are  in  the  cloud  belts 
on  the  slopes  of  the  higher  mountains,  wherever  there  is  sufficient  rainfall,  and 
that  tobacco  of  good  quality  can  be  grown  in  the  Hamakua,  Hilo,  Olaa,  Puna, 
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Kau,  and  Koua  districts  on  tlie  island  of  Hawaii,  in  tlie  Kula,  Makawao,  and 
Kolau  districts  on  Maui,  and  in  similar  areas  on  the  islands  of  Lanai,  Molokai, 
Oahu,  and  Kauai. 

Improvement  of  Virginia  lire-cured  tobacco,  G.  T.  McNess,  E.  H.  Mathew- 
soN  and  B.  G.  Anderson  ( U.  S.  Dept.  Agr.,  Bur.  Soils  Bui.  JfG,  pp.  40,  pis.  6, 
figs.  2). — The  subject-matter  of  this  bulletin  has  been  abstracted  from  another 
source  (E.  S,  R.,  19,  p.  335). 

HORTICULTURE. 

Report  of  the  horticulturist,  G.  F.  Warren  and  Jennie  A.  Voorhees  {New 
Jersey  mas.  Rpt.  1906,  pp.  189-223,  237-2Ji2,  2Ji8-265,  pis.  7).— In  addition  to 
the  continuous  investigations  conducted  on  the  permanent  i)lats  with  orchard 
and  small  fruits  and  asparagus,  the  work  for  IDOG  included  spraying  and  fumi- 
gation experiments,  which  are  elsewhere  noted,  work  in  as])aragus  breeding, 
vegetable  forcing  investigations,  and  other  special  studies.  The  data  secured 
in  these  various  lines  of  work,  together  with  meteorological  data  for  the  year 
are  given  in  this  report. 

Records  have  been  kept  at  the  station  since  1S96  to  determine  the  amoimt  of 
plant  food  used  by  apples,  pears,  cherries,  plums,  peaches,  quinces,  and  aspara- 
gus. Two  trees  each  of  the  plum  and  the  pear  and  one  each  of  the  other  fruits 
are  included  in  the  test.  The  leaves,  prunings,  and  fruit  have  been  weighed 
and  analyzed  each  year.  The  work  with  the  peach  tree  was  completed  in  the 
fall  of  11)0,5  by  removing  the  tree  and  weighing  and  .-inalyzing  the  roots,  and  the 
comj)lete  tabulated  results  covering  a  jieriod  of  10  years,  a  simmiary  of  which 
has  been  previously  pulilished  (  E.  S.  R.,  IS,  p.  442),  are  given  and  discussed 
in  this  rei)ort.  Tables  are  also  given  showing  the  10  year  average  composition 
of  leaves  and  prunings  and  of  their  ash  of  the  other  kinds  of  fruits  studied. 

In  the  work  with  asparagus  2  varieties  were  used,  viz.  Palmetto,  grown  on  4 
differently  fertilized  plats,  and  Columbian  Mammoth  White,  grown  on  an  iiTi- 
gated  and  an  unirrigated  plat.  The  plats  contained  1/216  acre  each.  The  soil 
was  a  stony  loam  of  medium  fertility.  Tables  are  given  showing  the  yield  and 
composition  of  the  asparagus  tops  and  the  plant  food  removed  by  them  during 
a  period  of  8  years,  the  composition  of  and  plant  food  removed  by  the  edible 
portion  in  1!»01,  and  the  estimated  plant  food  removed  annually  per  acre  by  the 
4  plats  of  Palmetto. 

The  edible  portion  of  the  asparagus  was  found  to  be  relatively  rich  in  phos- 
phoric acid,  removing  over  twice  as  much  for  each  pound  of  nitrogen  or  potash 
removed  as  the  tops,  whereas  the  latter  removed  over  four  times  as  much  nitro- 
gen and  potash  and  about  twice  as  much  i)hosphoric  acid  as  the  edible  portion. 
From  the  data  secured  it  is  suggested  that  more  phosphoric  acid  and  potash 
may  be  applied  in  asparagus  fertilizers  than  is  needed,  especially  where  the 
tops  are  burned  on  the  bed.  No  striking  effects  of  the  different  fertilizers  are 
shown  by  the  analyses  excei)t  with  the  plat  fertilized  with  yard  manure,  where 
the  potash  percentage  is  considerably  higher.  Larger  applications  of  potash 
and  nitrogen  appear  to  have  slightly  increased  these  substances  in  the  tops. 
The  average  composition  of  both  varieties  was  practically  the  same.  Heavy 
rainfall  during  the  growing  season  appeared  to  lower  the  percentage  of  nitrogen 
in  the  tops  and  increase  that  of  potash.  The  same  effect  was  noted  in  the  irri- 
gated plat. 

With  the  view  of  securing  a  suijerior  rust-resistant  strain  of  asparagus,  seed 
was  secured  from  36  different  sources  and  selections  were  also  made  from  rust 
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resistant  as  well  as  I'usted  plants  for  (.-oni  pari  son  from  different  parts  of  New 
Jersey.    The  work  of  selection  will  be  continued  among  the  resulting  plants. 

A  further  report  is  given  on  the  fertilizer,  irrigation,  and  variety  tests  of 
small  fruits  and  vegetables  (E.  S.  R.,  IS  p.  38).  The  tabulated  data  given  and 
discussed  show  the  yields  of  asparagus,  blackberries,  raspberries,  currants,  and 
goc^seberries  for  eacli  fruiting  year  from  1S!KJ  to  lOOG,  inclusive,  under  the  vari- 
ous methods  of  treatment.  Yard  manure  api)Iled  at  tlie  rate  of  I'O  tons  per  acre 
each  fall  has  proved  to  be  the  best  fertilizer  except  with  blackberries,  where  the 
increased  jield  was  secured  at  too  great  a  cost.  A  fertilizer  analyzing  4.5  per 
cent  nitrogen,  7.7  per  cent  available  phosphoric  acid,  and  13.3  per  cent  potash, 
applied  each  spring  at  the  rate  of  500  lbs.  \nn-  acre,  gave  the  most  profitable 
results  with  blackberries.  Relative  to  the  irrigation  experiments  it  is  stated 
that  in  no  case  has  the  irrigation  given  a  sufticlent  increase  in  yield  to  make  it 
profital)]e.  However,  it  is  believed  that  irrigation  may  be  profitably  employed 
on  some  soils  in  the  State  during  periods  of  drought.  In  the  variety  tests  the 
l)est  yielders  thus  far  are  the  Palmetto  asparagus,  101dora<lo  and  Erie  blaclv- 
berries.  Red  Dutcli  and  Victoria  currants,  and  Downing  and  Houghton  goose- 
berries. 

Data  collected  during  li»0(i.  relative  to  the  tim<'  when  different  trees  make 
their  twig  growtli,  sliow  that  with  the  apple  and  the  plum  nearly  half  was 
made  l)y  May  IS,  wifli  com])aratively  little  growth  after  June  12.  The  growth 
of  the  pear  twigs  was  nearly  comjileted  by  June  12(>,  and  the  cherry  by  July  10. 
It  is  suggested  from  this  data  that  tillage  sliould  begin  early  and  cease  early 
to  conform  witli  the  growth  i)eriod. 

Eleven  conunercial  varieties  of  tomatoes  were  forced  in  the  greenhouse  dur- 
ing the  season  of  1!)05-0.  Tlie  results  are  tabulated  and  further  discussed.  The 
Frogmore  Selected,  although  the  fruit  averaged  a  little  small,  made  the  best 
showing  in  the  trial  on  account  of  its  large  yield  alid  good  shape.  Magnus- 
Dwarf  Champion,  one  of  the  station's  crosses,  made  an  excellent  sliowing.  Tlip 
fruit  is  said  to  be  a  very  attractive  pinlc-red.  Hand-pollination  as  compared 
with  self-pollination  gave  48  per  cent  more  fruit  and  a  slightly  smaller  propor- 
tion of  ill-shaped  fruit.  A  marketing  test  was  also  conducted  in  the  use  of 
different  size  baskets  and  different  size  fruits.  No  difference  in  price  per 
pound  was  received  for  the  different  size  baskets.  The  medium  size  fruit,  aver- 
aging about  3.3  oz.  each,  gave  slightly  the  best  results.  A  variety  yielding  fruit 
running  5  to  the  pound  is  considered  best  for  foi'cing  purposes.  The  range  of 
prices  received  for  the  tomatoes  at  different  periods  from  January  10  to  April 
9  is  tabulated.  The  average  for  all  fruits  shipped,  except  culls,  was  30  cts. 
per  pound.  The  center  bench  contained  310  sq.  ft.  and  yielded  641.5  lbs.  of 
tomatoes,  of  which  540  lbs.  were  marketable.  The  gross  returns  from  this 
l)ench  space  is  estimated  at  $177  or  57  cts.  per  square  foot.  Several  varieties 
of  beans  were  also  forced  in  conjunction  with  the  tomatoes,  and  a  table  is  given 
showing  tlie  yields.  The  most  satisfactory  varieties  were  the  Curries  Rust- 
Proof  Wax,  Improved  Yellow  Eye,  Wardwell  Kidney,  Detroit  Wax.  and  Golden 
Jersey.  A  list  is  given  of  radishes  which  proved  satisfactory  foi-  forcing  pur- 
poses. 

An  exi)eriment  was  conducted  in  the  forcing  of  asparagus,  rhubarb,  and  straw 
berries  with  ether.  The  method  of  procedure  is  described  and  the  yields  ai"e 
tabulated.  The  trial  with  the  asparagus  and  strawberries  was  unsuccessful. 
With  the  rhubarb  an  increased  yield  was  obtained  princii)ally  at  the  fii'st  cut- 
ting, 

A  comparative  test  was  made  of  a  large  number  of  wood  preservatives  as 
used  on  greenhouse  beuches.    These  included  tar,  creosote,  carbolineum,  white- 
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wash,  cement,  copper  suliiliate.  c-opper  sulplijite  followed  by  cement,  and  copper 
sulphate  followed  by  whitewash.  The  benches  were  treated  in  tlie  fall  of  IDOH 
and  the  dirt  was  removed  in  the  summer  of  r.»06.  The  untreated  benches  were 
found  to  have  decayed  from  one-fourth  to  one-half  of  the  way  through  the 
wood.  The  beds  treated  with  cement,  lime,  tar,  and  creosote  were  showing  con- 
siderable decay.  Tlie  results  with  copi)er  sulphate  alone  were  somewhat  better, 
but  the  beds  treated  with  copper  sulphate  followed  by  either  whitewash  or 
cement  and  the  one  treated  with  carbolineum  showed  no  decay,  with  the  excej)- 
tioii  of  a  single  board  in  one  of  the  copper  suli)hate  beds.  The  relative  value 
of  the  two  latter  methods  will  be  determined  later. 

Tables  are  given  showing  the  scheme  of  fertilizers  for  the  entire  orchard  and 
the  yields  of  the  various  fruits  for  1J»0G. 

Beport  of  the  botanist,  B.  D.  Halsted  and  K.  J.  Owen  (Xcir  Jersey  Stas. 
Rpt.  J!)06,  PI).  369-510,  pis.  25). — Plant  breeding  and  selection  among  truck  crops 
was  continued  at  the  station  during  the  year.  Further  studies  were  made  of 
a  large  number  of  crosses  of  sweet  comi,  popcoi'u,  tomatoes,  eggplants,  summer 
and  winter  squashes,  beans,  and  salsify,  which  have  previously  been  reported 
(E.  S.  li.,  18,  p.  38),  together  with  many  more  recent  crosses.  Other  vege- 
tables studied  during  the  year  included  niartynias,  okra,  onions,  ])eas,  peppers, 
udo,  the  i)rairie  huckleberry,  and  several  strains  of  Chinese  cabbage.  The 
various  features  of  the  work  are  discussed  in  detail,  including  descrl])tions  of 
the  experiments  and  the  crosses  tested,  and  general  notes  on  the  progress  made 
with  the  different  vegetables.  Some  attempts  were  made  in  the  breeding  of 
ornamental  i)lants.  A  list,  with  notes,  is  given  of  the  plants  included  in  this 
work. 

Some  of  the  offsj^rlng  among  the  hybrids  of  the  bush  bean  and  "  scarlet  run- 
ner "  bean  show  a  decided  productiveness  with  the  dwarf  nature,  and  it  is 
believed  that  they  may  develop  into  a  strain  of  beans  of  much  value.  S<mie 
of  the  more  important  novelties  secured  among  sweet  corn,  tomatoes,  eggplant*', 
and  squash,  together  with  the  test  of  Chinese  vegetables,  are  also  described  in 
a  recent  publication  of  the  station  (E.  S.  K.,  18,  p.  830),  where  a  list  is  given 
of  the  seeds  for  free  distribution. 

Cuttings  were  taken  frcmi  several  varieties  of  tomatoes  grown  in  the  green- 
house and  placed  in  the  garden.  A  list  of  the  cuttings  made,  together  with  the 
results  secured,  is  given.  This  experiment  is  said  to  strengthen  the  belief  that 
great  uniformity  in  the  fruit  may  be  secured  by  propagation  from  cuttings. 

The  value  of  spraying  with  standard  Bordeaux  for  the  puri)ose  of  checking 
the  pod  spot  and  rust  upon  late  growing  beans  was  tested.  Although  the  foliage 
held  up  on  some  of  the  si)rayed  plants  longer  than  those  which  were  untreated, 
no  practical  benefit  was  secured  from  the  use  of  the  Bordeaux  mixture  owing 
to  the  general  absence  of  the  diseases  that  were  to  be  treated.  Where  rust 
appeared  in  limited  amount,  the  late  green  podded  sorts  seemed  to  be  more 
susceptible. 

Pollination  of  forced  tomatoes,  S.  W.  Fletcher  and  O.  I.  Gregg  {Michigan 
Sta.  Spec.  Bui.  39,  pp.  JO,  figs.  7). — Investigations  were  conducted  during  the 
winter  seasons  of  1906  and  1!>07.  in  order  to  determine  the  extent  to  which 
the  irregularity  and  small  size  of  some  greenhouse  tomatoes  are  influenced  by 
imperfect  pollination,  as  well  as  to  ascei'tain  the  relative  merits  of  cross- 
pollinated  varieties  and  self-pollination.  The  experiments  are  described  and 
the  results  secured  are  given  in  detail. 

Lorillard,  Frogmore,  and  Best-of-All  were  the  varieties  tested  in  1906,  and 
Ignotum,  Sterling  Castle,  and  Earliana  in  1907.  Blossoms  on  4  plants  of  each 
variety  were  self-polliuated  and  blossoms  of  8  plants  of  each   variety  were 
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cross-pollinated  with  two  other  varieties.  In  iiulli  eases  the  fruits  set  uqually 
well,  although  the  cross-pollinated  fruit  averaged  somewhat  heavier.  Tests 
were  made  of  varying  amounts  of  pollen,  and  the  flowers  from  one  plant  of 
each  variety  was  emasculated  and  pollinated  on  one  side  of  the  stigma  only. 
This  resulted  in  lopsided  and  small  fruits.  When  from  1  to  5  pollen  grains  only 
were  applied  to  the  stigma,  small  solid  fruits  were  produced  having  few  or  no 
seeds. 

The  general  conclusions  reached  fi'om  this  investigation  are  in  substance 
as  follows:  It  is  not  of  primary  importance  to  cross-pollinate  any  of  the  0 
varieties  tested,  although  there  may  be  a  slight  advantage  gained  in  some  cases. 
A  one-sided  tomato  always  I'esults  where  pollen  falls  upon  one  side  of  the 
stigma  only.  The  larger  the  stigma  the  greater  the  irregularity.  Within  cer- 
tain limits  the  amount  of  pollen  applied  to  the  stigma  determines  to  a  "great 
extent  the  size  and  smoothness  of  the  tomato.  Small,  irregular  tomatoes  gi-own 
under  glass  are  caused  largely  by  insufficient  pollination.  Of  the  varieties 
tested  the  authors  prefer  Lorillard  and  Frogmore  for  forcing  purposes. 

The  text  concludes  with  brief  suggestions  to  tomato  growers  on  tlic  sul).iect 
of  pollination. 

Japanese  niushroom  growing,  H.  B.  Miller  (DaiJii  Consiihir  and  Tnide  Riits. 
[II.  >S'.],  1907,  Xo.  29-)-'f,  PI).  1-S). — A  brief  acccmnt  of  the  culture  and  com- 
mei'cial  importance  of  Japanese  mushrooms. 

The  most  favored  varieties,  shii-take,  and  matsu-take  are  described.  The 
demand  for  use  at  home  and  for  export  is  so  great  that  artificial  propagation 
is  resorted  to,  the  shii-noki  and  other  oaks  being  felled  for  the  purpose.  The 
trees  selected  are  about  0  in.  in  diameter  and  cut  into  lengths  of  about  (\  ft. 
The  logs  are  scarred  with  a  sharp  knife  and  allowed  to  lie  on  the  ground  for 
a  period  of  about  3  years,  after  which  they  are  stacked  in  rows  in  a  shady 
place  and  in  a  short  time  become  covered  with  the  desired  fungi.  The  first 
crop  is  gathered  in  March  and  about  August  the  logs  are  prepared  for  a  second 
ci'op  by  soaking  them  in  water  for  a  day,  beating  them  well  with  a  mallet,  and 
stacking  in  rows  as  before.  Mushrooms  again  appear  in  a  few  days'  time  and 
continue  growing  for  a  considerable  period. 

In  a  series  of  experiments  conducted  by  M.  Ringakushi  under  the  supervi- 
sion of  the  forestry  association,  it  has  been  found  that  trees  cut  in  the  autumn 
can  be  made  serviceable  for  mushroom  propagation  after  the  following  summer. 
The  method  by  which  this  process  is  accomplished  is  not  explained. 

The  exports  of  dried  mushrooms  from  Japan  in  1006  are  given  as  2,850,429 
lbs.,  valued  at  .$651,448.  In  1000  the  exports  were  only  376,625  lbs.,  valued 
at  $90,667. 

Fruits  and  early  veg-etables  in  southern  Tunis,  M.  de  Mazieres  (Bill.  Dir. 
Agr.,  Com.  et  Colon.  [Tunis],  11  (1907),  No.  J,2,  pp.  99-111).— An  account  of 
the  present  condition  of  fruit  and  vegetable  culture  in  southern  Tunis,  includ- 
ing statements  as  to  the  soil,  climatic  conditions,  and  general  characteristics 
of  the  country,  and  the  varieties  grown,  together  with  suggestions  for  the 
develoitment  of  these  industries  for  the  purpose  of  supplying  France  and  other 
European  markets  with  early  fruits  and  vegetables. 

Field  investigations  in  pomology,  G.  H.  Powell  (U.  S.  Dept.  Agr.,  Bur. 
Plant  Indus.  [Circ],  June  7,  1907,  pp.  //). — This  circular  contains  a  summary  of 
the  important  features  of  investigations  on  the  decay  of  California  oranges  in 
1907.  including  investigations  of  packing-house  methods.  ship]>ing  fruit  under 
ventilation,  icing,  and  precooling,  together  with  the  cold  storage  of  oranges 
and  the  keeping  quality  of  the  fruit  on  arrival  in  market.    Considerable  tabular 
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data   are  g:iveu   with   restird   to   the   various   experiments   under   way   and   th? 
aeueral  results  are  summarized  as  follows: 


l^uininarif  af  dccuij  in    all  incthodH  of  shipment,  Fvhruari/  to  June. 


Approximate  delay  in  sliipping  or  in  cooling- 


Brushed,  apparently  sound  fruit 
Washed,  apparently  sound  fruit. 

Commercially  packed  fruit 

Mechanically  injured  fruit 

Average 


1  day. 


Per  cent. 
0.7 

1.4 
3.0 

7.2 


3.1 


3  days. 


Per  cent. 

3.7 

•.1.S 

6.0 

18.0' 


7.7 


5  days. 


Per  cent. 
6.1 
6.2 

9.8 
23.0 


11.3 


Average. 


Per  cent. 
3.5 
3.6 
6.3 
16.1 


Fruits  for  Georgia,  H.  X.  Starnes  and  J.  F.  Monroe  {Georf/in  t^ta.  Circ.  G'l, 
pp.  S,  niiip  1). — The  Georgia  State  Horticultural  Society  has  divided  tbat  State 
into  four  distinct  regions  according  to  soil  and  climatic  conditions  prevailing 
therein,  as  follows:  The  mountain  region,  middle  region,  southern  region,  and 
coast  region.  In  this  circular  a  map  is  given  outlining  tlie  various  regions, 
together  with  a  variety  list  of  fruits  and  nuts  which  have  proved  to  be  generally 
adapted  for  eacli,  including  api)les,  pears,  peaclies,  plums,  clierries,  tigs,  quinces, 
Japan  persimmons,  pecans,  chestnuts,  pomegranates,  grai>es,  strawberries,  rasp- 
berries, blackberries,  dewberries,  currants,  gooseberries,  and  Juneberries. 

Commercial  fruit  growing,  ,T.  Troop  and  ('.  (i.  Woodbury  {Indituui  Kt(t. 
Circ.  !),  pp.  11,  flg.s.  U). — A  popular  circular  discussing  some  of  the  possibilities 
of  financial  success  in  commercial  horticulture  in  Indiana,  and  also  dealing 
with  such  problems  as  varieties,  methods  of  planting,  and  control  of  i)ests. 
Directions  are  given  for  the  use  of  Bordeaux  mixture  and  the  lime-sulphur  wash, 
together  with  lists  of  market  varieties  of  apples  recommended  for  planting  in 
northern,  central,  and  southern   Indiana. 

Annual  report  of  the  w^ine-making  station  of  Haro  for  1906,  V.  C.  M.  de 
ZtiNiGA  (Eatacion  EnoJonivn  dc  Ihtro.  M(  inoria  Con-csiiondirnte  al  Ai'io  1906. 
Haro,  1907,  pp.  113,  charts  3). — The  work  of  the  wine-making  station  for  the 
year,  including  laboratory  and  field  investigations,  is  described. 

Considerable  tabulated  data  are  given  with  regard  to  the  comparative  study 
of  wines  made  from  direct-bearers,  grafted  American  stocks,  and  native  varie- 
ties, planting  operations,  variety  tests,  the  study  of  various  insecticides,  com- 
parative data  on  different  methods  of  cultivation,  chemical  analyses  and  mete- 
orological observations.  The  viticultural  courses  offered  by  the  station  are 
outlined  and  a  full  report  is  also  given  of  a  lecture  delivered  by  the  author  on 
the  subject  of  American  vines,  in  which  lists  are  given  showing  the  adaptability 
of  American  vines  and  American  and  Euroi)ean-American  hybrids  to  various 
kinds  of  soils,  together  with  instructions  for  the  renewal  of  the  Spanish  vine- 
yards with  American  vines. 

The  Heeleaka  Experimental  Station.  Investigations  during  the  seasons 
of  1905  and  1906,  H.  H.  Mann  and  CM.  Hutchinson  (Indian  Tea  Assoc. 
[PanipJdct]  2,  1907,  pp.  35,  pJs.  /j). — The  object  and  plans  of  this  station,  includ- 
ing an  outline  of  the  manuring,  pruning,  i)lucking.  and  cultivation  experiments, 
have  been  previously  noted  (E.  S.  II.,  17,  p.  867). 

This  pamphlet  contains  a  detailed  account  of  the  fertilizer  experiments  and 
results  secured  during  the  seasons  of  190.^»  and  1900,  in  which  tests  were  made 
of  cattle  manure,  oil  cake,  various  combinations  of  chemical  fertilizers,  and 
green  manures  with  respect  to  their  effect  on  the  yield  of  leaf  and  quality  of 
tea,  and  on  the  bush  itself  as  a  permanent  leaf-producing  plant,  as  well  as 
tests  of  the  increased  cost  of  production  together  with  the  increase  in  yield  at 
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different  periods  of  liarvestintr,  and  of  the  effect  of  rain  and  temperatnre  on 
the  yield.  In  most  cases  the  data  iriven.  covering  different  months  of  the  iilnck- 
ins  season  from  Jnne  to  November  of  each  year  inclnsive,  are  tabnlated  and 
further  illustrated  by  jii-aphical  diagrams. 

With  regard  to  the  relation  of  yield  and  weather,  it  appears  from  the  data 
obtained  that  either  an  excessively  high  temperature  or  an  excessive  rainfall 
causes  a  drop  in  the  yield  of  leaf,  although  at  the  end  of  the  season  the  fall 
in  temperatnre  is  accompanied,  as  might  be  expected,  T)y  a  corresjionding 
decline  in  the  leaf  growth. 

The  experimental  plats  consisted  of  old  or  more  or  less  deteriorated  stands 
of  tea  and  the  soil  was  of  a  very  light  and  sandy  nature,  containing  over  00 
per  cent  of  silicates.  The  chief  purpose  of  the  experiments  was  to  determine 
the  best  means  of  restoring  the  vigor  of  these  plantations.  Witji  the  cattle 
manure  applications  were  made  of  20  tons  per  acre  (applied  triennially)  and 
of  6§  tons  per  acre  applied  annually.  Of  the  oil  cakes  2  forms  were  used, 
mustard  cake  and  castor  meal,  both  being  broadcasted  in  applications  of  either 
1,2.'')0  lbs.  jter  acre  triennially,  or  one-third  of  this  amount  per  acre  applied 
annually.  As  compared  with  the  cattle  manure  the  use  pf  oil  cake  was  found 
to  be  more  economical  although  cattle  manure  is  necessary  on  soils  i»oor  in 
organic  matter.  The  best  results  were  secured  by  the  use  of  about  410  lbs.  of 
nuistard  cake  applied  annually,  this  giving  an  increased  yield  of  oOO  lbs.  of  tea 
per  acre  at  an  increased  cost  for  production  of  3  cts.  per  po\ind.  With  the 
stable  manure  the  effect  of  the  dressing  was  more  marked  the  second  year.  The 
larger  dressing  pi'odnced  the  greatest  effect,  while  with  the  oil  cake  dressings 
the  effect  was  immediate  and  proved  to  be  almost  as  great  when  the  smaller 
quantity  was  used  as  with  the  larger  amount.  The  quality  of  the  leaf  was  not 
affected  by  the  use  of  either  cattle  manure  or  oil  cake.  The  improvement  of 
the  bush  was  noticeable  in  both  instances  but  appeared  to  be  greater  with  the 
oil  cake. 

On  account  of  the  increasing  price  of  oil  cake  attempts  were  made  to  deter- 
mine whether  satisfactory  results  could  be  secured  by  the  use  of  purely  artificial 
manures,  and  several  well-known  ingredients  were  tested.  These  experiments 
resulted  in  a  continuous  increase  in  yield  throughout  the  two  seasons,  but  it  is 
believed  that  the  use  of  either  superphosphate  and  sulphate  of  potash  or  of  basic 
slag  and  sulphate  of  potash  alone  without  manures  containing  nitrogen  will 
prove  too  costly.  In  no  case  has  the  quality  of  the  leaf  suffered  from  the  appli- 
cation of  artificial  manures  except  possibly  slightly  at  the  end  of  the  season 
with  nitrate  of  soda  or  sulphate  of  ammonia  used  alone.  Sulphate  of  ammonia 
gave  the  best  results  at  an  increased  cost  of  about  12f  cts.  per  pound  of  tea. 
From  the  experiments  as  a  whole  it  appears  that  oil  cake  is  the  cheapest  ferti- 
lizer for  manuring  purposes,  the  next  cheapest  form  at  pi-esent  being  sulphate 
of  anunonia.  The  experiments  with  commercial  fertilizers  have  not  been  con- 
ducted sufliciently  long  to  determine  the  most  economical  pi'oportions  of  each 
to  use  and  they  may  eventually  prove  to  be  cheaper  than  oil  cake  when  used  in 
the  right  projiortion. 

The  results  in  green  manuring  for  KtOH  have  already  been  noted  (E.  R.  K., 
IS,  p.  3.37).  Of  the  plants  suggested  to  be  grown  as  annual  crops  among  the 
tea,  the  following  have  been  tested  and  I'eported  on:  Mati-kalai  (Pha.'ieoJu.'i 
mungo),  iMaxinchni l^cfihania  cannnhina),  groundnuts,  Crotoluria  striritn.  and 
arahar  dhal  {Cajanus  indicus).  Of  these  crops  mati-kalai  and  dhaincha  are 
said  to  be  without  rival  under  Assam  conditions  as  green  manuring  i)lants 
among  tea  and  are  recommended  for  general  use.  The  latter  plant  is  said  to 
have  some  advantages  over  the  former  since  it  is  neither  a  creeper  nor  a 
favorite  food  of  cattle  and  goat.s,  and  grows  in  poorer  land 
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Experiments  in  heavy  pruning  in  Assam,  H.  H.  Mann  {Indian  Tea  Assoc. 
[Pamphlet^  3,  1907,  pp.  20,  pis.  3).— lu  the  seasons  of  1900-1901  and  1901-2  a 
series  of  experiments  were  instituted  by  tlie  author  both  to  determine  the  best 
means  of  dealing  with  old  and  more  or  less  deteriorated  tea  and  to  ascertain 
the  comparative  value  of  methods  of  pruning.  The  experiments  were  con- 
ducted by  cooperators  in  4  different  gardens  and  the  report  is  here  given  of 
the  results  secured  for  a  period  of  5  years.  The  value  of  light  pruning,  medium 
pruning,  heavy  and  collar  pruning,  and  replanting  were  compared  in  each  case. 
The  experiments  are  described  in  detail  and  the  results  are  tabulated. 

As  a  result  of  these  experiments  the  following  general  conclusions  are 
reached:  Heavy  pruning  appears  to  be  an  injury  to  the  bush,  since  although 
the  immediate  effect  may  be  stimulating,  the  bushes  are  more  difficult  to  treat, 
more  liable  to  injury,  and  more  apt  to  deteriorate  than  before  heavy  pruning 
was  carried  out.  This  method  of  pruning  is  not  advised  unless  to  correct 
initial  bad  pruning  or  where  the  lower  stems  are  seriously  injured.  In  this 
case  it  is  reconnnended  that  the  weaker  plants  of  this  kind  be  removed  abso- 
lutely and  rei)laced  with  new  2-year-old  i)lants. 

It  is  believed  that  much  of  the  apparent  benefit  of  low  i>r  collar  pruning  can 
be  obtained  by  judicious  cleaning  out  of  the  weak  abortive  shoots  in  the  bush 
and  concentrating  its  strength  in  a  smaller  number  of  shoots  for  the  time  being. 
A  careful  cleaning  out  of  the  bad  and  weak  wood  seems  to  give  every  benefit 
of  medium  pruning  without  the  same  temporarj-  loss  in  yield,  and  at  the  sain*' 
time  leaves  a  better  bush  at  the  end  of  5  years. 

When  the  cleaning  out  of  weak  wood  is  not  adequate  for  tlu>  rejuvenation 
of  the  bushes,  the  main  framework  of  the  bush  should  be  thinned  out  rather 
than  resort  to  middle  pruning.  Where  land  is  manured  well  it  often  appears 
possil)le  to  render  heavy  pruning  unnecessary,  and  on  poor  land  heavy  pruning 
is  an  ultimate  failure. 

Variations  produced  among'  roses,  L.  Daniel  (Compt.  Rend.  Acad.  .S'ci. 
[Paris],  IJ/Jf  (1901),  No.  25,  pp.  V,51-lJ,o3;  Rev.  Hort.  [Paris],  79  {1907),  No. 
15,  pp.  356,  357). — The  author  claims  to  have  produced  some  systematic  varia- 
tions in  the  nature  and  color  of  rose  petals  by  means  of  grafting.  The  bush 
of  the  Rainbow,  a  variety  which  produces  variegated  flowers,  is  said  to  have 
produced  a  shoot  bearing  non variegated  roses  which  every  year  present  some 
new  changes  in  form  and  color  difficult  to  fix.  Changes  of  form  and  color  in 
the  petals  of  other  varieties  are  also  described. 

FORESTRY. 

The  waning  hardwood  supply  and  the  Appalachian  forests,  W.  L.  Hall 
{U.  8.  Deq)t.  Agr.,  Forest  Serv.  Circ.  116,  pp.  16,  fig.  1). — In  this  circular  con- 
siderable data  are  given  showing  the  decline  in  hardwood  stands  in  the  United 
States,  including  the  condition  as  shown  by  the  various  kinds  of  timber,  by 
States,  and  in  the  main  regions  of  production.  The  effects  of  a  hardwood 
shortage  on  several  important  industries,  including  the  manufacture  of  hard- 
wood lumber,  cooperage  stock,  furniture,  musical  instruments,  vehicles,  agri- 
cultural implements,  car  building,  railroad  ties,  telephime  and  other  jioles,  and 
house  finishing  are  discussed,  and  a  diagram  is  given  showing  the  advance 
in  prices  of  some  of  the  principal  hardwoods  during  the  past  8  years,  as  well 
as  the  range  of  prices  since  1887. 

Although  the  hardwood  industries  center  in  the  States  of  Illinois,  Indiana, 
Ohio,  Michigan,  and  New  York,  it  is  shown  that  the  situation  concerns  the  en- 
tire country,  and  in  the  author's  opinion  the  only  practical  solution  "  is  to 
maintain  permanently  under  a  i)roper  system  of  forestry  a  sufficient  area  of 
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hardwood  land  to  produce  by  Ki"o\vtli  n  large  itroportion  of  the  hardwood 
timber  which  the  nation  requires."  It  is  further  suggested  that  if  the  Appa- 
lachian forests  are  rightly  managed  and  taken  soon  enougli  the  hardwood 
supply  of  the  country  can  be  insured  continuously,  and  through  systematic 
treatment  the  forest  can  be  improved  at  the  same  time. 

The  life  history  of  the  beech,  G.  T.  Boulger  (Quart.  Jour.  Forest nj,  1 
(Jf)07),  No.  3,  PI).  230-:279,  fif/s.  52).— In  this  paper  the  author  traces  the 
various  phases  in  the  life  liistory  of  the  beech  from  the  seed  and  its  germi- 
nation to  the  ripening  and  shedding  of  the  fruit.  Special  attention  is  paid 
1o  the  structural  and  i)hyslological  characters  of  the  seed,  root,  stem,  bud,  leaf, 
and  flower,  together  with  notes  on  the  fungus  and  insect  enemies  of  the  beech. 

An  appendix  is  devoted  to  the  description,  life  history,  and  control  of  the 
felted  beech  coccus,  considered  one  of  the  most  destructive  pests,  including  its 
distribution,  signs  of  infestation,  and  treatment. 

Second  progress  report  on  the  strength  of  structural  timber,  W.  K.  Hatt 
(U.  S.  Dept.  Agr.,  Forest  Serv.  Circ,  J 15,  pp.  39). — This  circular  is  intended 
to  supplement  the  results  previously  published  by  the  Bureau  of  Forestry 
(E.  S.  R.,  IG,  p.  7S3)  on  tests  of  the  mechanical  properties  of  our  more  im- 
portant commercial  woods,  including  the  loblolly  pine,  longleaf  pine,  tamarack, 
and  Norway  pine  of  the  eastern  United  States,  and  the  Douglas  flr  and  western 
hemlock  of  the  Pacific  coast.  Tests  were  made  on  large  beams  with  a  view  of 
studying  the  relations  between  strength,  defects,  and  the  degree  of  seasoning, 
and  for  determining  moduli  for  design,  together  with  additional  tests  on  small 
pieces  cut  from  the  uninjured  parts  of  the  tested  beams,  including  bending, 
(•(mipression  parallel  to  grain  and  at  right  angles  to  grain,  and  shearing,  as 
well  as  tests  to  study  the  effects  of  moisture,  rate  of  growth,  and  other 
factors.  The  work  has  been  conducted  at  the  various  testing  laboratories  of  the 
Forest  Service  during  a  period  of  4  years,  and  the  methods  are  given  in  a 
previous  circular  (E.  S.  R.,  IS,  p.  4SG). 

Tabulated  data  secured  from  the  various  tests  are  here  given  and  discussed, 
together  with  the  text  of  the  revised  rules  of  inspection  and  grading. 

Use  of  dead  timber  in  the  National  forests,  E.  R.  Hodson  ( U.  8.  Dept. 
Af/r.,  Forest  .S'crr.  Circ.  113,  pp.  //). — This  is  a  report  of  a  study  of  the  amount, 
location,  and  quality  of  fire-killed  timber,  as  well  as  the  extent  to  which  it  is 
used,  which  has  been  made  by  the  Forest  Service  in  several  of  the  National 
forests  in  the  southern  Rocky  Mountain  region.  Three  classes  of  dead  timber 
were  found — fire-killed  timber,  timber  killed  by  insects,  and  timber  killed  by 
such  other  causes  as  drying  out  or  lightning. 

In  this  circular  special  attention  is  paid  to  fire-lvilled  timber.  The  area 
studied  approximated  13,000,000  acres,  on  which  there  is  an  estimated  amount 
of  500,000,000  ft.  B.  M.  of  merchantable  dead  timber,  or  about  4  per  cent  of  the 
total  merchantable  stumpage.  Of  this  it  is  estimated  that  50  per  cent  is  fit  for 
saw  lumber  and  all  of  it  can  be  utilized  in  the  round.  The  principal  defect  of 
tire-killed  timber  is  check. 

Relative  to  the  strength  of  the  fire-killed  timber,  a  table  is  given  showing  the 
strength  of  white  fir  killed  by  fire  12  years  ago*  and  that  of  green  timber  of 
the  same  species  and  from  the  same  locality.  The  crushing  strength  of  the 
green  timber  was  2,51>5  lbs.  per  square  inch,  while  that  of  the  dead  timber  was 
4,.S24  lbs.  per  square  inch.  Where  the  green  timber  is  seiisoned,  tests  made  in- 
dicate that  dead  white  fir  is  about  nine-tenths  as  strong  as  green  white  fir,  and 
about  twice  as  strong  as  green  timber  freshly  cut.  The  dead  timber  thus  far 
has  been  used  chiefly  for  mine  timbers,  coal  props,  telephone  poles,  railroad  ties, 
and  fence  posts.  It  is  estimated  that  the  mines  of  Leadville,  Colo.,  use  each 
mouth  350,000  ft.  B.  M.  of  dead  timber.     Better  grades  are  also  used  for  di- 
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mension  stock,  altlioiisli   it  is  iiiitit  for  incli   stuff  owing  to  tlio  fi-equpnt  cross 
checks. 

The  general  conclusion  is  reached  that  sound  dead  timber,  i)articularly  when 
fire-killed,  has  decided  value  and  keeps  this  value  for  a  considerable  length  of 
time.  It  does  not  decay  readily,  is  not  impaired  by  standing  in  a  dead  condition, 
and  is  perfectly  seasoned,  easily  handled,  and  cheap  to  ship.  Owing  to  the  ab 
sence  of  watery  sap  it  is  in  good  condition  for  preservative  treatment.  Its  use 
is  recommended  wherever  checking  is  not  a  detriment,  both  as  a  prevention 
of  waste  and  the  saving  of  more  valuable  timber  for  better  uses. 

The  preservative  treatment  of  fence  posts,  H.  F.  Weiss  (U.  S.  Dept.  Agr., 
Forest  tierv.  Circ.  Ill,  pp.  15,  fig.  1). — This  circular  contains  an  account  of  ex 
periments  conducted  by  the  Forest  Service  with  a  view  of  determining  an 
economical  commercial  method  of  impregnating  fence  posts  with  ci'eosote.  Tho> 
experiments  are  described,  the  results  ai;e  tabulated  and  briefly  discussed,  and 
some  conclusions  are  deduced  which  are  of  general  application  in  fence  post 
treatment. 

Initial  experiments  were  conducted  in  cooperation  with  the  Bureau  of  Plant 
Industry  during  the  Ijouisiana  Purchase  Exposition  at  St.  Louis  in  1904,  in 
which  posts  cut  from  maple,  elm,  sycamore,  ash,  Cottonwood,  sassafras,  hickory, 
black  walnut,  water  oak,  willow,  and  red  oak  were  treated.  Further  experi- 
ments were  conducted  at  Elwood  and  Iais  Angeles,  Cal.,  with  lilue,  red, 
and  sugar  gums,  and  ironbark.  With  the  results  secured  from  these  first  experi- 
ments as  a  guide,  more  complete  experiments  were  made  at  St.  Anthony,  Idaho, 
in  IttOd.  in  treating  fence  posts  cut  from  fire-killed  lodgepole  pine.  The  open 
tank  treatment  was  used  in  all  of  the  tests.  In  all  18  kinds  of  wood  were 
treated  and  a  table  is  given  showing  the  resulting  [)enetration  in  each  case. 

The  experiments  at  St.  Anthonj'  were  divided  into  three  series,  in  which  it 
was  sought  to  determine  the  minimum  of  efficient  temperature  for  the  hot  creo- 
sote, the  minimum  efficient  duration  of  the  bath  in  hot  creosote,  and  the  mini-' 
mum  efficient  duration  of  immersion  in  the  creosote  after  shutting  off  the  heat. 
These  results  are  tabulated  and  show  that  the  hotter  the  creosote  the  greater  the 
absorption  and  penetration.  Within  fixed  limits  increased  duration  of  the  bath 
in  hot  creosote,  other  factors  being  equal,  gives  greater  absorption  and  penetra- 
tion. This  is  also  said  to  hold  true  with  regard  to  the  duration  of  immersion 
in  the  cooling  creosote.  The  effect  of  a  long  period  in  hot  creosote  with  a  short 
period  in  cool  creosote  has  not  thus  far  been  determined. 

Tabulated  data  are  given  showing  the  comparative  cost  of  untreated 
qnd  treated  posts  of  lodgepole  pine  in  Idaho.  The  estimated  annual  cost  of  an 
untreated  post  is  given  as  5  cts.,  and  of  a  treated  post  as  3  cts.  Thus  it  is 
figured  that  at  the  end  of  20  years  a  creosoted  fence  will  be  about  40  cts.  per 
post  cheaper  than  if  untreated.  Based  upon  these  results  some  general  direc- 
tions are  given  relative  to  the  selection,  prer)aration,  and  treatment  of  fence 
posts. 

Introductory  statements  deal  with  the  growing  need  for  the  preservative  treat- 
ment of  fence  posts,  causes  of  decay,  and  preservative  methods  now'  in  use. 

New  wood  preservative,  J.  A.  Van  Hek  (Daily  Consular  and  Trades  Rpts. 
\U.  /S.],  1901,  A'o.  2921,  p.  10). — The  author  reports  tliat  recent  experiments  in 
Belgium  on  the  preservation  of  wood,  made  with  a  new  coal-tar  extract  known 
as  '*  injectol,"  have  given  satisfactorj-  results.  In  the  experiments  injectol  was 
applied  to  wooden  poles,  railway  ties,  and  blocks  used  in  street  paving. 

As  compared  with  creosoted  poles  in  the  ground,  which  resisted  decay  for  only 
a  few  months'  time,  those  treated  with  injectol  remained  unattacked  after  3 
years.  Similar  experiments  were  also  made  with  railway  ties,  these  being 
treated  with  coal  creosote,  creosote  and  chlorid  of  zinc,  and  with  injectol,  and 
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left  for  jv  period  of  2  years  in  u  steeping  vat  composed  of  liquid  manure  and 
other  miscellaneous  decomposing  substances.  At  the  end  of  this  period  the 
sleejiers  treated  with  injectol  were  still  in  gocxl  condition,  while  the  others  were 
almost  completely  destroyed.  Similar  results  were  obtained  with  paving  blocks. 
Further  experiments  a^e  now  being  carried  on. 

Injectol  is  said  to  be  a  very  thin  dark-brown  liquid  of  regular  density 
witn  a  degree  of  viscosity  changing  very  little  with  atmospheric  variations. 
One  of  its  principal  advantages  is  said  to  be  its  penetration  into  certain  woods 
without  any  pressure.  The  time  necessary  for  the  pressure  and  the  soaking 
into  wood  of  a  given  quantity  of  injectol  is  reported  as  considerably  less  than 
for  any  other  antiseptic  liquid,   including  creosote. 

Camphor  industry,  J.  H.  Arnold  (Dailif  ConsiiUtr  inul  'I'radc  Rpts.  [U.  .S.], 
1[I07,  \o.  2920,  PI).  8-10). — A  brief  review  of  the  progress  and  extent  of  camphor 
production  in  China,  together  with  statistics  of  production  in  Japan. 

The  camphor-producing  districts  in  China  are  said  to  be  confined  at  present 
to  the  region  along  the  Min  River  in  P^'ukien  Province,  although  the  occurrence 
of  trees  in  other  provinces  is  also  noted.  The  development  of  the  camphor 
industry  in  China  has  made  remarkable  progress  during  the  past  few  years, 
largely,  it  is  believe<l,  l»ecause  of  Japanese  initiative  and  tlie  advancement  iu 
the  price  of  camphor.  Upward  of  1.1()0,()(H)  kin  (1,407,000  lbs.)  were  exported 
in  1906.  At  the  present  i-ate  of  production  it  is  believed  that  the  trees  will  be 
capable  of  yielding  material  for  but  4  or  5  years  longer. 

Tables  are  given  shoving  the  production  of  cami)hor  and  camphor  oil  in 
Japan  from  1904  to  1900,  inclusive,  as  well  as  the  value  of  camphor  imported 
into  Japan  during  the  past  6  years  in  the  form  of  celluloid.  The  estimated  pro- 
duction of  camphor  for  1900  is  approximately  r»..540.32.5  lbs.,  and  of  camphor 
oil  4,(»1(),812  lbs.  The  value  of  camphor  imported  in  the  form  of  celluloid  in 
the  same  year  is  given  as  .$407,424.  The  prcxluctive  jtower  of  Japan  and 
Formosa  combined  is  estiniatetl  as  .s.^>,212,o75')  lbs.  of  camphor  and  7."),(I01,2.50 
lbs.  of  camphor  oil.  The  monopoly  bureau  is  encouraging  the  cultivation  of 
the  trees  with  the  view  of  maintaining  the  i)resent  productive  power. 

Caoutcliouc  in  French  West  Africa,  Y.  Henry  (Le  Caoutchouc  dans 
VAfriquc  Occidcntale  Francaise.  Paris:  Gouvt.  Gen.  Afrique  Occident.  Franc, 
1906,  pp.  230,  pis.  16,  figs.  9,  map  J,  dgms.  8). — This  work  treats  of  the  various 
phases  of  the  rubber  industry  in  I'rench  West  Africa,  including  the  liistory  of 
its  exploitation  in  the  different  colonies  prior  to  1904.  the  total  production  and 
commerce  of  French  West  African  types  of  rul)ber  iu  the  various  European 
markets,  and  an  explanation  and  discussion  of  the  laws  adopted  on  February  1, 
190.^).  for  the  purp()se  of  regulating  and  improving  the  methods  of  exploitation 
and  preparation  of  rubber,  togetlier  with  an  account  of  the  results  obtained 
after  the  law  liad  been  in  force  for  one  year. 

The  work  is  based  on  the  author's  personal  observations  and  investigations, 
together  wltli  information  secured  from  official  documents.  The  text  is  accom- 
panied liy  a  map  of  the  country  and  numerous  illustrations  and  statistical  tables. 

A  journey  through  guayule  land,  H.  C.  Pearson  {India  Rubber  World,  35 
{1901),  \<).  0.  pp.  113-rn ;  36  {1901),  No.  1,  pp.  205-210,  flgs.  26,  map  /).— This 
is  an  account  of  the  discovery  and  develoi)ment  of  the  guayule  rubber  industry 
in  northern  Mexico,  including  a  description  of  the  counti-y  and  the  methods  of 
exploitation  and  pi'oduction  of  rul»ber,  with  descriiitions  and  illustrations  of  the 
fa<'tories  now  in  o])eration. 

Damaged  rubber  trees  renewing  themselves,  F.  M.  Ryder  {Mo.  Consular 
and  Trade  Rpts.  [U.  N.  |,  1901,  \o.  322,  p.  163). — In  this  note  the  author  states 
that  the  trees  in  the  Khiefields  district  of  Nicaragua,  which  were  believed  to 
have  suffered  considerably  from  the  hurricane  last  fall,  are  renewing  them- 
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selves  vei'y  satisfactorily.  Where  the  trees  have  been  blown  down,  but  not 
uprooted,  they  are  sprouting  freely  and  the  roots  from  the  sprouts  appear  to  be 
forcing  their  way  through  the  trunk  of  the  parent  tree  into  the  ground  beneath, 
hence  it  is  believed  that  the  increase  in  the  number  of  trees  in  the  plantations 
will  be  considerable. 

Cooperative  forestry  work  for  1908,  W.  J.  Green  and  L,  H.  Goddard  {Ohio 
tita.  Circ.  l),  pp.  J). — In  this  circular  a  general  outline  is  given  of  the  co- 
operative forestry  work  which  the  station  proposes  to  undertake  in  1908, 
together  with  a  blank  form  to  be  used  by  any  farmer  of  the  State  who  desires 
to  cooperate  with  the  station. 

DISEASES  OF  PLANTS. 

Report  of  assistant  plant  pathologist,  H.   S.  Fawcett    (Florida  Sta.  Rpt. 
1907,  pp.  XLIII-LII,  pJs.  3,  figs.  3). — The  principal  investigations  I'eported  are 
studies  on  the  scaly  bark,  gumming  and  scab  of  citrus  fruits,  the  fungi  para 
sitic  on  the  white  fly,  peach  diseases,  i)ecan  mildew,  etc. 

The  scaly  bark  disease  of  citrus  trees  seems  to  be  a  new  disease,  and  while 
si)ecimens  of  diseased  lemons  and  fruit  of  sweet  oranges  were  received  at  the 
station  ?>  years  before,  it  was  not  until  in  liX)fi  that  a  study  of  the  disease  was 
undertaken.  So  far  as  present  information  goes  this  disease  seems  to  be  con- 
lined  almost  entirely  to  the  sweet  orange.  The  trees  when  badly  infested 
present  the  general  appearance  of  having  been  neglected  and  poorly  fertilized. 
The  leaves  are  usually  small  and  yellow,  and  the  trunks  and  larger  limbs  bear 
large  scaly  areas.  The  bark  and  older  limbs  show  ruptured  scales.  On  the 
smaller  l)ranclies  and  younger  woods  the  areas  become  definitely  defined.  At 
first  the  diseased  area  is  of  a  lemon  color,  changing  later  to  a  rusty  brown.  In 
these  areas  the  epidermis  becomes  lirittle  and  cracks  open,  forming  scales  or 
flakes,  as  is  the  case  on  the  older  limbs.  The  cause  of  this  disease  has  not  yet 
been  definitely  determined. 

Citrus  scab  and  gumming  are  described  and  suggestions  given  for  their 
control. 

Among  the  parasites  of  the  white  fly,  descriptions  are  given  of  two  species  of 
Aschersonia,  ^1.  flnro-ritrina  and  A.  alryrodrs.  Cultures  are  being  prepared  of 
both  these  fungi  with  the  idea  of  using  them  in  si)raying  white-fly  infested  trees. 
A  third  species  of  Aschersonia  (.1.  turbinata)  has  been  found  to  be  parasitic 
on  the  wax  scale. 

An  account  is  given  of  pecan  mildew,  in  which  it  is  stated  that  the  crop  was 
practically  destroyed  by  the  fungus  Micros phwra  aini.  Spraying  experiments 
showed  the  possibility  of  controlling  this  disease,  but  it  would  probably  be 
impracticable  on  large  trees.  Since  the  fungus  is  carried  over  on  the  dead 
leaves  and  fallen  nuts,  the  author  recommends  the  collection  and  burning  of 
all  trash  and  the  cultivation  of  the  orchard  in  the  winter  season,  if  practicable. 

A  brief  description  is  given  of  a  disease  of  roselle,  due  to  Micros pliwra  sp., 
in  which  the  Oidium  stage  of  the  mildew  occurs  abundantly  on  the  leaves, 
petioles,  and  stems,  giving  the  plant  the  appearance  of  having  been  dusted  with 
lime  or  flour. 

Report  of  the  horticulturist  [on  plant  diseases],  G.  AV.  Warren  and  Jennie 
A.  VooRHEES  {tieic  Jersey  Stas.  Rpt.  1906,  pp.  224-236) .—This  report  contains 
an  account  of  the  bacterial  blight  of  pear  trees,  "  cloudiness  "  of  pears,  brown 
rot  of  plums,  spraying  experiments  for  the  control  of  San  Jose  scale,  the  spray- 
ing of  apples,  pears,  eggplants,  tomatoes,  and  cantaloupes,  the  spraying  of 
tomatoes  and  strawberries  in  bloom,  methods  of  making  Bordeaux  mixture, 
and  a  description  of  stock  solutions  of  copper  sulphate. 
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The  bacterial  blight  was  unusually  serious  during  the  i)eriod  covered  by  the 
report.  On  many  varieties  the  larger  part  of  the  blossoms  were  killed,  in  some 
cases  the  entire  crop  being  lost.     Later  considerable  twig  blight  followed. 

The  cloudiness  of  pears,  which  is  characterized  by  rustiness  of  the  fruit,  was 
investigated,  and  found  to  be  due  to  three  causes — frost,  the  use  of  too  strong 
fungicides,  and  fungus  diseases.  In  many  cases  the  disease  is  believed  to  be 
due  to  the  after  effect  of  fungus  diseases,  among  the  principal  of  which  are 
attacks  of  the  apple  scab  fungus. 

In  the  spraying  experiments  described,  the  application  of  lime-sulphur-salt 
was  found  very  efficient  for  the  control  of  the  San  Jose  scale,  and  Bordeaux 
mixture  for  the  control  of  brown  rot  of  plums.  The  application  of  Bordeaux 
mixture  to  apples  and  pears  caused  some  rusting  of  the  fruit  and  spotting  of 
the  leaves.  This  is  attributed  to  the  use  of  too  strong  a  fungicide.  Eggplants 
sprayed  with  Boi'deaux  mixture  to  which  arsenate  of  lead  was  added  produceil 
more  early  fruit  and  apparently  a  considerably  greater  crop. 

Experiments  in  spraying  tomatoes  are  described  in  which  there  was  appar- 
ently little  difference  between  the  sprayed  and  unsp rayed  plants  until  the 
middle  of  August,  after  which  time  the  sprayed  plants  were  decidedly  of  a 
more  vigorous  character.  The  tabulated  results  show  an  increase  of  about  24 
per  cent  of  marketable  fruit  as  a  result  of  the  spraying. 

In  order  to  test  the  effect  of  spraying  experiments  on  strawberries  and  to- 
matoes while  in  bloom,  two  trials  were  made,  and  while  the  results  are  some- 
what contradictory,  it  does  not  appear  that  the  spraying  had  any  serious  effect 
on  the  setting  of  the  fruit. 

A  method  of  making  Bordeaux  mixture  is  described  which  is  believed  to  have 
some  advantages  over  those  generally  given.  This  c<nisists  essentially  in  hav- 
ing the  tank  containing  either  the  copper  sulphate  or  the  lime  nearly  full  of 
water  before  adding  the  other.  Where  the  copiier  sulphate  alone  was  diluted 
the  cohnnn  in  the  cylinder  containing  the  fungicide  remained  unsejiarated  for 
a  much  longer  time  than  where  both  solutions  were  concentrated.  Where  both 
solutions  were  diluted  the  fungicide  remained  in  suspension  for  about  the  same 
length  of  time  as  when  the  copper  sulphate  alone  was  diluted. 

Notes  are  given  on  the  preparation  of  stock  solutions  of  copper  sulphate,  the 
expansion  of  water  when  copper  sulphate  is  dissolved,  and  the  amount  of 
copper  suli)hate  in  a   saturated  solution. 

Some  important  plant  diseases  of  Washington,  AV.  II.  Lawrknck  ( ]Va.sliin(/- 
ton  8tn.  Bui.  83,  pi).  56,  figs.  IS). — A  number  of  the  more  important  plant  dis- 
eases which  have  been  observed  in  Washington  are  descril)ed  and  suggestions 
given  for  their  prevention,  as  far  as  means  are  known.  Among  the  diseases  are 
the  club  root  of  cabbage,  crown  gall  of  various  plants,  fire  blight  of  pears,  late 
blight  of  potatoes,  i^ach  leaf  curl,  apple  and  pear  scab,  blackspot  canker  of 
apples,  potato  scab,  canker  of  soft  maple,  brown  i-ot  of  stone  fruits,  dry  rot  of 
potatoes,  wheat  smut,  root  rot  of  prunes,  etc. 

Among  these  diseases  are  a  number  that  are  not  commonly  met  with  in  this 
country.  Of  these  the  principal  diseases  are  the  blackspot  canker  of  apple  trees 
due  to  Myxosporium  curinspornm,  the  canker  of  soft  maple  caused  by  Tubercu- 
laria  vulgaris,  and  the  root  rot  of  prune  trees  due  to  AnncUaria  mellea. 

The  blackspot  canker  is  said  to  be  next  in  importance  to  the  apple  scab  in 
western  Washington.  The  fungus  lives  in  the  bark  of  the  tree  for  about  a 
year  and  then  dies.  The  low  temperature  and  abundant  moisture  in  October 
;ind  November  favor  the  germination  of  the  fungus,  which  enters  through  the 
hark.  The  infected  spots  increase  slowly  as  the  fungus  penetrates  into  the  sap 
wood.     When  the  trees  begin  to  unfold  their  leaves  in  the  spring  the  cankers 
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increase  rapidly  in  diameter  and  are  mature  by  June  or  a  little  later.  The 
cankered  bark  becomes  dry  and  brittle  and  separates  from  the  living  tissues, 
leaving  prominent  scars.  Spraying  with  double  strength  Bordeaux  mixture  in 
November  is  recommended  for  the  control  of  this  disease. 

The  canker  of  soft  maple  is  said  to  have  made  its  appearance  quite  recently 
and  is  causing  considerable  damage.  It  affects  the  host  plant  early  in  the 
spring,  causing  numerous  leaf  and  flower  buds  to  be  killed  before  the  time  of 
opening.  Later  in  the  season  twigs  and  larger  branches  are  girdled  and  the 
wood  is  more  or  less  discolored,  showing  that  the  fungus  penetrates  into  it  to 
a  greater  or  less  degree.  When  the  girdling  of  the  limbs  takes  place  the  leaves 
begin  to  roll  up,  due  to  a  lack  of  sufficient  moisture.  For  combating  this  dis- 
ease it  is  recommended  that  the  dead  and  dying  leaves  be  cut  out  and  burned, 
and  that  one  or  two  thorough  sprayings  with  Bordeaux  mixture  in  the  spring 
be  given  the  trees. 

The  root  rot  of  prune  trees,  which  seems  to  be  of  considerable  importance,  is 
more  fully  described  in  a  previous  publication  of  the  station  (E.  S.  R.,  15, 
p.  689). 

Two  interesting  apple  fungi,  F.  Ij.  Stevens  (Science,  n.  .scr.,  26  {1901),  No. 
673,  pp.  72-'f,  725). — Tlie  author  gives  brief  accounts  of  two  species  of  finigi  re- 
cently found  attacking  apples. 

The  first,  Hypochnus  ochraleucit,  which  has  not  hitherto  been  reported  from 
any  region  other  than  Brazil,  was  found  to  be  very  destructive  fo  apples  and 
quinces  in  the  mountain  regions  of  North  Carolina  in  1006.  loafer,  specimens 
were  received  from  the  coastal  plain  in  the  eastern  part  of  the  State,  and  in  the 
fall  of  1907  the  fruiting  forms  were  olttained,  enabling  the  author  t<>  identify 
the  fungus. 

The  second  species  described  seems  to  be  identical  with  PhyUosticta  finlitaria, 
which  is  believed  to  be  the  cause  of  a  disease  of  the  fruits  as  well  as  the  canker 
of  the  limbs  of  apple  trees,  and  also  to  cause  the  familiar  leaf  spot  of  apples. 
This  fungus  seems  to  be  widespread  and  the  cankers  formed  are  quite  de- 
structive. 

Bitter  rot  of  apples,  botanical  investigations,  T.  J.  Burrill  ( Illinois  >S7«. 
Bui.  118,  pp.  oo'i-60H,  pis.  10). — The  results  of  extended  investigations  on  tlie 
cause  of  bitter  rot  of  api)les,  the  methods  of  infection,  and  the  effect  of  fungi- 
cides on  the  si)ores  are  given. 

The  bitter  rot  of  apples  is  said  to  be  due  to  the  fungus  GlomereUa  rufomn- 
culans,  whicli  in  Illinois  is  practically  confined  to  apples  and  apple  tree  limbs. 
On  the  limbs  the  fungus  produces  spots  called  cankers,  and  it  is  the  mycelium 
in  these  cankei's  and  in  old  infected  fruits  that  survives  the  winter.  The 
apple  liml)s  s(>em  to  become  infected  only  in  spots  wliere  the  bark  has  been 
previously  injured,  and  they  may  originate  in  wounds  made  as  late  as  the  time 
of  the  apple  harvest.  The  sitores  of  the  fungus  are  readily  destroyed  by  copper 
sulphate,  but  it  appears  impossible  to  kill  the  fungus  in  the  limb  cankers  except 
by  cutting  out  the  cankers  and  treating  the  excised  areas.  Ordinarily  the  dis- 
ease makes  its  appearance  in  July  or  August  but  may  start  as  early  as  June  1. 

The  disease  seems  Jo  be  distributed  to  some  extent  by  pomace  flies,  but  the 
principal  infection  is  by  means  of  spores  washed  from  the  cankers  wliich  infect 
the  fruits  hanging  l>elow  on  the  tree.  The  spores  and  spore  masses  are  found  to 
be  readily  distributed  by  the  wind,  sometimes  to  a  considerable  distance.  The 
first  infection  of  the  tree  comes  from  spores  produced  in  the  limb  cankers  or  in 
mummy  apples  of  the  previous  year  that  have  been  allowed  to  hang  on  the  trees 
during  the  winter. 
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It  is  claimed  that  tlie  tliseast*  may  be  entirely  eradicated  from  the  orchard 
by  careful  attention  to  the  destruction  of  the  cankers  and  mummy  fruits,  sup- 
plemented by  effective  spraying  with  Bordeaux  mixture. 

Bitter  rot  of  apples,  horticultural  investigations,  ,7.  C.  Blair  {Illinois  Sta. 
Bui.  Ill,  pp.  .'i82-551,  pis.  2). — An  account  is  given  of  spraying  experiments  for 
the  control  of  bitter  rot  of  apples,  the  experiments  having  been  inaugurated  in 
1901  and  continued  for  5  years.  lu  this  work  12  orchards  were  used  and  17 
series  of  experiments  were  conducted. 

The  experiments  in  the  different  years  together  with  the  results  are  described, 
and  in  conclusion  the  author  states  that  Bordeaux  mixture  properly  made  and 
applied  will  save  more  than  5)0  per  cent  of  the  fruit  liable  to  attack  by  bitter 
rot.  Bordeaux  mixture  applied  in  the  liquid  form  is  the  most  effective  spraying 
material  for  the  control  of  bitter  I'ot,  dust  Bordeaux  being  less  efficient.  Pure 
copi)er  sulphate  solutions  failed  to  check  the  disease  and  caused  considerable 
injury  to  the  foliage.  Fruit  sprayed  in  such  a  manner  as  to  be  thoroughly 
coated  with  the  spray  mixture  when  the  first  infection  of  the  disease  appeared 
was  less  injured  by  bitter  rot  than  when  sprayed  at  a  later  period. 

Attention  is  called  to  the  sources  of  infection  and  recommendations  are  given 
for  the  control  of  bitter  rot. 

California  peach  blight,  R.  K.  Smith  et  al.  iCalifornia  Sta.  Bui.  191,  pp. 
IS-lOO,  figs.  11). — The  California  peach  blight,  which  is  due  to  Coryneum  heyer- 
inlcit,  is  described  at  considerable  length  and  suggestions  given  for  its  control. 

This  disease  has  recently  appeared  in  the  principal  peach  producing  districts 
of  the  State.  Nearly  all  varieties  are  more  or  less  affected,  the  young  growth 
in  some  places  being  completely  killed. 

Experiments  were  carried  on  for  the  control  of  this  disease,  and  it  was  found 
that  trees  sprayed  in  December  or  early  in  January,  followed  by  applications  in 
February  or  early  in  March,  were  not  only  less  affected  by  peach  blight  but  also 
by  the  leaf  curl.  In  connection  with  the  spraying  the  trees  should  be  pruned  if 
possible,  but  in  no  case  should  the  work  be  delayed  on  account  of  inability  to 
prune.  For  the  first  application  a  rather  strong  Bordeaux  mixture  is  recom- 
mended, while  for  the  second  a  somewhat  more  dilute  solution  or  a  lime,  salt, 
and  sulphur  spray  may  be  employed. 

The  grape  powdery  mildew  and  the  injury  it  causes,  M.  Jeria  {Rev.  Vitivin. 
Argentina,  J,  {1901),  Nos.  IS,  pp.  202-20 Ji ;  IJ,,  pp.  218,  219;  15,  pp.  232,  233;  16, 
pp.  25 J,,  255;  19,  pp.  296-299;  20,  pp.  312-314) .—This  describes  the  powdery 
mildew  of  the  grape,  due  to  Oidiiim  tiickcri,  gives  an  account  of  the  losses  due 
to  this  parasite,  and  suggests  remedies  for  its  control.  For  this  purpose  the 
use  of  dry  sulphur  at  the  rate  of  about  100  kg.  per  hectare  in  3  applications  is 
recommended. 

Diseases  of  cofEee  trees,  G.  Delacroix  (Agr.  Prat.  Pays  Chauds,  1  {1901), 
Nus.  51/,  pp.  235-253,  pis.  3;  55,  pp.  321-333,  pi.  1). — This  paper  describes  the 
leaf  spot  diseases  of  coffee  caused  by  the  fungi  Stilbum  flavidum,  Sphwrella 
coffeicola,  Cercospora  coffeicola,  GloEOsporium  coffeaninn,  etc.,  the  destruction 
of  the  floral  branches  by  Anthostomella  eoffew,  Hendersonia  eoffew,  and  Rhab- 
dospora  coffew,  and  a  disease  of  the  roots  due  to  an  undetermined  fungus,  the 
fruiting  form  of  which  is  as  yet  unknown. 

The  fir  disease  in  the  Jura  forests,  E.  Henry  {Compt.  Rend.  Acad.  Set. 
[Paris],  I. ',5  {1901),  isio.  IS,  pp.  125-121). — According  to  the  author,  in  the  sum- 
mer of  1906  a  disease  became  abundant  in  the  fir  forests  in  the  Jura  region 
which  was  characterized  by  the  reddish  color  of  the  foliage,  the  color  seeming 
to  increase  toward  the  end  of  the  summer.  In  the  spring  of  1007  the  disease 
had  apparently  disai)i)eared,  but  during  the  summer  it  reappeared  and  attacked 
the  branches  of  a  great  number  of  trees.  In  October,  1907,  it  was  reported  that 
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about  50  per  cent  of  the  fir  trees  growing  in  pure  forests  ou  the  lower  plateaux 
were  attacked,  and  that  ou  the  upper  elevation  scarcely  a  tree  had  escaped, 
but  so  far  as  observation  has  been  made  none  of  the  trees  have  been  destroyed. 

An  Investigation  into  the  cause  of  this  trouble  led  to  the  recognition  of  the 
fungus,  which  has  been  called  Phoma  abietina,  or  more  properly  Fusicoccuin 
abictiniiin. 

The  effect  of  the  fungus  on  the  foliage  and  branches  of  the  trees  is  described 
at  considerable  length.  The  author  states  that  while  it  undoubtedly  causes  a 
reduction  in  the  annual  growth  of  the  trees  proportional  to  the  percentage  of 
leaves  attacked,  yet  it  apparently  does  not  cause  the  death  of  the  trees.  It  is 
believed  that  the  severity  of  attack  will  diminish,  as  has  been  the  case  in  a 
number  of  other  outbreaks  of  the  fungus  that  are  i*ecorded. 

The  brown  rot  of  the  lemon,  It.  E.  Smith  et  al.  (Cfilifoniia  Sta.  Bui.  100, 
pp.  72,  pJ.  J,  figs.  30). — A  detailed  account  is  given  of  the  brown  rot  of  the 
lemon  due  to  Pi/tliiaci/stis  citrophtliora,  a  preliminary  description  of  which  has 
already  been  noted  (E.  S.  K.,  IS,  pp.  344).  This  fungus  attacks  and  destroys 
large  quantities  of  lemons  not  only  ou  the  tree  but  also  in  the  packing  house. 
The  fungus  is  described  in  detail  and  accounts  given  of  experiments  for  its  con- 
trol. These  includetl  not  only  an  investigation  of  the  trees  in  the  orchard  and 
the  soil  underneath  them,  but  also  the  methods  of  handling  the  fruit  while  pre- 
paring it  for  shipment. 

For  the  control  of  this  disease  the  author  recommends  a  cover  crop  in  the 
orchai'd  in  September  or  early  October.  Toward  the  end  of  the  rainy  season 
this  cover  crop  should  be  plowed  under,  and  the  orchaixl  kept  in  clean  cultiva- 
tion, especially  under  the  trees,  during  the  summer.  This  will  to  a  large  extent 
prevent  the  infection  of  the  fruit.  As  a  further  precaution,  the  author  recom- 
mends the  disinfection  of  the  wash  water  by  adding  either  formalin,  perman- 
ganate of  potash,  or  copper  sulphate,  the  last  named  being  preferred  as  cheaper 
and  more  efficient.  Lemons  infected  in  the  orchard  should  be  carefully  elimi- 
nated during  picking  and  washing,  and  where  any  are  found  in  the  curing  tents 
the  affected  boxes  should  be  carefully  gone  over  and  rotten  lemons  picked  out, 
as  the  disease  spreads  by  contact. 

A  short  review  of  parasitic  fungi  of  Ficus  elastica,  S.  H.  Koorders  (Notizbl. 
K.  Bot.  Gartru.s  u.  Mus.  Brrlin.  .',  {1901).  Xo.  'lO,  pp.  291i-310). —Au  annotated 
list  is  given  of  65  species  of  fungi  that  are  known  to  occur  as  active  parasites, 
facultative  parasites,  or  saprophytes  on  the  rubber  plant  {Ficus  elastica). 

The  chrysanthemum  ray  blight,  F.  L.  Stevens  (Bot.  Gaz.,  44  (1907),  Xo.  .J, 
pp.  2Jfl-2oH,  figs.  15). — A  description  is  given  of  a  ray  blight  of  cultivated  chrys- 
anthemums which  was  called  to  the  author's  attention  late  in  1906.  The  dis- 
ease had  been  known  for  several  years,  recurring  each  year  with  increased 
destructiveness. 

The  symptoms  of  the  disease  are  most  conspicuous  in  the  flower  clusters, 
which  are  usually  attacked  on  one  side  either  in  the  bud  or  during  the  various 
stages  of  blooming.  The  affected  blossoms  change  in  color,  cease  to  develop,  and 
wither,  the  discoloration  proceeding  from  the  base  toward  the  tip  of  each  indi- 
vidual flower.  If  the  disease  be  severe  and  the  bud  attacked  while  young,  no 
ray  flowers  will  develop  and  the  head  will  not  open.  If  the  disease  appear  later 
one-half  or  two-thirds  of  the  flowers  may  develop  normally,  thus  rendering  more 
conspicuous  the  disease.  The  receptacle  of  the  flower  turns  black  and  the 
peduncles  may  be  blackened  for  1  or  2  cm.  below  the  head.  On  affected  plants 
the  stems  are  often  blackene<l  for  several  centimeters,  in  a  I)and  more  or  less 
com])letely  encircling  the  stem. 

A  microscopical  examination  was  made  of  the  diseased  flowers.  A  fungus  was 
isolated  and  passed  through  various  cultures,  and  its  characteristics  are  given. 
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TLe  fungus  proved  to  be  Ji  new  si^ecies  and  has  been  named  Ascocli4/ta  chriju- 
(inthcini  n.  sp.  Repeated  inoculations  that  have  been  made  seem  to  indicate 
lliat  the  fnufrns  is  the  cause  of  the  diseased  condition,  and  that  it  can  gain 
entrance  to  the  tissues  of  the  blossoms  more  easily  than  to  the  tissues  of  the 
leaves,  petioles,  and  stems. 

A  new  chrysanthemum  disease,  E.  S.  Salmon  (Gard.  Chron.,  3.  ser.,  .'/? 
(  l!)07),  yo.  1082,  p.  213,  figs.  2). — A  description  is  given  of  the  leaf  spot  of  chrys- 
anthemums which  is  caused  by  Scptorin  chrysanthemi.  The  leaves  which  are 
affected  exhibit  brown  patches,  become  crumpled  at  the  margins,  and  fall  pre- 
maturely. On  the  basis  of  investigations  that  have  been  carried  on  at  a  number 
of  places  in  this  country,  the  author  recommends  spraying  with  Bordeaux  mix- 
ture or  one  of  the  clear  fungicides. 

According    to    Magnus    (see    below),    the    proper    name    of    this    fungus    is 

5.  chrysnnthemclla. 

Concerning'  the  Septoria  on  chrysanthemums  and  the  occurrence  of  the 
disease  in  Central  Europe,  P.  .Magnus  (Bcr.  Dent.  Bot.  GcsclL,  25  (1907),  Xo. 

6,  PI).  2!)f)~.301 ) . — ^A  study  of  material  has  convinced  the  author  that  the  fungus 
hitherto  described  as  S.  chrysanthemi  should  be  known  as  S.  chrysaiitheincUa. 
The  disease  seems  to  be  well  recognized  and  to  occur  in  a  number  of  places  in 
central  Europe.  This  is  the  third  troublesome  fungus  disease  of  chrysanthe- 
mums, the  others  being  mildew  {Oidium  chrysanthemi)  and  rust  {Puccinia 
chrysanthemi). 

A  study  of  diseases  of  Pelargonium,  J.  Chifflot  {Jour.  Soc.  Nat.  Hart. 
France,  4.  ser.,  S  (1907),  June,  pp.  S'fS-355). — A  summary  is  given  of  the  various 
parasitic  and  other  diseases  which  affect  the  cultivated  Pelargonium,  the  author 
grouping  them  under  the  headings  of  plant  parasites,  animal  parasites,  and 
organic  diseases. 

Among  the  parasites  due  to  plants  attention  is  called  to  the  attack  of  Oro- 
hanchc  hedcrar  on  the  roots  of  the  Pelargonium,  this  being  the  only  phanero- 
gamic parasite  mentioned.  Among  the  fungi,  brief  accounts  are  given  of  the 
attacks  of  Botrytis  cinerea  and  B.  doryphora,  Fusarium  prlaryonii,  lihahdos- 
pora  cwspitulosa,  and  BaciUus  cauUvorus,  all  of  which  attack  the  stems  and 
roots  of  plants,  (iJctosporium  pclargonii,  Macrosporium  pelargonii,  M.  niac- 
nlpinianum,  which  is  especially  destructive  to  the  varieties  of  Pelargonium  zo- 
nule, Cercospora  brunkii,  Fumago  vagans,  Diplococcium  conjunctum,  Botrytis 
cinerea,  and  B.  doryphora  occurring  on  the  leaves.  .F^cidium  pchirgonii  and 
Puccinia  granularis  are  also  found  to  attack  certain  varieties  of  Pelargonium. 

The  principal  insects  are  Siphonophora  pelargonii,  scale  insects,  and  red  spi- 
ders. A  number  of  forms  of  disease  which  are  attributed  to  improper  soil  and 
other  conditions  are  briefly  described. 

The  action  of  salts  of  copper  in  the  treatment  of  plant  diseases,  II.  Lafox\ 
(Jour.  Soc.  Nat.  Hort.  France,  .'/.  ser.,  8  (1907),  June,  pp.  3')l)-36S). — A  discus- 
sion is  given  of  the  action  of  copper  when  used  as  a  fungicide,  with  directions 
for  the  preparation  of  a  number  of  fungicides  in  which  copper  is  the  main 
principle. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

An  economic  study  of  field  mice,  D.  E.  Lantz  (U.  S.  Dept:  Agr.,  Biol.  Sur- 
rey Bui.  31,  pp.  li'h  pis.  8,  figs.  3). — A  classification  of  the  field  mice  which  oc- 
cur in  this  country  is  given,  together  with  notes  on  their  distribution  and  habits. 
Three  typical  species  to  which  attention  is  given  are  Microtus  pcnnsylvani<;us, 
M.  ochrogaster,  and  M.  pinetorum  scalopsoides. 

A  detailed  account  is  given  of  the  damage  done  by  mice  to  meadows,  pastures, 
cereals,  forage  crops,  garden  crops,  small  fruits,  nursery  stock,  orchards,  forest 
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trees,  and  lawns,  ^'al•ious  reports  relating  to  this  damage  have  been  received 
from  farmers. 

The  natural  agencies  which  assist  in  the  control  of  held  mice  are  climatic 
changes,  epidemic  diseases,  and  mammals,  birds,  and  snakes.  The  chief  arti- 
ficial means  of  restraint  consist  of  trapping,  and  other  mechanical  devices,  im- 
proved cultural  methods,  poisoning,  fumigation,  and  dissemination  of  infectious 
diseases.  The  author  urges  the  protection  of  the  natural  enemies  of  field  mice, 
clean  cultivation  of  crops,  a  rotation  system  which  jirevents  land  from  remain- 
ing too  long  in  grass,  and  the  destruction  of  trash  and  litter  about  orchards  and 
gardens. 

Means  of  controlling'  mice,  H.  Kaeiuger  (Landw.  Wchnschr.  Iriucliscn,  !) 
{1901),  Nos.  JiO,  pp.  358-3(!0 ;  J^l,  pp.  366-368). — Experiments  were  carried  on  to 
determine  the  most  effective  and  economic  methods  for  destroying  various 
species  of  mice  including  Arvicola  ampJnbius,  A.  agrcstis,  A.  glareoltis,  Ji/^s• 
musculus,  etc.  The  conclusion  is  reached  that  the  best  means  for  controlling 
mice  is  to  be  found  in  the  use  of  specific  bacterial  cultures.  For  the  destruction 
of  field  mice,  the  author  recommends  the  use  of  cultures  of  mouse  typhoid  and 
for  the  eradication  of  other  species  of  mice  cultures  of  ratin. 

Some  notes  on  the  food  of  birds,  C.  H.  Hooper  (Jour.  Bd.  Agr.  [London], 
IJf.  {1!)07},  No.  7,  pp.  .'f02-.'/12). — Circular  letters  of  inquiry  were  sent  to  various 
correspondents  asking  for  observations  on  the  feeding  habits  of  a  number  of 
common  birds.  The  replies  received  have  been  so  summarized  as  to  show  the 
average  diet  of  blackbirds,  sparrows,  thrush,  finches,  pigeons,  etc.  A  study  of 
the  feeding  habits  of  the  black-headed  gull  showed  that  earthworms  are  al- 
most a  constant  ration  for  these  birds.  Considerable  numbers  of  wireworms, 
slugs,  and  other  insects  were  also  found  in  the  stomachs  of  the  black-headed 
gulls,  but  fish  appeared  to  have  been  eaten  rather  sparingly. 

Index-catalogue  of  medical  and  veterinary  zoology,  C.  W.  Stiles  and  A. 
Hassall  (U.  »S.  Dcpt.  Agr.,  Bur.  Anim.  Indus.  Bui.  3!l,  pt.  19,  pp.  1399-1Jfl)2).— 
In  this  part  of  the  index-catalogue  of  medical  and  veterinary  zoology  a  list  of 
authors  is  given  from  Mitschein  to  Myrepsus. 

Report  of  the  entomolog'ist,  E.  W.  Bergeu  {Florida  8ta.  Rpt.  1907,  pp.  XXX- 
XLII,  pis.  2). — The  chief  entomological  problem  of  the  year  Avas  white  fly. 
At  present  3  parasitic  fungi,  the  red  and  yellow  Aschersonia  and  the  brown 
fungus  are  known  to  be  important  agents  in  its  control.  A  foui'th  species 
{Sphwrostilbc  coccophila)  is  sometimes  found  upon  young  white  flies  but  is  of 
little  value  except  for  scale  insects. 

The  most  important  result  from  this  investigation  was  the  demonstration 
that  the  red  and  yellow  fungi  may  be  successfully  used  in  controlling  white 
flies  by  spraying  a  mixture  of  the  spores  of  these  fungi  in  water  on  the  under 
surface  of  the  leaves.  This  method  has  been  compared  with  that  of  pinning 
infested  leaves  and  has  proved  better  than  the  latter.  In  spraying  mixtures 
of  the  spores  of  the  parasitic  fimgi  it  is  important  that  the  spraying  apparatus 
should  not  have  been  previously  used  for  Bordeaux  mixture  or  other  fungicides 
since  spores  might  thus  be  destroyed.  The  results  from  this  work  in  the  destruc- 
tion of  white  flies  have  been  very  striking.  Some  benefit  has  also  been  reported 
from  the  use  of  these  fungi  in  controlling  the  Avhite  fly  in  greenhouses. 

Sphwrostilhc  coccophila  is  widely  distributed  throughout  the  State  and  in 
other  localities.  This  fungus  in  connection  with  Ophionectra  cocciaola  and 
Myrangium  duri/i  has  been  found  a  very  effective  means  of  destroying  San 
Jose  and  other  scales.  Notes'are  also  given  on  orange  chionaspis,  white  peach 
scale.  West  Indian  scale,  mealy  bugs,  plant  lice,  palmetto  weeA'il,  leaf  hoppers, 
and  other  insect  pests. 
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Eeport  of  the  entomologist,  J.  15.  Smith  (New  Jcmvy  titas.  Ri)t.  IDUG,  pp.  515- 
i!09,  pis.  15,  figs.  18). — The  San  Jose  scale  still  remains  the  most  impurtiint 
scale  insect  in  the  State.  Some  damage  was  also  observed  durhig  the  year  by 
the  attacks  of  oyster-shell  bark-louse,  scurfy  scale,  peach  soft  scale,  cottony 
maple  scale,  etc. 

Observations  were  made  on  plum  cnrculio,  apple-tree  borer,  pear-leaf  blister- 
mite,  pear  psylla,  army  worm,  wireworms,  white  grubs,  asparagus  beetles, 
wheat  maggots,  various  forestry  insects,  rose  chafer,  grape  galls,  plant  lice,  and 
miscellaneous  insects.  The  army  worm  occurred  in  a  quite  serious  outbreak 
during  the  year,  and  the  natural  enemies  and  remedies  for  this  insect  are  con- 
sidered. The  gipsy  moth  was  introduced  into  the  State  for  purposes-  of  study 
and  fears  were  entertained  that  it  had  escaped  but  apparently  this  was  not  the 
case.  A  large  variety  of  remedies  was  tested  in  attempting  to  control  root 
maggots  of  onions  and  various  cruciferous  plants,  and  the  remedies  were  tried 
in  a  cooperative  manner  by  growers.  Apparently  neither  tobacco  nor  hellebore 
served  as  an  effective  repellent  for  these  pests.  Some  benefit,  however,  was 
observed  from  the  use  of  carbolic  acid,  kerosene  emulsion,  and  certain  jiroprie- 
taiy  reme<lies. 

It  is  stated  that  brood  XIV  of  the  periodical  cicada  failed  to  appear  in  New 
Jersey,  it  having  probably  been  destroyed  by  English  sparrows  and  other 
enemies.  Accounts  are  also  given  of  tussock  moth,  elm-leaf  beetle,  and  remedies 
used  in  the  control  of  San  Jose  scale,  and  other  insects.  Both  lime  and  sulphui 
wash  and  soluble  petroleums  are  effective  in  destroying  San  Jose  scale.  Crude 
petroleimi  is  still  used  in  the  State  to  some  extent  in  the  control  of  scale 
insects.  Detailed  descriptions  are  given  of  arsenate  of  lead,  Paris  green,  lime- 
sulphur  wash,  a  number  of  proprietary  insecticides,  crude  oil,  kerosene  limoid. 
carbolic  acid,  whale-oil  soap,  and  other  insecticides. 

Entomological  notes  (Natal  Agr.  Jour,  and  Mln.  Rec,  10  (1907),  No.  7.  />/<. 
765-770). — There  appears  to  be  a  slight  diminution  in  the  numl)er  and  extent 
of  the  swarms  of  locusts  in  Natal.  The  cultures  of  locust  fungus  used  in  Xata! 
appear  to  have  lost  their  virulence  and  are  of  little  or  no  value. 

^Mention  is  made  of  a  rot  of  cotton  bolls  apparently  due  to  the  attack  of 
insects. 

[Entomological  notes]  (Natal  Agr.  Jour,  and  Miii.  Rec,  10  (1907),  No.  S. 
lip.  9.>5-!)2S). — I'.rief  notes  are  given  on  the  location  of  locust  swarms,  the  use; 
of  locust  fungus,  the  stinging  of  horses  by  bees,  and  locusts  in  Argentina. 

Color  varieties  of  Locustidae,  F.  Knab  (Science,  n.  ser.,  26  (1907),  No.  (170, 
pp.  595-597). — Attention  is  called  to  the  striking  variations  which  have  occa- 
sionally been  observed  in  species  of  the  Locustidte.  At  times  rose  colored  or 
scarlet  si)ecimens  are  observed  and  this  color  variation  appears  to  be  connected 
with  the  color  of  the  food.     It  is  suggested  that  this  matter  needs  further  study. 

The  larch  shoot  moth.  Grain  weevils,  R.  S.  Macdougall  (Jour.  lid.  Agr. 
\  London],  IJ,  (1907),  No.  7,  pp.  395-399;  J,12-J,15,  figs.  ,'?).— A  description  is 
given  of  Argyrcsthia  Ifrvigatella  in  all  its  stages.  The  moths  issue  from  the 
twigs  in  May  and  June,  and  in  the  spring  of  the  second  year  the  attacked  shoot 
fails  to  develoj)  its  buds.  The  best  treatment  for  tliis  pest  consists  in  l)reaking 
off  and  destroying  infested  shoots. 

Brief  economic  and  biological  notes  are  given  on  Calandrd  tiniiunin  and 
c.  oryza\ 

A  revision  of  the  American  components  of  the  tenebrionid  subfamily 
Tentyriinae,  T.  L.  Caskv  (I'roc.  Mash.  Acad.  HcL,  9  (1907),  pp.  .>75-5.i.i).—'Vh*' 
American  s]»ecies  of  this  subfamily  are  .nrranged  in  a  systematic  manner  to- 
;-'etlier  witli  analytical  tables  to  assist  in  their  identification.  A  number  of  new 
urcnera  and  species  are  describe<l. 
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Cleonus  punctiventris  and  means  of  combating  it,  V.  Pospyelov  (VyestniJ: 
Sakh.  Proiiiuish.,  1906,  No.  6-S;  abs.  in  Zliiir.  Oimitn.  Agron.  [Rvss.  Jour.  Ecpi. 
Landic],  8  (1901),  No.  1,  pp.  102-105).— The  beetle  hibernates  in  the  soil  to  a 
depth  of  14  in.  or  less.  According  to  the  author's  observations  beetles  which 
appear  in  the  fall  do  not  deposit  eggs  the  same  year.  A  number  of  natural  ene- 
mies of  Cleonus  are  known  but  the  chief  reliance  must  be  placed  on  artificial 
remedies  such  as  hand  collecting,  spraying  with  Paris  green  and  barium  chlorid, 
and  trapping  beetles  in  ditches. 

Note  on  the  cotton  failure  on  account  of  bollworm  in  the  Central  and 
Southwest  Punjab  in  1905,  and  on  the  results  of  the  measures  taken  to 
prevent  a  recurrence  in  1906,  W.  Renouf  (Dcpt.  Agi:  Punjab  BiiJ.  1,  1907, 
pp.  13). — The  most  injurious  bollworm  in  Punjab  is  Earkis  insulana.  A  system- 
atic attempt  is  being  made  to  control  this  pest.  The  remedial  measures  which 
have  given  favorable  results  are  destruction  of  old  cotton  stalks,  plowing  the 
cotton  fields,  the  use  of  Hibiscus  esciilentus  as  a  trap  crop,  and  the  introduction 
of  parasites. 

The  potato  plant  louse,  Edith  M.  Patch  {Maine  8ta.  Bui.  llfl,  pp.  235-257, 
figs.  9). — During  the  summers  11X)4-190G,  Nectaropliora  solanifolii  caused  great 
injury  to  potatoes,  especially  in  Aroostook  County,  Maine.  Badly  infested  stems 
were  killed  for  a  distance  of  4  to  6  in.  at  the  tips.  In  some  seasons  predaceous 
and  parasitic  insects  and  fungi  hold  the  potato  plant  lice  in  check.  If  this 
should  not  occur  it  is  possible  that  an  application  of  kerosene  emulsion  or  a 
similar  insecticide  would  destroy  them.  The  effect  of  this  treatment  upon 
potatoes,  however,  is  not  known,  and  it  was  thought  desirable,  therefore,  to 
study  the  life  history  of  the  insect  with  the  view  of  learning  some  ocher  means 
of  control. 

It  was  found  that  the  plant  lice  appear  in  July,  become  most  numerous  toward 
the  last  of  August,  and  begin  to  migrate  toward  the  middle  of  Sejtteuiber.  The 
alternate  host  is  the  shepherd's  purse  aud  possibly  other  related  plants  are 
utilized  for  this  purpose.  It  is  recoumiended,  therefore,  that  such  weeds  be 
destroyed  in  potato  fields  by  fall  plowing  or  other  meaus  and  that  the  precau- 
tion be  taken  of  removing  all  belated  potato  tops  which  may  serve  as  food  for 
the  plant  lice.  Notes  are  given  on  the  natui'al  enemies  of  the  potato  plant  louse 
and  the  insect  is  described  in  its  various  stages. 

The  codling  moth,  R.  S.  Woglum  (.A^  C.  Dcpt.  Agr.  Ent.  Circ.  20,  pp.  16, 
figs.  7). — In  North  Carolina  as  in  many  other  States  the  codling  moth  is  the 
most  destruclive  insect  pest  of  the  api)le.  There  are  2  broods  annually,  the 
second  being  the  more  injurious.  The  first  brood  may  be  controlled  by  spraying 
immediately  after  the  blossoms  fall  with  arsenate  of  lead  or  Paris  green  in 
water  or  in  Bordeaux  mixture.  The  best  results  have  been  obtained  from  the 
use  of  arsenate  of  lead  in  Bordeaux  mixture.  The  numbers  of  the  second  brood 
may  be  considerably  reducetl  by  the  use  of  bands  which  should  be  examined 
every  10  days  and  by  supplemental  spraying  with  the  insecticides  reconnnended 
for  the  first  Itrood. 

Petroleum  emulsion  for  the  San  Jose  scale,  C.  D.  Jarvis  {Connecticut  Storrs 
Sta.  Bui.  .'i9,  pp.  12). — Excellent  results  have  been  obtained  from  the  use  of 
lime-sulphur  wash  in  controlling  San  Jose  scale,  but  it  was  thought  desirable  to 
carry  on  experiments  with  soluble  oils  since  these  insecticides  offer  fewer  ditti- 
culties  in  their  application.  The  jn-oprietary  soluble  oils  cost,  when  diluted, 
about  3  cts.  a  gallon  and  are,  therefore,  considered  too  expensive.  An  attempt 
was  made  to  prepare  a  soluble  oil  at  a  more  reasonable  cost. 

For  this  purpose  an  emulsifier  is  made  containing  carbolic  acid,  fish  oil, 
caustic  potash,  kerosene,  and  wiiter,  the  first  three  being  heate^l  to  a  tempera- 
ture of  300°   F.,  after  which  the  kerosene  and  water  are  immediatelv  added. 
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111  order  to  prepare  tlie  complete  soluble  oil  the  ncressary  injiredieiits  were 
mixed  in  the  I'ollowiiifi  order:  Emulsifier  8  parts,  crude  ])etroleum  18  parts, 
rosiu  oil  4  parts,  and  water  1  part.  This  stock  preparation  may  be  made  for 
from  16  to  18  cts.  per  gallon,  and  when  diluted  with  15  parts  of  water  makes 
a  spraying  material  at  a  cost  of  slightly  more  than  1  ct.  per  gallon.  This 
material  has  been  tested  on  commercial  orchards  with  satisfactory  results. 

Fruit  fly  {Jour  Dcol.  Agr.  Ko.  Aust.,  10  (1907),  No.  12,  pp.  869-870).— A  copy 
is  given  of  the  regulations  enforced  by  South  Australia  against  the  importation 
of  trees,  plants,  and  fruits  from  countries  infested  with  the  fruit  fly.  These 
regulations  are  believed  to  be  justified. 

Fumigation  for  the  white  fly,  G.  F.  Warren  {New  J  emeu  ^t(is.  Rpt.  1900, 
pp.  2Jf2-2Ji7,  pis.  2). — The  occurrence  of  a  serious  infestation  of  greenhouses 
by  the  white  fly  led  to  fumigation  experiments  for  the  purpose  of  destroying 
this  insect.  It  was  found  that  an  all-night  fumigation  using  |  oz.  of  potas- 
sium cyanid  per  1,000  cu.  ft.  of  space  killed  the  insects  but  injured  tomato 
plants.  Even  ^  oz.  per  1,000  cu.  ft.  of  space  caused  some  injury.  The  dif- 
ferent varieties  of  tomatoes  were  found  to  vary  somewhat  in  resisting  power 
to  the  bad  effects  of  fumigation.  Injury  caused  by  fumigation  began  to  appear 
about  4  o'clock  on  the  day  following  the  operation.  In  all  experiments  the 
formula  used  called  for  1  oz.  of  potassium  cyanid  and  2  fluid  ounces  of  sul-- 
phuric  acid  per  4  oz.  of  water. 

The  author  found  it  possible  to  stay  in  the  greenhouse  during  fumigation  in 
which  1  oz.  of  potassium  cyanid  was  used  per  1,000  cu.  ft.  of  space.  The  only 
effect  noticed  was  a  headache  and  symptoms  of  a  cold.  It  is  suggested,  however, 
that  these  results  should  not  lead  to  the  abandonment  of  ordinary  precautions  in 
fumigation  with  hydrocyanic-acid  gas,  for  the  gas  exercises  serious  if  not  fatal 
effects  upon  many  individuals.  The  all-night  fumigation  at  the  rate  of  f 
oz.  of  potassium  cyanid  per  1,000  cu.  ft.  of  space  seriously  injured  tomatoes, 
as  already  indicated,  but  did  not  harm  beans,  lettuce,  or  cucumbers.  Better 
results  are  obtained  by  fumigation  in  the  daytime  for  a  period  of  1.5  to  20 
minutes.  It  appears  impossible  to  kill  the  flies  by  fumigation  at  night  without 
injury  to  some  of  the  plants. 

New  experience  with  the  olive  fly,  A.  Berlese  {Cnltivatorc,  53  {1907),  No. 
Ji2,  pp.  Ji87-.'i90). — After  a  continued  test  of  the  mixture  containing  sugar  and 
an  arsenical  salt  the  author  believes  that  this  remedy  has  been  definitely 
jtroved  to  give  better  results  than  any  other  which  has  been  tried. 

The  effect  of  cold  on  borers  in  coffee  trees,  L.  Boutan  {Cotupi.  Rend.  Acad. 
Sci.  [I'arix],  1 'i')  {1907),  No.  9,  pp.  Ji6.'i-Ji66) . — Coffee  trees  are  sometimes 
seriously  injured  by  XylutrccJiu.'n  quadrnpes.  The  author  tested  the  effect  of 
cold  upon  the  larvjie  of  this  insect  in  portions  of  the  wood  of  coffee  trees,  in 
the  living  trees,  and  outside  of  their  burrows.  It  was  found  that  a  sufficiently 
low  temperature  could  be  produced  by  volatilizing  ethyl  chlorid  upon  the 
liranches  of  coffee  trees  to  destroy  the  larvje  of  the  borer  without  injuring  the 
trees.     It  is  not  claimed,  however,  that  this  method  will  ])rove  to  be  practicable. 

Effect  of  low  temperatures  on  almond  pests,  I^e  Loverdo  {Btil.  Soc.  N(tt.  Agr. 
France,  67  {1907),  \o.  7,  pp.  .587-589). — Almonds  in  storage  are  sometimes 
gi'eatly  injured  by  the  attacks  of  Paralipsa  guUiris  and  Plodia  interpnncteUa. 
The  author  tested  the  effect  of  cold  upon  these  insects,  P^ggs  kejit  for  G  months 
at  temperature  ranging  from  —  ;>  to  +4"^  C.  failed  to  hatch.  Similar  tempera- 
tures prevented  the  growth  of  young  caterjiillars  of  both  species. 

Insects  injurious  to  timber,  L.  Grandeau  {Jour.  Agr.  Prat.,  n.  set:,  Iff 
{1907),  No.  38,  pp.  ;j6' /-.'?«.}). —Attention  is  called  to  the  ravages  of  white  ants 
and  boring  wasps,  particularly  of  the  genus  Sirex,  in  timbers  and  household 
furniture. 
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The  generations  of  bark  beetles,  Borgjiann  {ZlscJir.  Forst  n.  Jagdw.,  39 
(1907),  i\'o.  8,  pp.  5]3-.'jI8). — This  is  a  controversial  article  regarding  the  length 
of  the  life  cycle  of  bark  beetles,  particularly  Tomiciis  typogniphus.  Attention  is 
called  to  the  difficulties  of  determining  the  average  length  of  a  generation  of 
this  insect. 

Tomicus  polygraphus  in  Lorraine,  Henry  {Bui.  Sac.  Nat.  Agr.  France,  61 
(1907),  No.  7,  pp.  622-635).— The  habits  and  life  history  of  this  pest  are  out- 
lined. The  best  method  of  combating  the  insect  consists  in  cutting  down  and 
destroying  infested  ti'ees  in  winter. 

Combating-  Ennomos  lituraria,  Schmidt  (Ztschr.  Forst  u.  Jagdw.,  39 
(1907).  No.  8,  pp.  53'/-536). — It  has  been  suggested  that  some  good  might  be 
accomplished  in  fighting  this  insect  by  the  removal  of  fallen  leaves  and  other 
rubbish  about  the  base  of  trees.  A  thorough  test  of  this  method  over  a  con- 
siderable area  of  coniferous  forest  showed  little  or  no  benefit  from  the  removal 
of  the  rubbish. 

The  structure,  development,  and  bionomics  of  the  house  fly,  C.  G.  Hewitt 
Quart.  Jour.  Micros.  Sci.  [London],  n.  ser.,  51  {1907),  No.  203,  pp.  395-J,J,8, 
pis.  5). — A  detailed  description  is  given  of  the  internal  and  external  anatomy 
of  the  house  fly.  The  literature  relating  thereto  is  discussed  in  connection 
with  a  bibliography. 

Report  of  the  mosquito  investigations  in  1906,  J.  B.  Smith,  W.  P.  Seal, 
and  .1.  A.  Grossbeck  {Ncir  Jersey  ^tns.  Rpt.  1906,  pp.  611-670,  j)ls.  7,  fig.  1). — 
The  work  of  mosquito  eradication  was  continued  during  the  year  under  the 
State  law  which  provides  funds  for  this  purpose.  An  account  is  given  of  the 
status  of  the  work  about  Jersey  City,  Newark,  Elizabeth,  Atlantic  Highlands, 
in  the  Linden  marshes,  along  Shrewsbury  River,  and  at  other  points,  together 
with  notes  on  the  species  observed  and  their  relative  prevalence.  It  has  been 
found  that  a  combination  of  carbolic  acid  and  gum  camphor  makes  a  vola- 
tile substance  of  great  efficiency  in  destroying  mosquitoes  in  houses.  Mention 
is  also  made  of  other  practical  remedies  and  of  some  proprietary  mixtures. 

An  experiment  in  the  introduction  of  fish  belonging  to  the  species  Gambusia 
affinis  and  Heterandria  formosa  as  destroyers  of  Anopheles  larvfe  was  without 
practical  results,  as  the  fish  failed  to  live  in  streams  where  they  were  intro- 
duced. It  is  suggested,  however,  that  this  might  be  accomplished  by  the 
State  fish  commission. 

Information  concerning  the  North  American  fever  tick,  with  notes  on 
other  species,  W.  D.  Hunter  and  W.  A.  Hooker  {U.  8.  Dept.  Agr.,  Bur.  Ent. 
Bui.  72,  pp.  87,  pis.  Jf,  figs.  13). — Attention  is  called  to  the  great  economic  im- 
portance of  the  cattle  tick  in  this  country.  Details  are  presented  regarding 
losses  caused  by  cattle  ticks,  the  life  history  of  this  pest,  its  relations  to  cattle 
and  other  animals,  the  natural  enemies  of  ticks,  and  the  practical  methods  for 
the  destruction  of  ticks.  The  most  effective  methods  for  eradicating  ticks  are 
those  which  break  the  biological  relation  between*  cattle  and  ticks.  Such 
methods  are  found  in  feed  lot  or  soiling  systems  and  the  pasture  rotation 
system. 

An  elaborate  series  of  observations  indicates  that  the  length  of  the  period 
from  the  dropping  of  ticks  to  oviposition  ranges  from  3  to  41  days.  It  is  also 
found  that  the  minimum  incubation  period  varies  at  different  seasons  of  the 
year  from  21  to  56  days  and  the  minimum  period  from  the  dropping  of  the 
ticks  to  the  hatching  of  the  eggs  from  24  to  75  days.  During  these  experiments 
it  was  determined  that  the  maximum  period  from  the  dropping  of  the  adult 
ticks  to  the  death  of  the  seed  ticks  i-anges  from  01  to  29.S  days.  These  data 
may  be  used  in  a  practical  way  in  devising  systems  of  feed  lot  and  pasture 
rotations. 
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It  is  believed  that  although  the  uceurreuce  of  the  cattle  tick  on  horses,  mules, 
deer,  and  other  animals  is  rare,  this  fact  must  be  taken  into  consideration  in 
the  practical  work  of  eradicating  ticks.  The  adult  tick  crawls  only  a  few  feet 
at  most  from  the  point  where  it  falls  upon  the  ground;  There  are  no  important 
natural  enemies  of  ticks.  Experiments  indicate  that  seed  ticks  survive  sub- 
mergence in  water  for  a  period  of  157  days  and  adults  sometimes  recover  from 
the  same  treatment  after  48  hours.  It  is  apparent,  therefore,  that  water 
courses  are  important  means  of  disseminating  ticks. 

The  latter  portion  of  the  bulletin  is  occupied  by  the  classification  of  the  ticks 
found  in  this  country  including  the  genera  Argas,  Ornithodoros,  Margaropus, 
Rhipicephalus,  Dermacentor,  Haemaphysalis,  Ixodes,  and  Amblyomma.  Biolog- 
ical notes  are  given  on  the  important  species  of  these  genera.  A  bibliography 
relating  to  ticks  is  appended  to  the  bulletin. 

The  presence  of  mites  in  the  long'  bones  of  the  wing's  of  birds,  E.  L.  Troues- 
SART  (Compf.  Roul.  Acad.  8ci.  [I'nri.s],  l',5  (1907),  Xo.  lo,  pp.  508-601) .—Cy- 
todites  nudus  has  been  occasionally  found  in  the  air  sacs  of  domestic  fowls  and 
rarely  in  the  marrow  cavities  of  the  long  bones.  In  a  collection  of  birds  which 
the  author  received  and  which  were  preserved  in  formaldehyde,  an  examina- 
tion of  the  wing  bones  disclosed  the  presence  in  the  marrow  cavity  of  large  num- 
bers of  the  mite  which  is  described  as  new  under  the  name  Tyroglyphus  antri- 
cola.  This  mite  lives  in  decaying  vegetation  and  is  believed  to  have  reached 
the  marrow  cavities  of  the  bones  of  the  wing  through  the  respiratory  passages 
and  air  sacs.  The  mite  was  evidently  capable  of  living  and  reproducing  itself 
in  the  long  bones. 

Uses  of  insects  as  food,  delicacies,  medicines,  or  in  manufactures,  H.  von 
P.  Berensberg  (Xatdl  Ayr.  Jour,  and  ^fin.  Rec,  10  {1901),  Xo.  7,  pp.  757-762,  pi. 
1). — The  literature  relating  to  the  utilization  of  insects  was  examined  by  the 
author  for  the  purpose  of  making  a  list  of  insects  used  as  food,  medicine,  or  in 
manufactures.  Among  the  insects  which  have  been  most  extensively  used  as 
food  mention  is  made  of  locusts,  crickets,  cicadas,  white  ants,  and  the  larvfe  of 
various  beetles  and  other  insects. 

Plant  maladies  and  their  control,  H.  N.  Staenes  and  J.  F.  Monroe  (Georgia 
t<ta.  Circ.  62,  pp.  IS.  figs.  //). — A  spraying  calendar  is  given  with  brief  notes 
on  some  of  the  more  important  insects  and  fungus  diseases  and  the  standard 
insecticides  and  fungicides. 
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A  precise  method  of  roasting-  beef,  ELizABf:TH  C.  Sprague  and  H.  S.  Grind- 
ley  {Unir.  Ill,  Univ.  Studies,  2  {1907),  No,  //,  pp.  37,  pis.  Jf,  dgms.  10).— The 
effects  of  different  temperatures  and  other  conditions  on  the  quality  and  char- 
acter of  roast  beef  were  studied,  special  attention  being  paid  to  oven  tempera- 
tures and  the  temperatures  of  the  interior  of  the  meat,  the  latter  values  being 
obtained  by  means  of  thermometers  inserted  deeply  in  the  roasts.  It  was 
found  that  the  character  of  the  cooked  meat  was  determined  by  the  interior 
temperature  during  cooking.  If  this  temperature  ranges  from  55  to  65°  C.  the 
meat  will  be  underdone  or  rare  and  red  in  color.  At  a  temperature  of  G5.  to 
70°  it  will  be  medium  underdone  and  at  a  temperature  of  70  to  80°  it  will  be 
well  done. 

The  temperature  conditions  of  the  interior  of  a  roast  may  be  accurately 
and  readily  determined  by  means  of  thermometers  and  therefore  the  authors 
conclude  that  the  degree  of  cooking  and  the  character  of  the  product  may  be 
regulated  by  this  means,  whereas  even  after  long  experience  little  reliable  in- 
formation can  be  gained  from  the  appearance  of  the  outside  of  the  roast  re- 
garding the  degree  to  which  the  interior  is  cooked.     Except  in  the  case  of  meat 
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cooked  until  well  done  at  100°  C.  a  rise  in  temperature  in  the  center  of  the 
meat  after  removal  from  tlie  oven  was  always  noted  under  the  experimental 
conditions  provided  the  meat  was  not  cut.  *'  This  rise  in  temperature  depends 
upon  (1)  the  temjjerature  of  cooking,  (2)  the  temperature  of  the  interior  of  the 
roast  when  removed  from  the  oven,  and   (3)   the  size  and  shape  of  the  l*oast. 

"Although  in  the  process  of  roasting  the  meat  is  submitted  to  a  temperature 
far  in  excess  of  that  suitable  for  the  cooking  of  proteid,  it  is  evident  that  only 
a  very  thin  outside  layer  of  the  meat  is  affected  by  this  temperature.  The 
temperature  of  the  interior  rises  very  slowly  and  follows  the  same  rule  as  does 
the  rise  in  temperature  after  removing  from  the  oven.  That  is,  the  greater 
the  difference  between  the  temperature  of  the  outside  and  the  inside  of  the 
meat,  the  greater  is  the  rise  of  temperature. 

"  The  number  of  minutes  per  pound  necessary  to  produce  a  certain  degree  of 
cooking  depends  upon  (1)  the  character  of  the  cut  as  regards  size,  shape,  etc., 
and  (2)  the  temperature  of  the  oven.  For  example,  a  single  short  rib  roast 
containing  the  bone  required  16.3  minutes  per  pound  to  cook  the  meat  rare, 
while  the  two-rib  rolled  roasts  avei-aged  20.1  minutes  at  the  same  temperature 
to  reach  the  same  condition, 

"  The  roasts  are  as  quickly  cooked  at  175°  C.  as  at  195°  C.  This  is  important 
from  a  practical  standpoint  as  it  involves  a  question  of  economy  in  fuel,  es- 
pecially if  gas  is  the  fuel  used. 

"  When  cooked  at  100°  C,  a  very  much  longer  time  is  required  to  raise  the 
inner  temperature  from  medium  (62°  C.)  to  well  done  (72°)  than  to  cause  the 
same  rise  at  105°  C.  or  175°  C.  There  is,  therefore,  very  much  less  danger  of 
overcooking  the  meat  at  this  temperature  (100°  C).  At  the  higher  temperature 
a  very  few  minutes  overcooking  may  be  sufficient  to  carry  the  inner  teniperatuiv 
above  the  desired  degree. 

"  The  lower  the  temperature  of  cooking,  the  more  uniform  is  the  condition 
of  the  interior  of  the  meat." 

The  effect  of  bleaching'  upon  the  quality  of  wheat  flour,  P.  .7.  Alway  {Nc- 
hraslca  Sta.  Bui.  102,  pp.  5(1). — Extensive  analytical  and  other  studies  of  the 
effects  of  bleaching  upon  flour  are  reported.  A  portion  of  the  investigation  has 
been  noted  from  another  publication  (E.  S.  R.,  10,  p.  500). 

Over  100  samples  of  freshly  manufactured  flours  from  mills  in  different  parts 
of  the  State  were  examined,  some  of  tlie  samples  being  bleached  and  others 
unbleached.  Of  the  bleached  flours  part  of  the  samples  came  from  mills  using 
electrical  processes  and  part  from  those  using  chemical  bleachers.  In  general, 
the  author  concludes  that  the  bleaching,  as  practiced  by  Nebraska  millers, 
neitlier  improves  nor  injures  the  quality  of  the  flour. 

From  a  comparison  of  the  colors  of  bleached  and  unbleached  flours,  it  ap- 
peared that  the  whitest  unbleached  flours  gave  the  whitest  flours  after  bleach- 
ing although  they  contained  the  smallest  amounts  of  nitrites  of  the  samples 
examined.  "  Both  the  whitening  of  the  flour  and  the  amount  of  nitrites  formed 
varies  as  the  amount  of  nitrogen  peroxid  used,  provided  that  the  latter  is  not 
excessive  and  the  manner  of  api)lication  is  the  same  .  .  .  The  lower  gi-ades 
of  flour  did  not  have  their  gray  tints  weakened  and  many  of  the  bakers'  grade 
appeared  more  undesirable  in  the  bleached  than  in  the  unbleached  condition, 
the  yellow  tint  of  the  latter  partly  obscuring  the  gray  color."  No  general  rela- 
tion was  found  to  exi.st  between  the  colors  of  the  mill  bleached  flours  and  the 
quantities  of  nitrites   present. 

When  the  amount  of  nitrogen  peroxid  used  in  bleaching  did  not  exceed  50  cc. 
per  kilogram  of  flour  no  appreciable  change  in  acidity  was  noted  in  a  compari- 
son of  the  acid  content  of  bleached  and  unbleached  flours.  I^arger  amounts  of 
the  ]ieroxid  caused  an  increase  in   acidity. 
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Bread  was  made  from  a  mimber  of  the  bleached  and  uiihleach«>d  Hours.  Some 
of  the  conclusions  which  were  drawn  follow- : 

"  Neither  the  absorption  of  a  flour  nor  the  expansion  of  its  jjcluten  is  affected 
by   bleaching:. 

"  Bread  made  from  bleached  flours  does  not  differ  in  weight,  lightness,  tex- 
ture, odor,. or  taste  from  that  made  from  unbleached  flours;  it  is,  however,  in  all 
cases  whiter,  where  high  grade  flours  are  used.  T^ow  grade  flours  when 
bleached  jiroduce  bread  with  an  uninviting  color. 

"There  is  no  difference  in  the  effect  upon  the  bread-making  qualities  whether 
a  chemical  or  an  electrical  bleacher  is  used. 

"Bleached  flours  sometimes  yield  bread  containing  nitrites  and  at  other  times 
bread  fi'ee  of  nitrites.  In  all  cases  the  amount  of  nitrite  in  the  bread  is  much 
smaller  than  that  in  the  flour." 

AVhile  the  author  considers  the  use  of  a  small  quantity  of  nitrogen  perioxid 
as  a  bleaching  agent  to  be  harmless,  he  points  out  that  "  the  quantity  of  peroxid 
may  be  so  increased  as  to  seriously  injure  the  quality  of  the  flour,  but  as  such 
a  quantity  unfavorably  affects  the  color  of  the  flour  there  is  no  danger  of  such 
overtreated  flour  being  intentionally  produced  by  any  miller." 

Banana  flour,  W.  Schellmann  {Pflanser,  2  {1906),  pp.  353-356;  «6.s'.  in  Chem. 
Zentbl.,  1907,  II.  Xo.  N,  />.  6.^3). — Analyses  of  African  and  Indian  banana  flour 
are   reported. 

The  water  content  of  lard,  E.  Polenske  (Arb.  K.  Gsiidhtsamt.,  25  {1901), 
pp.  505-511;  ubs.  in  Clinn.  Zcntbl.,  1907,  II,  No.  2,  pp.  172,  n3).—¥Yom  his 
investigations  the  author  concludes  that  lard  can  be  manufactured  in  quantity 
without  ditiiculty  with  a  water  content  not  over  0.2  per  cent. 

The  spoiling  of  canned  vegetables  and  its  cause,  C.  von  Waul  (Centbl. 
Bakt.  [etc.],  2.  Abt.,  16  {1906),  p.  J,89;  abs.  in  Hyg.  Rundschau,  17  {1907), 
No.  17,  pp.  1068-1070). — The  author  has  isolated  and  identified  a  number  of 
micro-organisms  which  cause  canned  vegetables  to  spoil. 

The  penetration  of  bacteria  through  the  shell  into  the  interior  of  eggs, 
R.  LAN(iK  {Arcli.  lliJU;  62  {1907),  A'o.  3,  pp.  201-215). — The  experiments 
quoted  showed  that  when  hens'  eggs  were  immersed  in  bouillon  cultures, 
typhoid  and  other  pathogenic  bacteria  could  penetrate  the  unbroken  egg  as 
far  as  the  yolk. 

Data  are  given  regarding  the  time  and  temperature  necessary  to  cook  eggs 
in  order  to  kill  bacteria  and  spores.  Eight  minutes  cooking  at  100°  C.  was 
sufficient  to  kiU  typhoid  and  some  other  bacteria  in  the  egg  yolk,  but  cooking 
.'50  minutes  at  80°  or  one  hour  at  70°  was  insufficient  for  the  purpose.  The 
author  states  that  when  an  egg  was  cooked  one  hour  at  00°  both  the  white  and 
yolk  remained  fluid  though  the  yolk  was  milky.  When  cooked  for  an  hour  at 
70°  the  white  was  slightly  coagulated  though  still  fluid  while  the  yolk  was 
solid. 

Can  dysentery  bacilli  pass  through  the  shell  of  fresh  eggs?  Sachs-IMxIke 
{Arch.  Ilyg.,  62  {1907),  No.  3,  pp.  229-23S) .— According  to  the  author's  ex- 
periments, bacteria  causing  dysentery  do  not  pass  through  the  shell  of  un- 
broken eggs.  Introduced  artificially  into  the  egg  they  remained  alive  for  at 
least  17  days.     Cooking  eggs  until  hard  boiled  destroyed  such  bacteria. 

Allyl  sulphid:  Some  aspects  of  its  physiological  action  with  an  analysis 
of  the  common  leek  (Allium  porrum),  K.  W.  Caklikk  and  C  Ij.  Evans  {liio- 
Chrm.  Jour.,  2  {1907),  No.  7-.S,  pp.  325-339,  figs.  6). — -In  connection  with  this 
study  of  the  physiological  action  of  allyl  sulphid,  the  characteristic  flavoring 
body  present  in  onions  and  related  plants,  a  detailed  analysis  of  the  onion  is 
r<M>"i"ted.     Some  of  the  conclusions  follow: 
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"The  first  effect  of  a  moderate  dose  [of  allyl  sulphid]  is  an  excitation  of 
the  central  nervous  system,  followed  by  the  usual  compensation,  viz.,  depres- 
sion. .  .  . 

"Allyl  sulphid  taken  in  the  form  of  garlic,  onions,  or  leeks,  immediately  be- 
fore retiring  at  night  may  produce  either  an  excited  or  depressed  state  of  the 
nervous  system,  or  both  in  succession,  according  to  the  dose." 

General  results  of  the  investigations  showing'  the  effect  of  sulphurous 
acid  and  sulphites  upon  digestion  and  health  (U.  8.  Dept.  Agr.,  Bur.  Vhcni. 
Circ.  37,  pp.  18). — The  extended  series  of  experiments  summarized  were  made 
with  12  young  men  who  volunteered  as  subjects.  They  were  40  days  under 
observation,  the  experimental  period  of  20  days  being  preceded  and  supple- 
mented by  periods  of  10  days  each.  The  preservative  was  administered  as 
sodium  sulphite  in  capsules  or  as  an  aqueous  solution  of  the  gaseous  sul- 
j)hurous  acid. 

From  a  consideration  of  the  individual  data  and  summaries  of  results  it 
appears  that  sulphurous  acid,  thus  administered,  "  is  objectionable  and  pro- 
duces serious  disturbances  of  the  metabolic  functions  and  injury  to  digestion 
and  health.  This  injury  manifests  itself  in  a  number  of  different  ways,  both 
in  the  production  of  clinical  symptoms  which  indicate  serious  disturbances, 
malaise,  or  positive  suffering,  and  also  by  inducing  certain  changes  in  the  meta- 
bolic processes  which  are  not  manifested  in  the  way  of  (n'dinary  clinical  symp- 
toms, and  are  only  detected  by  careful  chemical  and  microscopical  study  of  the 
excretory  products." 

The  sodium  sulphite  and  sulphurous  acid  under  the  experimental  condi- 
tions produced  a  marked  influence  of  an  unfavorable  character  upon  metabo- 
lism. The  assimilation  of  food  materials  containing  organic  phosphorus  was 
retarded  and  there  was  evidence  of  increased  sulphur  katabolism.  This  in- 
volves an  increase  in  the  amount  of  work  performed  by  the  kidneys. 

"  The  fact  that  the  microscopic  crystalline  and  amorphous  bodies  in  the 
urine  are  increased  in  number  under  the  influence  of  the  added  sulphur  is 
another  indication  of  the  extraordinary  demands  made  upon  the  kidneys  in 
such  circumstances.  .  .  .  While  there  might  be  no  distinguishable  lesion  of 
the  kidneys  produced  during  a  period  of  20  or  30  days,  or  even  longer,  it  is 
plain  that,  sooner  or  later,  lesions  of  a  very  serious  character,  producing 
organic  diseases,  possibly  of  an  incurable  type,  would  be  induced.  The  further 
observation  that  there  is  a  marked  tendency  to  the  production  of  albuminuria, 
although  of  an  incipient  character,  is  an  indication  of  the  unfavorable  results 
of  the  administration  of  the  sulphurous  acid.  It  is,  thex'efore,  evident  that 
by  increasing  the  burden  upon  the  excretory  organs,  the  administration  of 
sulphur  in  the  form  mentioned  is  highly  detrimental  to  health." 

The  sulphurous  acid  also  exercised  a  bleaching  effect  on  the  color  of  the 
blood  and  produced  a  diminution  of  the  number  of  red  and  white  corpuscles,  a 
matter  which  is  considered  of  serious  concern. 

"  The  variations  of  the  metabolic  processes,  from  the  normal,  as  indicated 
in  this  series  of  experiments,  were  never  of  a  character  favorable  to  a  more 
healthy  condition  of  the  system,  but,  on  the  other  hand,  all  these  variations, 
in  so  far  as  the  effect  of  the  changes  could  be  distinguished,  are  of  a  preju- 
dicial character.  There  is  no  evidence  whatever  that  the  sulphur  added  to  the 
foods  in  the  form  of  sulphurous  acid  or  sulphites  takes  any  part  in  the 
nutrition  of  the  tissues  of  the  body  containing  sulphur,  namely,  the  proteids; 
hence  no  claim  of  food  value  can  be  established  for  these  bodies.  The  evidence 
all  points  to  the  fact  that  they  are  purely  drugs,  devoid  of  food  value,  having 
no  favorable  effect  upon  the  metabolic  processes,  but,  on  the  other  hand, 
exerting  deleterious  and  harmful  effects.     The  conclusion,  therefore,  is  Inevi- 
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table  tliat  as  a  whole  the  changes  produced  in  metabolic  activity  by  the 
administraf  Ion  of  sulphur  in  the  forms  noted  above  in  the  comparatively  short 
time  covered  by  tlie  experiments  are  decidedly  injurious.  The  verdict  which 
must  l)e  pronounced  in  this  case  is  decidedly  unfavoral)le  to  tlie  use  of  this 
preservative  in  any  quantity  or  for  any  period  of  time,  and  shows  the  desir- 
ability of  avoiding  the  addition  of  any  form  of  suli»hurous  acid  to  products 
intended  for  human  foot!." 

Formic  acid  in  preservatives  and  the  toxicity  of  formic  acid,  F.  Croneb 
and  E.  Skligmann  {Zt.sckr.  Ilyg.  u.  Infcctioii.skr<ink.,  ,76"  (HXn),  A'o.  3,  pp.  387- 
S9i>;  abfi.  in  Ztschr.  Flcisch  ii.  Milchhyg.,  17  (11107),  No.  12,  p.  -M^).— Experi- 
ments with  small  animals  showed  that  fornnc  acid  caused  the  formation  of 
methyl  glo])ulin  and  that  it  was  cumulative  in  its  action. 

Food  inspection  decisions  (V.  H.  Dcpt.  Ayr.,  Food  Jiisp.  Decisions  80-81,  pp. 
-'i ;  82,  pp.  2 ;  83,  pp.  8).— The  sub.jects  included  are  glazed  coffee,  labeling  of  car- 
amels, labeling  of  coffee  produced  in  the  Dutcli  East  Indies,  and  the  issue  of  a 
guaranty  based  upon  a  former  guaranty. 

Food  inspection,  C.  D.  Woods  and  J.  M.  Bartlett  (Maine  8ta.  Bui.  IJ/S,  pp. 
1.87-202). — Under  the  provisions  of  the  State  pure  food  law,  15  samples  of 
maple  sugar  and  44  samples  of  ina])le  sirup  were  examined.  In  the  case  of  the 
sugar  7  samples  were  not  found  to  be  adulterated,  4  were  branded  maple  com- 
pounds, and  4  were  adulterated  with  other  sugar.  Eleven  samples  of  the  sirup 
were  not  adulterated,  o  were  adulterated,  10  were  niarlved  comi>ouuds,  and  the 
remainder  were  below   standard    in   solids. 

[Food  and  dairy  products]  (Mich.  State  Dalnj  and  Food  Dcpt.  Bui.  138-1  Ji2, 
pp.  l-2(i). — Data  are  given  regarding  the  foods  examined,  the  number  of  prose- 
cutions made,  and  other  worlc  carried  on  under  the  provisions  of  the  State  pure 
food  hiw. 

Text-book  of  food  chemistry,  H.  Rottgeb  (Lchrbuch  der  Nahrungsmittel- 
(livinir.  Leip.sic,  1<)07.  3.  rd.  rrr.,  pp.  XIV  +  901,  pi.  1,  figs.  2^).— The  author 
states  that  this  edition  has  been  revised  and  that  considci-able  new  material  has 
l»een  added.  Under  the  latter  heading  may  be  mentioned  the  section  on  the 
identitication   of  edible   fungi. 

Some  observations  on  the  diet  of  natives  in  the  Tropics,  G.  Reynaud  (Ann. 
Hi/g.  Pub.  ct  Med.  Leg.,  ',.  scr.,  7  (l<>07),  Apr.,  pp.  3 15-31,2). —The  author  re- 
ports 1.5  dietary  studies  made  in  the  Tropics  with  soldiers,  prisoners,  laborers, 
etc.,  and  quotes  in  detail  the  results  of  11  similar  studies  made  by  other  inves- 
tigators in  the  Kongo  region,  Dahomey,  Senegal,  Madagascar,  and  the  Dutch 
East  Indies.     Some  of  the  results  which  he  reports  follow : 

lit  suits  of  tlirtarii  studies. — Quiiiititics  eaten  per  man  ]ier  dag. 


Persons  studieil. 

Average 

body 
weight. 

Protein. 
Orams. 

91.61 
148.75 
IIO.OO 
164.35 
i:«.94 

91.38 
109.00 

112.46 
145.03 

Fat. 

Oramx. 
2;i.42 
28.21 
5.80 
18.04 
13.01 
75. ;« 
22.50 

28.11 
16.6:j 

Carbohy- 
drates. 

•Puel 
value. 

Fuel  value 
per  kilo- 
gram body 
weight. 

New  Caledonia: 

Native  workmen  in  town 

Natives  workiiif,'  on  plant ation.s—- 
Japaneso  laborers,  earlier  .studies- 

Kg. 

so" 

Orams. 
349.67 
589.10 
611.23 
8;J2.45 
790.92 
,570.52 
632.00 

540.36 
•     609.95 

Calorie.^. 
2,099.98' 
3,279.;<5 
3,010.00 
4, .351. 18 
3,866.27 
3,. 394. 88 
a.  305.77 

2,825.52 
3,169.07 

Caloriex. 
32.2 
50.4 
60.0 
87.0 

Anna  mite  laborers 

Tonkin:  Soldiers  (natives of  I,ao-Kay)- 

Oochin  Ciiina:  Native  prisoners 

Kgyjit: 

Native  soldier.s ._ 

--- 
.50 

60 
60 

77.3 

.59.5 
66.1 

47.0 

Native  prisoners _. 

.52.8 

In  discussing  the  question  of  diet   in  the  Trojiics,  the  author  concedes  that  a 
normal  maintenance  ration  will  furnish  35  to  40  calories  per  kilogram  body 
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weight  (about  :2,40(»  and  2,700  calories  for  a  man  weighing  150  lbs.)  and  not 
more  than  80  to  100  gui.  of  protein.  If,  however,  muscular  work  is  performed, 
he  believes  that  the  diet  should  equal  that  needed  in  other  countries  for  the  per- 
formance of  a  like  amount  of  work,  and  cites  instances  which  show  that  gen- 
erous amounts  of  food  are  required  in  the  Tropics  for  the  performance  of 
l)h.vsical  work  and  a  corresponding  maintenance  of  vigor  and  physical  condition. 
"  A  school  luncheon,  A.  L.  Benedict  {Dictet.  and  lli/g.  Gaz.,  23  (I'JOT),  No. 
7,  p.  .'/O'l). — A  school  luncheon  is  described,  costing  one  cent  per  person,  which 
furnished  8.00  gm.  protein,  O.OS  gm.  fat,  and  35.11  gm.  carbohydrates. 

Prepared  and  predigested  foods,  G.  LusK  {Jour.  Amcr.  Med.  Assoc,  .'i'.) 
(1907),  No.  3,  pp.  201,  202,  270). — ^A  paper,  with  discussion,  in  which  food  re- 
quirements of  the  human  body  are  considered  and  the  composition  and  true 
value  of  a  number  of  proprietary  foods  and  food  products  are  discussed. 

Sham  feeding  e:iperiinents  with  adults,  Helene  Kaznelson  {Arch.  Physiol. 
\Pfliigcr],  J 18  (1907),  No.  5-7,  pp.  327-.i52,  figs.  6). — Some  of  tlie  conclusions 
whicli  were  drawn  from  ex]>erimental  investigations  witli  hospital  patients  fol- 
low: Widely  different  stimulants  which  affect  the  organs  of  taste  or  smell  can 
induce  gastric  secretion  in  the  passive  stomach  or  increase  a  weak  secretion  if 
already  started.  The  mechanical  act  of  chewing  did  not  bring  about  gastric 
secretion.  A  fat-cleaving  ferment  is  found  in  the  gastric  juice.  The  acidity  of 
the  gastric  juice  in  normal  man  is  relatively  constant  but  the  quantity  secreted 
shows  the  greatest  variations. 

On  metabolism  during-  starvation.  I.  Nitrogenous,  ¥,.  P.  Cathcart  {Jour. 
Physiol.,  35  {1907),  No.  5-G,  pp.  500-510). — Particulars  are  given  regarding  the 
excretion  of  different  urine  constituents  during  a  2  weeks'  fast  and  preliminary 
and  supplementary  periods.  The  smallest  nitrogen  outi)ut  per  day,  2.84  gm., 
was  noticed  on  the  third  day  of  a  practically  nitrogen-free  diet,  starch  and 
cream,  in  the  i)eriod  immediately  following  the  fasting  period. 

Experiments  on  prolonged  protein  feeding,  D.  Forsyth  {Jour.  Phi/siol., 
35  {1907),  No.  5-(j,  pp.  XL,  XLI). — Domestic  fowls  w^ere  kept  on  a  meat  diet 
for  periods  varying  from  11  months  to  2  years  and  remained  healthy.  An 
abundant  supply  of  lime  was  given  with  the  meat.  Post-mortem  examinations 
showed  no  changes  in  the  viscera,  the  thyroids  were  not  enlarged,  the  long  bones 
were  healthy,  and  there  was  no  indication  of  gout  in  the  joints. 

Investigations  on  the  formation  of  glycogen  in  the  liver,  K.  (Jruhe  (Arch. 
Physiol.  [Pfliiycr],  118  (1907),  No.  1-2,  pp.  1-29,  figs.  ^ ) .—According  to  the 
investigations  reported,  the  liver  can  form  glucose  from  the  simple  sugars,  dex- 
trose, levulose,  and  galactose,  but  not  from  cane  sugar,  milk  sugar,  pentosans, 
carbohydrate-free  protein,  or  active  and  inactive  amino  acids. 

The  influence  upon  metabolism  of  the  air  pressure  noted  in  automobiling. 
A.  MouNKVRAT  (Coinpt.  Ix'ctid.  Acad.  Hci.  [I'aris],  1',',  (1907),  pp.  12'i] .  12'i2;uhs. 
in  Chcni.  Zentbl.,  78  (1907).  II,  No.  .'i,  p.  3//.7). — The  air  movements  noted  in 
rapid  automobiling.  according  to  the  author's  investigations,  increase  the  num- 
ber of  red  blood  corpuscles  in  normal  and  also  in  some  pathological  subjects. 
Urine  analyses  indicated  that  metabolism  was  decidedly  increased. 

ANIMAL   PEODUCTION. 

Notes  on  South  African  food  stuffs,  H.  Ingle  (Transvaal  Agr.  Jour.,  5 
(1907).  No.  20,  pp.  925-92iS). — In  a  discussion  of  horse  and  mule  feeding  under 
local  conditions  and  of  the  importance  of  mineral  matter  in  the  ration,  the 
author  concludes  that  oat  hay  or  oat  hay  and  mealies  (Indian  corn)  "are  not 
suitable  as  the  exclusive  diet  of  working  horses  and  mules,  for  two  reasons  :  (1  ) 
Such  a  diet  is  uot  rich  enough  iu  nitrogenous  matter  iu  proportion  to  carbohy- 
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cirates  and  fats  to  properly  sui)pl.v  tlio  requirements  of  the  animals;  (2)  the  diet 
is  defective  in  its  capability  of  supplying  materials  for  proper  nourishment  of 
the  boues  of  animals  and  thus  is  favorable  to  the  production  of  bone  diseases." 
(For  earlier  work  see  E.  S.  R.,  11),  p,  565). 

The  digestibility  of  Maizena  feed,  O.  Kellner  and  F.  Honcamp  {Landw. 
]  CIS.  Stat.,  iid  {J907),  Xo.  3.  pp.  .^J.i-^oJ ) . — ^.Vs  shown  by  the  average  of  experi- 
niei.ts  with  2  sheep  Maizena  feed  had  the  following  coetticients  of  digestibility : 
Organic  matter  7'.>.2  per  cent,  protein  So.6  per  cent,  fat  70.5  per  cent,  nitrogen-free 
extract  S2.S  per  cent,  and  crude  tiber  30.6  per  cent. 

Miscellaneous  analyses,  J.  P.  Street  (New  Jersey  »s7rt.s.  Rpt.,  1906,  p.  ,J7). — 
Analyses  are  reported  of  a  number  of  fodders,  including  oat  and  pea  straw,  oat 
and  i)ea  hay,  crimson  clover  hay,  alfalfa  hay,  cowpea  hay,  fowl  meadow  hay, 
corn  silage,  cowpea  silage,  soy  bean  silage,  corn  stover,  barnyard  millet,  soy 
beans,  winter  wheat  and  hairy  vetch,  and  Kafir  coi'u  and  cowpeas. 

Market  prices  of  commercial  feeds,  J.  P.  Street  {Xew  Jcrseij  Sfa.s.  Rpt^ 
HXKj,  p.  ,JS). — A  summary  of  data  on  the  prices  of  commerciiil  feeds  fur  5  years. 

The  application  of  Mendel's  law  of  inheritance  to  breeding-  problems,  R.  H. 
BiFFEi^  (Jour.  Roy.  Ayr.  Soc.  EngUind,  67  (11)06),  pp.  .'{6-63,  figs.  J,  dgins.  3). — 
A  summary  of  data  on  progress  which  has  been  made  in  plant  and  animal 
1 1  reeding. 

Report  of  the  special  investigation  on  horse  breeding  in  Ontario,  1906 
{Ontario  Dept.  Ayr.,  Spec.  Rpt.  1906,  pp.  136). — Data  are  collected  regarding 
such  topics  as  the  number  and  class  of  stallions  in  each  county  and  the  number 
of  each  breed  in  the  I'rovince. 

Perfection  in  cattle  and  in  animal  breeding.  Complexity  of  the  problems 
involved,  II.  Boucher  {Jour.  Med.  ]'et.  et  Zooteeh..  .77  (l<>06),  Aug.,  pp.  .}.5S- 
-',69;  triept.,  pp.  .539-o-',7 ;  Get.,  pp.  590-597;  Nor.,  651-667;  58  (1907),  Feb.,  pp. 
82-91;  Mar.,  pp.  137-lJi8;  Apr.,  pp.  208-212;  May,  pp.  269-281).— An  exhaustive 
discussion  of  the  technique  of  animal  breeding,  state  aid,  insurance  of  farn\ 
animals,  and  other  factors  which  are  of  importance  in  securing  improved  con- 
ditions. 

Wintering  yearling  cattle,  H.  J.  Waters  {Missouri  8fa.  Bui.  75,  pp.  53). — 
Various  coarse  fodders  with  and  without  grain  were  compared  for  wintering 
cattle.  The  tests  with  coarse  fodders  extended  over  4  years  and  included  14 
lots  of  4  to  6  steers  each. 

In  the  first  test  timothy  hay  and  whole-corn  stover  were  compared  and  an 
average  gain  of  29  pounds  per  head  was  noted  on  the  hay  and  a  loss  of  2  lbs.  on 
the  stover. 

Shredded  corn  stover  and  siloed  corn  stover  were  included  as  well  as  whole 
corn  stover  and  timothy  hay  in  the  second  test,  which  covered  02  days.  On  the 
siloed  stover  and  the  timothy  hay  there  were  gains  of  10.8  and  32.2  lbs.,  re- 
si)ectively,  and  on  the  whole  stover  and  the  shredded  stover  there  were  losses 
of  11.8  and  15.6  lbs. 

In  a  test- covering  74  days,  which  was  practically  a  duplicate  of  the  above 
except  that  clover  hay  and  shredded  corn  stover  1 : 1  were  also  studied,  there 
was  an  average  loss  on  shredded  corn  stover  of  7.7  lbs.  per  head  and  gains  on 
the  other  feeds  ranging  from  13.8  lbs.  on  whole  corn  stover  to  77.2  lbs.  on  siloed 
corn  stover.  Good  gains,  namely,  58.4  lbs.  per  head,  were  also  noted  on  the 
clover  hay  and  corn  stover. 

In  the  fourth  test  whole-corn  stover  and  clover  hay  1 : 1  were  again  fed  in 
comparison  with  timothy  hay  and  whole  stover.  On  the  clover-hay  ration  there 
was  an  average  daily  gain  per  head  of  0.09  lb.  and  on  the  hay  and  stover 
rations  losses  of  0,11  and  0.76  lb.,  respectively. 
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In  general,  timothy  hay  of  average  (luality  was  found  t(j  be  uiitritious  enongli 
"  to  a  little  more  than  maintain  the  weight  of  yearling  steers  that  were  in  thin 
condition  to  begin  with.  That  is,  steers  of  this  class  were  wintei'ed  on  timothy 
hay  of  fair  qnality  without  loss  in  weight,  and,  on  the  average,  made  a  slight 
gain.  [The  change  in  weight  was  small]  .  .  .  varying  from  a  slight  loss  in  one 
experiment,  when  the  weather  was  particularly  unfavorable,  to  a  fair  gain  when 
the  quality  of  the  hay  was  good  and  the  weather  was  dry,  bright,  and  crisp.  .  .  . 

"The  average  ration  for  the  yearling  steer  weighing  750  lbs.  was  33.(5  lbs. 
of  stover  of  which  19.83  was  eaten,  leaving  13.77  lbs.,  or  41  per  cent  as  refuse 
or  waste  material.  .  .  .  Taking  the  average  of  our  four  years"  work,  it  ajipears 
that  whole  field-cured  corn  stover,  handled  as  in  ordinary  farm  priactice,  would 
not  quite  maintain  yearling  steers  moderately  thin  to  begin  with.  That  is,  the 
average  of  all  of  our  trials  shows  a  loss  of  33  lbs.  per  steer,  on  the  basis  of  a 
6  months'  wintering  period,  or  from  November  1  to  April  30. 

"  In  these  experiments  we  offered  an  average  of  33.5  lbs.  of  stover  daily  per 
steer,  computed  on  the  basis  of  750  lbs.  live  weight.  This  would  require  3  tons 
of  stover  per  steer  for  a  G  months'  wintering  period.  The  results  with  shredded 
stover  were  slightly  less  favorable  than  with  whole  stover,  although  the  differ- 
ence was  so  small  as  to  be  easilj^  within  the  limit  of  error.  .  .  . 

"  Our  results  show  that  almost  as  much  of  the  material  was  refused  by  the 
animals  when  shredded  as  when  fed  whole,  notwithstanding  the  fact  that  the 
animals  were  offered  a  considerably  less  quantity  of  the  shredded  than  of  the 
whole  material.  .  .  .  Siloed  stover  without  grain  produced  very  much  better 
results  than  did  field-cured  stover,  either  fed  whole  or  shredded,  but  the  results 
are  too  meager  to  warrant  a  definite  conclusion.  In  every  trial  equal  parts  of 
clover  hay  and  corn  stover  proved  to  be  more  efiScient  than  did  timothy.  By 
combining. stover  with  clover  therefore  it  is  possible  to  bring  its  feeding  value 
up  to  that  of  timothy  hay,  or,  on  the  assumption  that  stover  has  little  feeding 
value,  the  conclusion  is  justified  that  clover  has  practically  double  the  feeding 
value  of  timothy." 

The  tests  in  which  small  amounts  of  grain,  4  to  6  lbs.  per  head,  were  fed  in 
comparison  with  different  kinds  of  coarse  fodder  extended  over  4  years,  the  in- 
dividual tests  being  made  with  lots  of  4  steers,  weighing  about  750  lbs.  each  and 
covering  from  66  to  120  days.  In  every  case  the  coarse  fodder  was  fed  ad 
libitum.  In  the  first  of  the  tests  mixed  grain  (corn  meal  and  cotton-seed  meal 
about  3:2)  and  corn  meal  with  whole  com  stover  were  fed  in  comparison  with 
the  coarse  fodders  in  the  last  of  the  tests  mentioned  above.  On  the  mixed 
grain  ration  there  was  an  average  daily  gain  of  0.77  lb.  per  steer  and  on  the 
corn  meal  ration  a  loss  of  0.32  lb. 

"When  shelled  corn  with  timothy  hay,  with  whole  stover  and  clover  hay  1 :  1, 
and  with  cowpea  hay  ad  libitum  were  compared  with  cowpea  hay  alone  the 
daily  gains  on  the  rations  containing  grain  ranged  from  0.65  lb.  on  shelled  corn 
and  timothy  hay  to  1.54  lbs.  on  shelled  corn  and  cowpea  hay.  On  the  cowpea 
hay  alone  there  was  a  gain  of  0.56  lb.  per  head  per  day.  At  the  close  of  the 
test,  April  30,  these  lots  were  pastured  until  December  24.  The  gains  made 
ranged  from  345  lbs.  per  steer  with  the  lot  which  received  corn  and  cowpea 
hay  to  422  lbs.  with  the  lot  which  had  been  fed  corn  and  timothy  hay. 

In  the  third  test  of  similar  grain  rations  with  hay  of  different  sorts  shelled 
corn  was  fed  with  timothy,  clover,  millet,  and  sorghum  hay  and  with  corn 
stover  and  clover  hay  1:1.  Gains  were  noted  in  every  case,  ranging  from 
0.37  lb.  per  head  per  day  on  millet  hay  to  2  lbs.  per  head  per  day  on  clover  hay. 
The  ration  of  stover  and  clover  hay  ranked  next  highest,  the  average  daily  gain 
being  1.67  lbs.  per  head.    When  these  cattle  were  pastured  during  the  summer 
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the  greatest  gain  643  lbs.  was  made  with  tlie  lot  which  had  been  wintered  on 
the  corn  and  sorghum  hay  ration  and  the  smallest  gain,  470  lbs.,  by  the  lot 
which  had  been  feti  corn  and  clover  hay.  In  general,  the  author  points  out  that 
the  summer  gains  were  in  inverse  ratio  to  the  gains  made  during  the  previous 
winter. 

In  a  test  which  was  very  similar  to  the  preceding  except  that  alfalfa  hay, 
cowpea  hay,  and  wheat  straw  and  clover  hay  1 : 1  fed  with  shelled  corn  were 
also  compared,  as  well  as  wheat  straw  with  shelled  corn  and  cotton-seed  meal 
2 : 1,  the  daily  gains  I'anged  from  0.94  lb.  on  the  last  mentioned  ration  to  1.94 
lbs.  on  the  shelled  corn  and  clover-hay  ration.  The  alfalfa-hay  ration  ranked 
next  highest  with  an  average  daily  gain  of  1.03  lbs.  per  head,  while  with  the 
corn  stover  and  clover  hay  ration  the  gain  was  1.55  lbs.  per  head. 

In  all  the  above-mentioned  tests  except  two  with  shelled  corn  and  clover  hay 
the  steers  were  fed  at  a  loss  which  ranged  from  78  cts.  with  one  of  the  lots 
fed  corn  stover  and  clover  hay  to  $9.89  per  steer  with  the  lot  fed  cotton-seed 
meal,  shelled  corn,  and  wheat  straw.  The  gains  on  the  respective  shelled  corn 
and  clover  hay  rations  were  14  and  82  cts.  per  steer.  In  general,  the  author 
notes  that  the  shelled  corn  and  timothy  hay  ration,  which  is  regarded  as  a 
standard  and  with  which  the  others  are  compared,  proved  very  unprofitable  in 
every  trial  and  was  not  to  be  compared  as  regards  economy  of  feed  with  a 
leguminous  hay  and  corn.  Corn  and  coi*n  stover  "proved  to  be  a  much  poorer 
combination  than  did  even  corn  and  timothy  hay,  as  might  be  expected."  Corn 
and  millet  hay  and  corn  and  sorghum  hay  were  also  inferior,  a  result  which 
was  not  anticipated. 

"  By  substituting  clover  for  timothy  in  these  trials  the  efficiency  of  the  ration 
was  practically  doubled.  That  is.  a  bushel  of  corn  when  fed  in  combination 
with  clover  hay  produced  essentially  double  the  number  of  pounds  of  gain  that 
were  produced  on  similar  steers  with  the  same  amoinit  of  corn  and  good  timothy 
hay.  AVhat  was  found  to  be  true  of  clover  applies  almost  identically  to  cowpea 
hay." 

Corn,  clover  hay,  and  corn  stover,  as  was  the  case  when  this  coarse  fodder 
combination  was  fed  without  grain,  produced  larger  gains  than  timothy  hay  of 
good  quality.  Satisfactory  results  were  also  obtained  with  alfalfa  hay  and 
with  cowpea  hay.  "  This  means  that  with  a  large  amount  of  coarse  material 
like  stover  to  be  utilized,  one  of  the  most  useful  materials  to  feed  in  connec- 
tion with  it  is  a  limitetl  (piantity  of  clover,  cowpea,  or  alfalfa  hay." 

When  cotton-seed  meal  was  fed  as  part  of  the  ration  "the  amount  of  grain 
secured  was  far  less  than  when  legume  hay  was  used,  such  as  clover  or  cow- 
I)eas,  and  in  view  of  the  high  price  of  cotton-seed  meal,  it  would  not  be  profitable 
to  attempt  to  substitute  this  material  for  one  of  the  legume  hays  for  the  winter- 
ing of  cattle." 

The  author  notes  that  gains  made  with  light  feeding  are  relatively  costly. 
The  cattle  hardly  more  than  kept  their  weight  at  best  and  therefore  ])rac- 
tically  all  the  feed  consumed  was  wasted,  considered  from  the  standpoint  of 
gains  made. 

"As  the  ration  was  increased  in  amount  so  that  the  rate  of  gain  increased 
ilie  cost  of  gains  diminished  uniformly.  This  seems  to  be  true  up  to  the  full 
limit  of  the  appetite  of  the  animal,  or  to  the  point  where  the  animal  is  on  full 
feed  or  approximately  on  full  feed.  That  is,-  other  things  being  equal,  and 
considering  only  the  cost  per  pound  of  gain,  the  cheapest  gains  are  uniformly 
made  when  the  animal  is  on  full  feed  or  approximately  so." 

When  cattle  are  to  be  grazed  during  the  summer  "  it  is  important  that  they 
be  wintered  lightly,  or  in  such  a  way  as  not  to  carry  to  grass  any  considerable 
amount  of  fat." 
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Methods  of  steer  feeding,  T.  I.  Mairs  (Pennsylvania  St  a.  Bui.  83,  pp.  16, 
figs.  J). — Corn  stover  and  corn  silage  were  compared  with  two  lots  of  6  steers 
each,  the  grain  ration  in  both  cases  being  broken  ear  com  with  2  lbs.  of  cotton- 
seed meal  per  head  per  day.     Mixed  hay  was  also  fed  to  both  lots. 

In  the  126  days  of  the  test  the  average  gain  on  corn  stover  was  214  lbs.  per 
steer  and  on  silage  240  lbs.  The  total  cost  of  the  corn  stover  ration  was  $103.73 
and  of  the  corn  silage  ration  $109.91.  "Undoubtedly  a  part  of  the  superior 
value  of  the  corn  silage  was  due  to  the  ears  which  it  contained,  as  it  is  noted 
that  on  this  feed  the  steers  ate  a  smaller  amount  of  grain  than  those  fed  corn 
stover." 

When  cotton-seed  meal  versus  Ajax  flakes  was  compared  with  2  lots  of  12 
steers  each  for  a  period  of  70  days  the  average  gain  on  the  2  rations  was  118 
and  126  lbs.,  respectively,  and  the  cost  of  feed  per  pound  of  gain  was  10.90  cts. 
with  the  cotton-seed  meal  i-ation  and  10.94  cts.  with  the  Ajax  flakes.  The 
feeds  mentioned  were  supplemented  by  broken  ear  corn,  shredded  corn  stover  • 
and  mixed  hay  with  an  additional  amount  of  cotton-seetl  meal  for  a  part  of 
the  time,  the  ration  being  so  arranged  that  the  2  lots  received  approximately 
equal  quantities  of  protein. 

In  a  test  carried  on  in  continuation  of  earlier  work  on  the  relative  merits 
of  barn  and  shed  feeding  (E.  S.  R.,  16,  p.  398),  2  lots  of  12  steers  each  were 
fed  ear  corn  with  corn  stover  and  mixed  hay,  supplemented  during  a  part 
of  the  period  by  cotton-seed  meal.  In  70  days  the  average  gain  of  the  lot 
fed  in  the  barn  was  344  lbs.  per  steer  and  of  the  lot  fed  in  the  shed  382  lbs., 
the  cost  of  feed  in  the  two  cases  beinsr  respectively  S.r)7  and  8.15  cts. 

As  the  author  points  out,  the  results  of  this  test  confirm  the  conclusions  of 
former  years,  namely : 

"  Shelter  has  very  little  effect  upon  the  appetite  of  the  animals  except  in 
extreme  weather. 

•'  In  this  climate  it  is  seldom  that  the  weather  is  too  cold  for  steers  on  full 
feed  out  doors  provided  they  are  kept  in  dry  quarters  and  out  of  strong  winds. 

"  It  is  very  essential  for  fattening  steers  that  they  be  well  bedded. 

"  It  is  decidedly  advantageous  that  the  yard  be  macadamized  or  given  an 
impervious  coating  of  some  kind  to  prevent  mud  during  soft  weather.  Wet 
bedding  and  muddy  yards  are  more  injurious  than  extreme  cold. 

•*  The  amount  of  feed  required  per  pound  of  gain  is  practically  the  same 
whi'ther  the  steers  are  kept  in  a  warm  basement  stable  or  outside." 

Kafir  corn  and  milo  maize  for  fattening-  cattle,  F.  R.  Marshall  and  J.  ('. 
Burns  (Texas  Sta.  BuL  '.)!,  pp.  20,  pgs.  ,}). — The  authors  discuss  the -feeding 
value  of  Kafir  corn  and  milo  maize,  which  they  believe  could  l)e  more  extensively 
used  with  profit  than  at  present,  and  report  tests  in  which  these  materials  were 
compared  with  other  feeds. 

In  the  first  of  these  tests,  which  covered  76  days,  the  basal  ration  consisted 
of  cotton-seed  meal,  cotton-seed  hulls,  and  sorghum  hay,  and  four  lots  of  5  steers 
each  were  used.  The  average  daily  gains  per  head  on  the  several  rations  were 
Kafir  corn  2.59  lbs.,  milo  maize  2.20  lbs.,  Indian  corn  2.10  lbs.,  and  molasses 
(with  corn  meal)  1.91  lbs.  Taking  the  cost  of  feeds  into  account  it  is  i)ointed 
out  that  Kafir  corn  gave  the  largest  and  cheapest  gains,  while  milo  maize 
ranked  next,  molasses  yielding  smaller  though  cheaper  gains  than  Indian  corn. 
"  Repetition  of  this  test  without  another  form  of  roughage  might  result  in  a 
higher  rate  of  gain  for  Indian  than  for  Kafir  corn  and  milo  maize,  but  for 
feeding  matured  cattle  a  mixed  ration  similar  to  that  used  in  tliis  experiment 
we  would  recommend  the  purchase  of  the  lowest  priced  of  these  three  feeds." 
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Whole  cotton  seed  and  cotton-seed  meal  as  supplements  to  ground  Katlr  corn 
were  studied  in  a  test  of  S4  days'  duration  with  two  lots  of  50  steers  each, 
Kafir  corn  stover  being  used  as  coarse  fodder.  The  average  daily  gain  per 
steer  on  the  whole  cotton-seed  ration  was  3.1  lbs.  and  the  cost  of  feed  6.2  cts., 
exclusive  of  the  coarse  fodder.  Similar  values  for  the  cotton-seed  meal  were 
2.4  lbs.  and  8.8  cts.  The  cattle  were  shipped  to  market,  and  the  average  dressed 
weight  was  found  to  be  62  per  cent  of  the  live  weight.  The  authors  calculate 
that  the  Kafir  corn  meal  fed  with  cotton-seed  returned  $1.34  per  one  hundred 
pounds,  and  with  cotton-seed  meal  $1.12,  these  two  feeding  stuffs  costing,  re- 
spectively, $12  and  $26  per  ton.  "Twelve-dollar  cotton  seed  was  more  profitable 
than  $26  cotton-seed  meal  for  supplementing  a  Kafir  corn  ration." 

When  different  proportions  of  cotton-seed  cake  with  a  mixture  of  ground  milo 
maize  and  Kafir  corn  were  compared  on  a  Texas  ranch  with  two  lots  of  20 
steers  each,  the  average  daily  gain  in  182  days  was  2.47  lbs.  with  a  mixture 
containing  about  8.5  per  cent  by  weight  of  the  cotton-seed  cake  and  2.42  lbs. 
with  about  13  per  cent  of  the  cake.  The  coarse  fodder  (sorghum  hay,  Kafir 
corn  fodder,  milo  maize  fodder,  and  some  millet  hay)  was  supplied  ad  libitum 
to  both  lots. 

At  the  beginning  of  this  test  25  pigs  followed  each  lot  of  steers  and  received 
no  feed  exL-ei)t  what  they  could  gather.  Later  in  the  test  grain  was  fed,  about 
2,100  lbs.  per  lot  and  the  number  of  pigs  was  reduced.  The  total  pork  pro- 
duction was  found  to  be  100.75  lbs.  per  steer  with  the  smaller  proportion  of 
cotton-seed  cake  and  114  lbs.  per  steer  with  the  larger  proportion.  The  authors 
calculate  that  the  beef  made  per  acre  of  milo  maize,  based  on  a  yield  of  40  bu. 
per  acre,  was  418.2  and  422.7  lbs.,  respectively,  for  the  two  rations,  and  the 
yield  of  both  beef  and  pork  497.33  and  508.47  lbs.,  respectively,  while  the  cal- 
culated profit  for  the  two  rations,  including  both  steers  and  pigs,  was  $263.52 
for  the  smaller  proportion  of  cotton-seed  cake  and  $252.06  for  the  larger 
proportion. 

According  to  the  authors,  Kafir  corn  and  milo  maize  are  not  properly  appre- 
ciated in  the  feed  trade.  Both  contain  considerably  less  fat  or  oil  than  Indian 
corn.  In  other  constituents  the  differences  are  not  important.  "  The  authors 
believe  the  protein  and  fat  of  Kafir  corn  are  much  less  easily  digested  than  the 
same  constituents  of  Indian  corn." 

Some  work  at  other  stations  is  sunmiarized  and  general  suggestions  are  made 
to  inexi)erienced  feeders. 

Beef  production,  J.  H.  Skinner  and  W.  A.  Cochel  {Iiulinim  Sta.  Circ.  S, 
ItjK  .s). — From  a  general  survey  of  the  question  of  procuring  cattle  for  fatten- 
ing under  local  conditions,  the  conclusion  is  drawn  that  the  best  procedure 
is  to  purchase  such  cattle  in  southern  Indiana,  since  "  there  is  low  freight  rate 
with  no  expense  attached  for  yardage  and  commission.  The  cattle  are  accli- 
mated and  possess  capacity  and  constitution.  They  are  strictly  grass  cattle 
and  are  gentle.  ...  If  bought  direct  from  the  ]>roducer  of  course  the  freight 
to  the  yards  and  the  midleman's  profits  are  saved."  The  average  run  of  cattle 
indicate  that  no  particular  attention  has  been  paid  to  breeding,  and  improve- 
ment in  this  direction  is  desirable. 

Our  slaughterhouse  system  and  the  German  abattoir,  C  Cash  and  H.  Heiss 
(London,  1097,  pp.  XII +212,  pi.  1,  figs.  6Jf). — ^A  plea  for  the  improvement  of 
slaughterhouse  conditions  in  Great  Britain  and  a  description  of  a  modern  Ger- 
man abattoir. 

Skim  milk  in  calf  feeding.  A.  Pirocchi  (Agr.  Mod.,  t.i  (1907).  No  35,  pp. 
.'i9.3-.'i95). — A  discussion  of  experiments  carried  on  by  the  author  from  which 
the  conclusion   was   drawn   that   flour  gave   the   most  satisfactorv   results  for 
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supplementing  skiui  milk.  Good  results  were  also  obtained  with  corn  meal 
jind  oleomargarine. 

Modern  sheep.  Breeds  and  management,  W.  J.  Clarke  {Chicago,  1907,  pp. 
.J-'t2,  figs.  101). — History  and  breeds,  general  management,  sheep  management  in 
the  Western  States,  dressing  sheep  and  lambs  for  market,  diseases,  and  related 
topics  are  considered  in  this  handbook  of  sheep  feeding  and  management. 

The  sheep  industry  in  Ontario  {Ontario  Dept.  Agr.  Bui.  161,  pp.  2.'t). — 
Statistical  and  other  data  regarding  the  sheep  industry  in  Ontario,  care  and 
management  of  flocks,  the  need  of  adequate  protection  of  sheep  from  dogs, 
and  similar  questions  are  discussed  on  the  basis  of  some  800  sets  of  replies 
receiA-ed  in  answer  to  a  circular  letter  of  inquiry  sent  out  by  the  department. 
Considering  the  Province  as  a  whole,  34  per  cent,  or  about  one-third,  of  the 
farmers  kept  sheep,  the  average  size  of  the  flock  being  13  animals. 

Included  in  the  bulletin  is  a  general  discussion  of  sheep  breeding  in  Ontario 
by  J.  Campbell. 

Note  on  mutton  raising  at  the  Megrine  estate,  (^rammond  {Bid.  JUr.  Agr., 
Com.  et  Colon.  [Tunis],  12  (1907),  No.  Jt2,  pp.  115-120) .—D?ii?i  are  given  re- 
garding the  feeding,  management,  and  profits  of  sheep  raising  in  Tunis. 

Second  annual  report  of  the  poultry  institute  of  the  Province  of  Ontario, 
1906-7  {Ann.  Rpt.  Poultry  Inst.  Ontario,  2  {1906-7),  pp.  158,  figs.  3).— Papers 
l)y  different  authors  on  a  variety  of  topics  connected  with  the  care  and  man- 
agement of  poultry  are  included  in  this  report. 

Egg  production  of  virgin  fowls,  J.  Nelson  {Neiv  Jersey  Stas.  Rpt.  1906, 
pp.  35't-^i58,  pi.  /). — In  continuation  of  earlier  work  (E.  S.  It.,  18,  p.  74),  the 
author  found  in  a  test  covering  a  year  that  the  average  egg  yield  per  hen  was 
126  in  the  case  of  a  pen  of  10  hens  with  a  male  bird  and  118  in  the  case  of  a 
similar  lot  of  hens  only.  Eggs  fi*om  the  two  lots  were  stored  and  examined 
at  intervals  to  determine  whether  there  were  differences  in  the  keeping  quali- 
ties of  fertilized  and  unfertilized  eggs.  They  showed  large  losses  in  weight  by 
evaporation  but  so  far  as  becoming  spoiled  was  concerned  kept  very  well. 
"  There  was  no  noticeable  difference  in  the  condition  of  the  eggs  derived  from 
the  two  pens." 

Hens  that  have  laid  two  eggs  in  a  day,  G.  A.  Drew  {Science,  n.  sen,  26 
{1907),  No.  656,  pp.  119,  120). — In  connection  with  experiments  with  poultry  at 
the  University  of  Maine  it  was  found  that  2  eggs  a  day  were  occasionally  laid. 

Care  of  poultry  in  winter,  V.  Fortieb  {Jour.  Agr.  and  Hort.,  11  {1907), 
No.  6,  pp.  137-1^0). — A  numlier  of  rations  are  suggested  for  the  winter  feeding 
of  poultry. 

The  profitable  guinea  fowl,  P.  T.  Woods  {Rcl.  I'ouUrg  Jour.,  ///  {1907). 
No.  6,  pp.  5.'i.'i-5'i6,  figs.  6). — On  the  basis  of  his  own  experience  and  tbat  of  prac- 
tical poultry  raisers,  the  author  discusses  the  feeding  and  care  of  guinea  fowls, 
methods  of  slaughtering  and  dressing,  and  related  (piestions.  Under  present 
conditions  guinea  raising  is  regarded  as  more  profitable  when  followed  in  con- 
nection with  other  business  than  as  an  independent  industry. 

Experiments  with  ostriches,  J.  E.  Duerden  {Agr.  Jour.  Cape  Good  Hope, 
SO  {1907),  No.  6,  pp.  791-79',,  pis.  2;  31  {1907),  No.  1,  pp.  31-35,  pi.  i).— The 
investigations  reported  on  the  cause  of  defects  (bars)  in  ostrich  feathers  led 
to  the  following  conclusions : 

"  There  is  some  reason  for  supposing  that  the  variations  in  feathers  from 
the  same  wing  are  partly  associated  with  injuries  or  disturbances  during 
quilling.  Whether  the  same  feather  germ  will  always  produce  the  same  defec- 
tive or  perfect  feather  yet  remains  to  be  determined. 
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"  There  being  such  a  great  variation  among  ostriches  as  regards  their  tend- 
ency to  produce  defective  feathers,  the  principle  of  selection  in  breeding  is 
strongly  enforced." 

"  Ostriches,  even  in  good  condition,  if  exposed  to  inclement  weather,  may 
later  show  constrictions  in  their  growing  feathers,  which  constrictions  will  re- 
sult in  bars  on  tlie  feathers  unfolding.  Birds  kept  under  shelter  during  the 
same  inclement  conditions  are  not  likely  to  produce  defective  feathers. 

■'  The  exposure  produces  a  contraction  or  shrinkage  of  the  skin  upon  tlie  soft 
growing  feather,  the  latter  being  thereby  constricted  in  a  ring-like  manner, 
which  constriction  fails  to  reexpand  after  the  feather  leaves  the  socket. 

"  The  skin  shrinkage  does  not  affect  quills,  and  ripe,  or  nearly  ripe,  yfeathers, 
as  the  quill  is  too  firm  and  hard  to  respond  to  the  pressure.  Bars  are  pro- 
duced during  the  soft  growing  period  of  the  feather. 

"All  ostriches  are  not  affected  alike  by  tlie  same  unfavorable  conditions ; 
some  are  very  responsive,  while  others  are  very  resistant." 

African  ostrich  industry,  R.  B.  Mositer  (Daily  Consular  and  Trade  liptK. 
[[/.  *S'.],  1!)07,  No.  2981,  pp.  /-J).— Statistical  and  other  data  are  reported  re- 
garding the  ostrich  industry  and  the  care  and  management  of  these  l)irds. 

Ostrich,  raising  in  French  West  Africa,  Decorse  (Agr.  Prat.  Pays  Chauds, 
7  (1907),  No.  53,  pp.  121-133,  fig.  i).— The  possibilities  of  ostrich  raising  in 
French  West  Africa  are  discussed  and  information  suiipHed  regarding  the  care 
and  management  of  these  birds. 

Experimental  studies  in  oyster  propagation,  J.  Nelson  (New  Jersey  t^tas. 
Rpt.  1906,  pp.  311-35.^,  pis.  13). — A  progress  report,  of  the  station's  investiga- 
tions on  oyster  culture  and  propagation  (B.  S.  11.,  IS,  p.  73). 

The  main  reason  why  artificially  produced  fry  did  not  develop  satisfactorily, 
in  the  author's  opinion,  was  the  use  of  water  of  too  low  density.  "  The  spat 
which  had  set  before  the  water  became  so  fresh  seemed  to  stand  .  .  .  [low 
density]  surprisingly  well.  This  is  to  be  explained  by  the  fact  that  the  fry  now 
furnished  with  shells  could  shut  out  the  water  on  the  lowest  tide  when  it  was 
least  dense,  and  yet  on  a  flood  tide  was  able  to  secure  sufficient  food  to  make  a 
fair  growth.  It  must  also  be  noted  that  the  water  on  the  bottom,  where  the 
oysters  are,  is  somewhat  denser  than  at  the  surface,  where  most  of  our  density 
readings  were  made.  .  .  . 

"  Our  experiments  with  cultch  showed  that  oyster  fry  prefer  to  attach  to 
oyster  shells,  and  that  the  inner  or  smooth  side  is  more  favorable  to  attachment 
than  the  outer  side.  But  even  the  outer  side  is  superior  to  most  other  objects. 
Oyster  fry  do  not  show  great  choice  as  between  the  upper  or  lower  sides,  or  the 
liollow  or  convex  sides  of  cultch.  ... 

"  We  found  it  advantageous  to  wash  our  eggs  before  fertilization.  We  had 
the  remarkable  result  to  secure  fry  with  shells  developed,  only  12  hours  after 
fertilization.  This  was  partly  due  to  the  prevailing  high  temperature — usually 
it  takes  18  to  24  hours,  and  if  the  water  is  cool  the  shell  stage  may  even  be  de- 
layed to  the  thirty-sixth  hour.  We  have  previously  called  attention  to  the  fact 
that  fry  may  live  and  appear  lively  and  normal  without  shell  for  days,  but  such 
fry  will  not  produce  spat. 

"  On  the  other  hand,  we  noticed  that  immediately  after  hatching,  long  before 
there  is  a  sign  of  a  shell,  the  fry  seek  the  surface  and  will  cluster  on  any  ob- 
ject that  projects  out  of  the  water,  just  in  the  surface  of  the  water.  Here  they 
will  rest  and  develop  as  fast  as  do  the  free  swimming  fry,  and  get  shells;  the 
shells  will  appear  as  if  on  the  point  of  becoming  cemented  to  the  cultch.  We 
iiave  not  been  able  to  raise  these  fry  to  a  later  stage.  The  actual  attachment 
was  never  completed,  but  the  phenomenon  is  a  noteworthy  one.     Doubtless,  fry 
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attach  miicli  sooner  after  liatcliiug  than  has  hitherto  been  believed,  and  in  that 
case  it  must  talce  lontrer  l)efore  tliey  have  j^rown  to  be  visible  to  the  naked  eye." 
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Feeding-  grain  to  milch  co-ws  at  pasture,  J.  H.  Stewart  and  H.  Atwood 
(West  yivgUiia  l^ta.  Bui.  109,  pp.  lo). — To  study  the  desirability  of  feeding 
grain  to  cows  on  pasture,  12  cows  "were  divided  into  two  lots  as  nearly  similar 
as  possible  in  milk  flow,  in  age,  in  length  of  time  they  had  been  in  milk,  and  in 
length  of  time  until  next  calving.  For  periods  of  2  weeks  one  lot  of  cows  re- 
ceived grain,  and  the  other  lot  did  not  receive  grain.  Then  the  conditions  were 
reversed  and  the  lot  which  had  not  been  receiving  grain  was  fed  grain,  and  the 
other  lot  no  grain,  and  so  on." 

Three  consecutive  tests,  each  continuing  28  days,  were  completed.  One  of  the 
proprietary  dairy  feeds  was  used  for  the  grain  ration.  During  the  time  covered 
by  the  first  test,  in  June  and  July,  the  i)asture  remained  fresh  and  green,  and 
there  was  plenty  of  grass  available  for  the  cows.  In  this  test  the  cow^s  produced 
352.7.5  lbs.,  equivalent  to  about  1G4  qts.,  more  milk  when  fed  the  grain  in  addi- 
tion to  the  pasture  than  without  the  grain.  The  grain  consumed  cost  $12.60, 
making  the  cost  of  the  extra  milk  production  at  the  rate  of  7.(>  cts.  per  quart. 
The  cows  also  made  larger  gains  in  live  weight  during  the  period  with  grain. 
than  in  that  without  it. 

During  the  second  test  the  grass  was  short  and  affected  both  the  yield  of  milk 
and  the  weight  of  the  cows.  In  this  i)eriod  the  cows  produced  3.32.5  lbs.,  or  i»rac- 
tically  155  qts.,  more  milk  with  the  grain  than  without  it.  but  the  increased  milk 
production  cost  S.l  cts.  per  quart.  The  cows  lost  less  weight  while  fed  grahi 
than  without  it. 

In  the  third  test  the  grass  in  the  pasture  became  so  short  that  it  was  neces- 
sary to  supply  additional  forage.  For  this  purpose  cowpeas  were  used,  being 
cut  as  required.  In  this  case  the  increased  milk  production  amounted  to  210 
lbs.,  or  OS  qts.,  so  that  the  extra  milk  cost  nearly  13  cts.  per  quart  to  produce. 
In  this  test,  also,  the  grain  had  a  favorable  influence  on  the  live  weight  of  the 
cows. 

In  conclusion,  from  the  results  the  authors  state  that  "  this  experiment  clearly 
shows  that  there  was  no  direct  financial  gain  in  feeding  the  grain  to  the  cows 
while  at  pasture.  It  is  true  that  the  cows  which  received  grain  were  uniformly 
in  somewhat  better  flesh  than  those  that  did  not  receive  grain,  but  as  far  as 
the  milk  yield  was  concerned  the  increased  flow  was  produced  at  an  actual 
loss. "  Data  obtained  in  similar  experiments  at  other  stations  are  summarized, 
and  from  these  in  comparison  with  their  own  investigations  the  authors  con- 
clude "  that  unless  dairy  products  are  especially  high  in  price  it  is  not  a  profit- 
able practice  to  feed  grain  to  cows  at  pasture.  It  is  true  that  more  milk  is  ob- 
tained and  the  cows  hold  up  their  yield  better  and  remain  in  better  flesh  when 
receiving  the  grain  rations,  but  imder  ordinary  circumstances  there  is  no  direct 
profit  from  the  grain  feetling,  as  the  increased  production  usually  costs  more 
than  it  can  be  sold  for.  " 

Record  of  the  dairy  herd,  G.  A.  Billings  {'New  Jersey  Stas.  Rpt.  IftOG,  pp. 
SO.l-SIO). — Individual  records  of  yields  of  milk  and  butter  fat  are  given  for 
2  years.  The  variation  for  different  cows  and  for  the  same  cows  in  different 
years  is  very  noticeable.  The  average  return  for  two  years  from  the  5  best 
cows  of  the  herd  in  value  of  milk  produced  was  $G7,  and  that  of  butter  $43, 
greater  than  from  the  5  poorest  cows. 

Dairy  herd  record  for  ten  years,  A.  L.  Haecker  (Nebraska  Sta.  Bill.  101, 
pp.  l-.il,  figs.  J). — Kecords  are  given  for  the  yearly  production  of  milk  and 
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butter  fat  by  each  cow  in  the  herd  for  10  years.  During  this  period  the  herd 
lias  changed  from  time  to  time,  so  that  in  all  G3  cows  have  been  included.  One 
cow  has  continued  in  the  herd  throughout  the  whole  period,  one  has  been  in- 
cluded for  7  years,  and  several  for  5  and  6  years.  The  others  ranged  from  this 
to  1  year.  In  all  IGO  complete  records  have  been  obtained.  These  data  cover 
a  great  variation  in  breeds,  feeding,  and  handling  of  the  animals,  and  the  in- 
dividual records  show  variation  in  the  production  of  different  members  of  the 
herd  in  a  given  year  and  also  variation  from  year  to  year  by  certain  cows. 

From  the  data  snnmiarized  the  author  draws  the  following  deductions : 

"As  a  rule,  short  lactation  periods  result  in  a  high  percentage  of  fat,  while 
long  periods  give  a  lower  percentage  of  fat. 

"A  large  flow  of  milk  is  generally  associatefl  with  a  low  percentage  of  fat, 
while  a  small  flow  gives  a  higher  test.  It  was  found,  however,  that  the  amount 
of  butter  fat  did  not  vary  as  much  as  the  milk  flow  or  the  percentage  of  fat. 

"  In  most  cases  heifers  with  their  first  calf  did  not  show  as  high  a  test  as 
they  did  at  a  more  niatiu'e  age. 

•'  The  percentage  of  butter  fat  did  not  seem  to  l)e  changed  by  the  food  rati(m 
given. 

"  In  order  to  know  the  value  of  a  dairy  herd  and  its  members,  it  is  necessary 
to  keep  a  milk  and  butter  fat  record  of  each  cow  from  year  to  year.  Such  a 
record  will  show  great  variation  in  the  value  of  the  animals  and  will  serve 
as  a  guide  in  building  up  the  herd. 

"  The  cows  varied  from  year  to  year  in  their  butter  fat  production.  The  good 
cows  were  inclined  to  give  large  yields  year  after  year,  while  the  poor  ones 
were  in  nearly  all  cases  low. 

"  It  was  found  that,  as  a  rule,  the  variation  in  milk  flow  in  individual  cows 
from  year  to  year  was  due  to  length  of  lactation  and  rest  before  freshening. 
A  long  lactation  period  favors  a  larger  milk  in'oduction ;  also,  a  long  period  of 
I'est  before  freshening  brings  the  same  result." 

Cost  of  butter  fat  production,  A.  L.  Hakcker  {Xrhraska  ^ta.  Bitl.  101,  pp. 
2S^3S,  fif/s.  .i). — From  the  records  for  the  cf»nsumption  and  yield  by  individual 
cows  in  a  herd  for  10  years  (see  above)  the  data  for  the  years  IDOf)  and  lOOO 
have  been  summarized,  so  as  to  show  the  average  cost  of  production  of  butter 
fat. 

This  was  not  a  test  of  any  special  method  of  feeding  or  management,  but  "  the 
foods  used  were  chosen  as  l)eing  desirable  for  dairy  animals  and  were  balanced 
as  to  their  nutritive  parts.  The  market  price  of  the  foods  used  was  considered 
in  choosing  the  grain  mixture,  care  being  taken  to  make  the  ration  as  cheap  as 
jiossible  and  at  the  same  time  palatable  and  nutritious.  The  I'oughage  was 
made  up  of  alfalfa  and  corn,  silage  during  the  winter  months,  with  bluegrass 
Mild  white  clover  pasture  during  the  summer.  The  corn  silage  was  made 
from  corn  cut  up  while  in  the  early  dent  stage  with  at  least  two-thirds  of  the 
stalks  bearing  ears.  The  amount  of  silage  given  depended  upon  the  capacity 
of  the  animal  and  the  amount  of  grain  it  received.  The  grain  was  given  ac- 
cording to  the  amount  of  milk  the  animal  jiroduced  aud  its  capacity  to  use  the 
feed  without  laying  on  flesh." 

In  11)05  the  cost  of  feed  ranged  from  $22.10  to  .$41.48,  the  average  cost  per 
cow  for  a  hei-d  of  2~>  being  .$30.;).S.  In  1!)00  the  herd  included  27  cows,  2  of 
which  were  given  extra  heavy  grain  rations  because  of  unusual  productive 
capacity.  Omitting  these  2  cows  from  the  average,  the  range  for  the  remaining 
25  cows  was  much  the  same  as  in  the  preceding  year  and  the  average  was 
$.'50.08,  or  30  cts.  more  than  that  of  1905.  The  average  profit  per  cow  was 
$43.54  iu  1000,  as  compared  with  $41.03  for  1905. 
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The  following  conclusions  are  drawn  from  the  study  of  all  the  data : 

"  The  amount  of  milk  and  butter  fat  produced  depends  upon  the  dairy  capac- 
ity of  the  animal  and  the  amount  and  quality  of  the  ration  used. 

"  Cows  vary  in  their  cost  of  keep,  also  in  their  ability  to  use  economically  the 
food  consumed. 

"  Cows  of  a  decided  dairy  type  will  return  the  greatest  profit  when  fed  to 
their  full  capacity. 

"The  avei-age  cost  of  feeding  a  dairy  cow,  as  shown  by  these  records,  is  about 
$30  per  year,. and  the  total  value  of  butter  fat  is  about  $70,  leaving  an  average 
of  about  $40  for  labor  and  profit  in  addition  to  the  value  of  the  skim-milk  and 
the  Value  of  the  calf." 

Cost  of  producing  milk,  G.  A.  Billings  {'New  Jersey  Stas.  Rpt.  1906,  pp. 
298-304). — In  ^  herd  containing  35  cows  one  year  and  34  the  next  the  average 
yearly  production  per  cow  for  the'  2  years  was  6,348  lbs.  of  milk,  averaging 
4.32  per  cent  fat,  which  would  yield '320  lbs.  of  butter.  The  cost  of  feed  per 
cow  averaged  $46.10,  making  the  cost  of  100  lbs.  of  milk,  not  including  that  for 
labor,  72.78  cts.  At  $1  per  100  lbs.  for  the  milk  the  average  return  per  cow 
would  be  $17.29  for  the  year.  At  18  cts.  per  pound  for  butter  it  would  be 
$11.41.  Under  these  conditions  the  cow  must  produce  4,619  lbs.  of  milk,  or  257 
lbs.  of  butter,  to  pay  for  the  food  she  eats.  The  only  profit,  if  any,  for  labor 
expended  would  be  in  the  manure.  The  manurhU  value  of  the  feeds  pur- 
chased for  these  herds  is  computed. 

Maple  Spring  dairy,  W.  J.  Fraser  (Illinois  Sta.  Circ.  113,  pp.  16,  figs.  11). — 
A  popular  account  of  the  success  achieved  by  a  dairy  farmer,  cooperating  to 
some  extent  with  the  agricultural  experiment  station,  in  applying  the  scientific 
principles  of  dairying  in  his  actual  farm  practice. 

A  city  milk  and  cream  contest,  C.  B.  Lane  and  I.  C.  Weld  ( U.  S.  Dept.  Agr., 
Bur.  Anim.  Indus.  Circ.  Ill,  pp.  28). — The  details  are  given  of  a  contest  among 
a  considerable  number  of  dairymen  in  Cleveland,  Ohio,  in  the  production  of 
clean,  wholesome  milk  and  cx*eam,  and  also  in  the  management  of  dairy  farms. 
This  is  believed  to  be  a  practical  method  of  improving  city  milk  supplies. 

The  selection  and  milking  of  dairy  cattle  (Bd.  Agr.  and  Fisheries  [London], 
Leaflet  187,  pp.  8). — A  summary  of  information  for  popular  instruction. 

The  dairy  association  and  the  eradication  of  tuberculosis  of  cattle,  R. 
OsTERTAG  (Ztschr.  Fleisch  u.  Milchhiig.,  18  {1907),  No.  2,  pp.  41-50). —In 
this  paper,  which  was  presented  at  the  third  international  dairy  congress  at 
The  Hague,  1907,  the  extent  to  which  dairy  cattle  are  infected,  the  importance 
of  this  fact  to  the  dairy  industry,  and  the  methods  for  combating  and  eliminat- 
ing the  disease  from  the  dairy  herd  are  considered. 

Report  of  the  experiment  station  and  dairy  institute  at  Kleinhof-Tapiau 
in  1906-7,  Hittciier  {Ber.  Vers.  Stat.  u.  Lehranst.  Molkw.  Kleinhof-Tapiau, 
1906-7,  pp.  17). — Summaries  are  given  of  the  activities  of  the  institution  in 
various  lines  during  the  year. 

Dairy  laboratory  guide,  C.  W.  Melick  {Neiv  York,  1907,  pp.  IV +129,  figs. 
52). — The  author  states  that  this  manual  is  published  for  the  benefit  of  dairy 
short  courses.  It  begins  with  the  most  elementary  work,  and  touches  only 
the  practical  side  with  which  every  dairy  or  creamery  operator  should  be 
familiar. 

Practical  dairy  bacteriology,  H.  W.  Conn  {New  York  and  London,  1907,  pp. 
XI+314,  pi.  1,  figs.  86). — This  book  is  stated  by  the  author  to  be  designed  for 
dairy  students  and  for  all  who  are  interested  in  dairy  products  from  the  stand- 
point of  their  production,  their  distribution,  or  their  consumption.  It  com- 
bines the  practical  with  the  theoretical.  The  first  and  largest  part  of  the 
volume  gives  a  general  discussion  of  facts  concerning  the  bacteria   of  milk 
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and  dairy  products,   and  the  second  part  gives  directions  for  bacteriological 
analj'ses  and  methods  of  bacteriological  study. 

Acid  production  by  Oidium  lactis,  W.  Rullman  (Centbl.  Bakt.  [etc.],  2. 
AM.,  18  (1907),  .Yo.  2-'f-2.j,  pp.  7//J-7.)S). — In  experiments  with  sterilized  milk 
inoculated  with  a  pure  culture  of  Oidium  laciis,  the  acid  increased  decidedly 
on  keeping  the  milk  for  considerable  periods  at  room  temperature  and  at  22°  C, 
but  at  37°  C.  it  decreased  and  the  organisms  eventually  died.  The  results  ob- 
tained in  these  tests  are  compared  with  those  of  other  investigators. 

The  effect  of  moderate  heating-  upon  rennet  ferment,  M.  Siegfeld  (Milchic. 
Zentbl.,  3  (1907),  No.  10,  pp.  J,26-.',30).— The  author  found  that  heating  rennet 
solution  to  about  40°  C.  weakens  the  strength  of  the  ferment,  the  destructive 
effect  being  increased  with  continuation  of  heating.  This  appeared  to  be  due 
to  hydrolytic  action. 

Experiments  were  also  made  in  which  the  solutions  were  diluted  not  with 
water  but  wltli  a  10  per  cent  solution  of  sodium  chlorid,  and  with  a  saturated 
solution.  Heating  the  10  per  cent  salt  solution  containing  the  rennet  ferment 
to  40°  was  about  half  as  destructive  as  heating  the  water  solution  to  the  same 
temperature,  but  in  the  case  of  the  saturated  solution  the  activity  of  the  rennet 
was  reduced  only  about  10  to  14  per  cent.  The  author  suggests  that  the  higher 
i-esistance  of  the  rennet  ferment  in  the  saturated  solution  may  be  due  to  the 
relatively  large  quantities  of  sodium  chlorid  present. 

The  f erm.ents  of  milk  and  their  relation  to  pasteurization,  R.  G.  Freeman 
(Jotir.  Amer.  Med.  Assoc,  ^9  (1907),  No.  21,  pp.  1740-1742,  dgm.  1). — The 
author  applies  the  deductions  from  the  results  of  recent  investigations  on  the 
presence  and  action  of  ferments  in  milk  to  the  problem  of  artificial  feeding  of 
infants.  He  concludes:  "  (1)  Milk  for  infant  feeding  should  be  pasteurized 
so  as  not  to  interfere  with  its  biologic  properties  or  chemical  composition,  but 
at  a  sufficient  temperature  to  destroy  the  bulk  of  the  bacteria  present,  includ- 
ing the  tubercle  bacilli.  (2)  A  temperature  of  140°  F.  (G0°  C.)  continued  for 
40  minutes  would  seem  to  fulfill  this  condition." 

The  relative  rate  of  growth,  of  milk  bacteria  in  raw  and  pasteurized  clean 
milk,  E.  Q.  St.  John  and  M.  E.  Pennington  (Jour.  Infect.  Diseases,  4  (1907), 
No.  4,  PP'  64'^--656). — Pasteurized  milk  was  rendered  bacteriologically  com- 
parable with  the  original  milk  by  reinfecting  it  with  the  residue  obtained  by 
centrifuging  some  of  the  raw  milk  and  drawing  off  the  supernatant  liquid. 

At  room  or  i-efrigerator  temperature  the  reinfected  pasteurized  milk  curdled 
sooner  than  the  raw  milk,  and  the  former  showed  a  marked  increase  in  bac- 
teriological content  over  that  of  the  latter.  The  experiments  led  the  author  to 
conclude  that  "  there  is  a  restraining  power  for  ordinary  milk  organisms  in  raw 
milk,  lasting  at  least  to  the  curding  point.  This  condition  is  either  not  present 
or  is  reduced  in  milk  which  is  heated  to  79°  C,  a  temperature  below  that 
required  to  destroy  its  oxidizing  action.  This  restraining  power  seems  to 
apply  to  the  organisms  commonly  found  in  milk  in  the  combinations  ordinarily 
present  there." 

Italian  soft  cheeses,  G.  Cornalba  (Coltivatore,  53  (1907),  Nos.  43,  pp.  524- 
527;  45,  pp.  581-584;  46,  pp.  625-629;  49,  pp.  7 /J-7/7).— Different  Italian  soft 
cheeses  are  briefly  described  and  their  analyses  are  reported. 

Investig-ations  on  goat's  milk,  E.  Ujhelyi  (Milchw.  ZentU.,  3  (1907),  No. 
10,  pp.  430-435). — Experiments  with  12  goats  were  made  in  continuation  of 
similar  investigations  previously  reported.  The  average  milking  period  for  the 
12  goats  was  270  days.  The  average  quantity  of  milk  per  goat  was  li  liters 
per  day.  The  average  of  the  individual  fat  tests,  made  monthly  according  to 
the  Gerber  method,  was  4.52  per  cent.  The  average  composition  of  the  milk 
for  the  whole  9  months  was,  water  S5.G2  jier  cent,  fat  4.77  per  cent,  protein 
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4.28  per  cent,  milk  sugar  4.50  per  ceut,  and  asli  0.82  per  cent.  The  specific 
gravity  was  1.0320. 

[Unfermented  apple  juice],  S.  H.  Shank  {Daily  Consular  and  Trade  Rpts. 
[U.  /S'.],  1907,  Xo.  3035,  p.  7). — A  note  regarding  the  manufacture  of  pure  apple, 
juice  free  from  alcohol  is  given,  and  includes  the  result  of  the  chemical  analy- 
sis of  the  product. 

Chemical  investigations  of  musts  and  wines  made  of  sound  and  diseased 
grapes,  A.  Beneschovsky  (Ztschr.  Landiv.  Vcrsitchstr.  Osterr.,  JO  (1907),  Xo. 
9,  pp.  6S5-703). — From  the  investigation  of  a  large  number  of  samples  of  musts 
and  wines  made  from  sound  grapes  and  grapes  from  vines  afflicted  with  Perono- 
spora,  Oidium,  and  brunissure,  the  author  concludes  that  (1)  grapes  afflicted 
with  Peronospora  produced  wine  with  less  alcohol  and  therefore  of  smaller 
value,  and  (2)  that  wines  from  diseased  grapes  have  as  high  an  average  con- 
tent of  extract  as  those  from  sound  grapes. 

Wood  distillation,  AV.  C.  Geer  {U.  S.  Dept.  Agr.,  Forest  Serv.  Circ.  ll),  pp. 
8). — A  poi>ular  publication  prepared  for  use  in  answering  inquiries  regarding 
commercial  distillation  of  hardwood  and  softwood  and,  the  quantity  of  the 
products  obtained.  It  explains  brietly  the  processes  of  destructive  and  steam 
distillation,  the  apparatus  employed,  the  resulting  products,  and  the  uses  of 
the  latter. 

VETERINARY  MEDICINE. 

The  unsuspected  but  dang'erously  tuberculous  cow,  E.  C.  Schroeder  (U.  S. 
Dept.  Ayr.,  Bur.  Aiiini.  Indus.  Circ.  JIS.  jip.  19,  fif/s.  7). — It  has  been  shown 
that  the  interval  between  infection  and  the  time  when  tubercle  bacilli  are  dis- 
seminated by  cows  is  long  enough  to  permit  a  dairyman  to  keep  his  herd  free 
from  dangerously  tuberculous  cows  by  means  of  an  annual  tuberculin  test. 
This  test  gives  no  information  as  to  the  extent  to  which  cattle  are  affected,  and 
it  is  impossible  to  determine  at  any  stage  that  a  tuberculous  cow  is  not  danger- 
ous. For  practical  purposes,  therefore,  it  is  necessary  to  assume  that  every 
tuberculous  cow  is  dangerous  from  the  moment  of  infection. 

According  to  repeated  tests  and  bacteriological  examinations  the  connnonest 
way  in  which  tubercle  bacilli  leave  the  body  of  infected  cattle  is  in  the  feces. 
An  examination  of  172  samples  of  milk  sold  in  the  District  of  Columbia  showed 
that  70  i)er  cent  of  these  samples  contained  cattle  feces.  The  presence  of  feces 
in  milk  from  tuberculous  herds  is  conclusive  evidence  that  the  milk  also  contains 
tubercle  bacilli. 

The  physical  appearance  of  cows  is  no  indication  of  the  extent  of  infection. 
The  dangerously  tuberculous  cow  may  continue  to  look  and  behave  like  a  per- 
fectly healthy  animal  for  several  years,  during  all  of  which  time  she  distributes 
tubercle  bacilli  in  her  feces  or  milk.  Illustrations  are  given  to  show  the  healthy 
appearance  of  7  dangerously  tuberculous  cows,  G  of  which  were  removetl  from 
dairy  herds  furnishing  milk  to  the  District  of  Columbia.  The  injection  of 
minute  quantities  of  the  feces  of  these  cows  was  sufficient  to  produce  generalized 
tuberculosis  in  guinea  pigs.  About  40  per  cent  of  cattle  which  react  to  tuber- 
culin are  dangerous,  for  the  reason  that  they  distribute  tubercle  bacilli  in  the 
feces  or  by  other  means.  The  butter  made  from  milk  soiled  with  the  feces  of 
one  of  these  cows  produced  tuberculosis  in  guinea  pigs,  and  the  virulence  of  the 
tubercle  bacilli  in  the  butter  was  not  diminished  after  a  period  of  4!)  days. 

Orig-in  of  tuberculosis,  J.  Bongert  (Dent.  Tieriirztl.  Wctmschr..  15  (1907), 
Xo.  29,  pp.  .'i05-'i08). — The  literature  relating  to  tuberculous  lesions  is  reviewed 
with  particular  reference  to  the  work  of  J.  Bartel  and  E.  von  Behring.  The 
lungs  are  considered  as  more  exposed  than  any  other  organ  to  infection  with 
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tuberculosis.  There  may  be  a  primary  infection  by  inhalation,  or  a  secondary 
infection  may  arise  l)y  extension  from  some  other  organ.  Moreover,  the  ])ul- 
monary  tissue  is  less  resistant  than  the  mucous  lining  of  the  intestines.  A 
quantity  of  tubercle  bacilli  too  small  to  produce  infection  in  the  intestines  may 
give  positive  results  if  injected  into  the  trachea. 

Comparative  experiments  with  inhalation  and  alimentary  tuberculosis,  H. 
FiNDEL  (Ztschr.  Hyg.  u.  InfectionskranJc,  57  {1907),  Xo.  1,  jyp.  lO't-loS). — Ex- 
periments were  undertaken  to  determine  the  relative  ease  of  infection  with  tu- 
bercle bacilli  through  the  lungs  and  the  alimentary  tract.  The  experimental 
animals  were  guinea  pigs,  dogs,  and  a  calf.  The  bacilli  were  introduced  into 
the  lungs  through  a  healed  tracheotomy  wound.  The  danger  of  infection  througli 
the  alimentary  tract  was  found  to  be  very  slight  as  compared  with  that  through 
the  lungs.  With  dogs  it  was  found  that  1.200  times  as  large  a  dose  is  required 
to  cause  infection  through  the  digestive  organs  as  through  the  lungs. 

In  the  case  of  guinea  pigs  tiie  difference  was  even  greater.  Young  guinea 
pigs  proved  more  susceptible  to  pulmonary  infection  than  adults.  A  dose  of  02 
tnbei'cle  bacilli  in  the  lungs  produced  infection  in  every  case  and  fi-equently 
positive  results  were  obtained  from  20  bacilli.  A  dose  19,000  times  as  great 
failed  to  cause  infection  through  the  intestines.  In  one  comparative  test  the 
infectious  alimentary  dose  was  0,000,0(t0  times  as  large  as  the  pulmonary  dose. 
The  author  believes  that  his  results  may  be  applied  to  other  animals  and  to 
man,  and  that  the  danger  of  alimentarj'  infection  is  very  slight. 

Atypical  cases  of  tuberculosis,  F.  Henschel  {Ztschr.  Flvisch  u.  MUchliyy.. 
17  (1007),  Ao  11,  pp.  377-383). — It  is  held  that  the  occurrence  of  cases  of  tuber- 
culosis with  an  atypical  course  does  not  render  it  necessary  to  examine  the  inter- 
muscular lymphatic  glands  in  all  cases  of  tuberculosis.  The  author  admits  that 
occasionally  the  meat  inspector  passes  carcasses  of  beef  and  pork  which  never- 
theless show  tuberculous  intermuscular  glands. 

Skin  reaction  to  tuberculin,  F.  Arloing  (Compt.  Rend,  fe'oc.  Biol.  [Paris], 
63  {1007),  Ao.  27,  pp.  2)7,  2JiS). — Previous  experiments  by  the  author  gave  un- 
satisfactory results  with  this  method.  In  another  test  dogs  and  go^its  failed  to 
give  good  skin  reactions,  but  reacted  in  the  usual  manner  to  subcutaneous  injec- 
tions of  tuberculin. 

Application  of  von  Behring's  method  of  immunizing  cattle  against  tuber- 
culosis, Ci.  A.  Billings  {'Sew  Jersey  titas.  Rpt.  190G,  pp.  35i)-3()7). — A  brief 
review  is  given  of  some  of  the  results  obtained  from  the  application  of  von 
Behring's  vaccination  method  on  the  control  of  bovine  tuberculosis.  This 
method  was  applied  to  7  calves  and  2  adult  cattle,  all  of  which  were  vaccinated 
on  February  24  and  again  on  May  28.  The  records  thus  far  kept  of  the  behavior 
of  these  animals  indicate  a  slight  temperature  disturbance  in  two  of  them, 
due  probably  to  the  presence  of  an  incipient  tuberculosis. 

Combating  bovine  tuberculosis  with  bo vo vaccine  and  tauruman  (Arch. 
Deut.  Laitdic.  Jx'aths.,  31  {1907),  pp.  12 1-1. ',9). —The  results  obtained  in  Mecklen- 
burg-Strelitz  and  also  in  Argentina  from  the  use  of  bovovaccine  and  tauruman 
have  been  variable.  In  one  instance  8  out  of  J)  cattle  vaccinated  according  to 
the  method  of  von  Behring  proved  later  to  be  tuberculous  as  shown  by  the 
tuberculin  test.    The  method  needs  to  be  tested  more  extensively. 

Leucocytosis  in  cattle,  Utendcjrfer  {Arcli.  Wiss.  u.  Prakt.  Ticrhcilk.,  33 
{1907),  Xo.  .'i-5,  pp.  329-371). — The  number  of  leucocytes  in  the  blood  of  cattle 
varies  with  age,  being  greatest  in  young  cattle.  Sex  and  castration  have  no 
influence  upon  the  number.  As  a  rule  there  are  more  eosinophilous  cells  in 
cattle  than  in  man.  There  is  no  leucocytosis  during  digestion  or  pregnancy. 
The  udder  produces  specific  nutrient  substances  which  have  an  influence  upon 
the  formation  of  eosinophilous  cells. 


684  ■  EXPEEIMENT   STATION   RECORD. 

A  leucocytosis  appears  during  the  progress  of  tuberculosis,  but  just  before 
deatla  from  this  disease  tlie  number  of  leucocytes  falls  below  normal  as  a  result 
of  the  action  of  toxins  in  the  blood.  The  relative  importance  of  different  kinds 
of  leucocytes  is  not  changed  during  tuberculosis.  Tuberculin  also  causes 
leucocytosis  even  in  healthy  cattle,  with  an  increase  in  the  number  of  eosin- 
ophilous  cells.  Leucocytosis  in  tuberculosis  or  after  tuberculin  injection  is 
I;elieved  to  be  due  to  the  elevation  of  body  temi^erature.  The  animal  is  con- 
siderably protected  by  the  increase  in  the  number  of  leucocytes. 

Johne's  disease  in  cattle,  J.  T.  ANgwin  {Vet.  Rcc,  20  (1907),  No.  093,  pp. 
30-3S). — Johne's  disease  seems  to  be  on  the  increase  in  England.  The  symp- 
toms are  those  of  diarrhea,  which  persists  sometimes  for  IS  months,  especially 
if  the  cows  are  on  pasture.  The  best  remedies  are  sedatives  mixed  with 
wheat  flour.  The  disease  is  often  mistaken  for  tuberculosis,  but  the  tuber- 
culin test  will  give  a  differential  diagnosis.  Tannic  acid,  subnitrate  of  bismuth, 
and  liquor  arsenicalis  give  good  results  in  Johne's  disease  but  not  in  tuber- 
culosis. The  lesions  of  the  disease  are  very  slight,  perhaps  the  most  conspic- 
uous being  a  thickening  of  the  intestinal  walls.  The  lymphatic  glands  appear 
iiormal  to  the  naked  eye  but  may  be  enlarged.  There  is  no  intestinal  ulcera 
tion.    Infection  seems  to  come  with  the  food. 

Mammary  hematomata  and  mam.m.itis,  P.  Braxjn  {WchnscJn:  TicrhcUl-.  u. 
Viehzucht,  51  (1901),  No.  30,  pp.  581-58Ji). — The  symptoms  qf  mammitis  are  de- 
scribed with  particular  reference  to  a  case  which  I'esulted  from  a  bruise  upon 
the  udder.  An  extensive  blood  clot  and  hematoma  were  formed.  The  milk  from 
the  affected  quarter  of  the  udder  was  at  first  dark  brown  and  later  dirty  white. 
At  the  beginning  of  the  inHaumiatory  condition  the  fat  content  of  the  milk  rose 
to  7  per  cent  but  later  fell  to  the  normal.  Antiseptic  salves  and  the  internal  use 
of  potassium  iodid  brought  about  a  recovery. 

Coma  and  paralysis  in  cattle  not  always  milk  fever,  (i.  E.  Gibson  (  Vet.  Rec, 
20  {1901),  No.  995,  pp.  7'/,  15). — Clinical  notes  are  given  on  a  disease  which 
affected  6  heifers  and  1  steer.  The  steer  and  one  of  the  heifers  died  while  the 
others  recovered.  The  heifers  had  never  been  bred,  but  the  udders  showed  much 
inflammation  and  contained  considerable  milk.  The  symptoms  resembled  those 
of  milk  fever. 

Unsuccessful  coenurus  operation,  Duetscii  {Wclinsclir.  Tiertieilk.  ii.  VieJi- 
::ucht,  51  {1901),  No.  28,  pp.  5-'i3-5.'t5). — In  one  instance  of  gid  in  a  steer  the  blad- 
der worm  could  not  be  located  by  percussion  of  the  skull.  The  skull  was  tre- 
panned and  one  bladder  found,  but  all  parts  of  the  worm  could  not  be  extracted. 
It  became  necessary  to  slaughter  the  steer  on  the  next  day  when  it  was  found 
that  there  was  a  second  bladder  worm  on  the  other  side  of  the  brain. 

Cattle  dipping'  in  arsenite  of  soda  (Natal  Agr.  Jour,  and  Min.  Rcc,  10  (1901), 
No.  G,  pp.  629,  630). — It  is  reported  that  the  systematic  dipping  of  cattle  at  the 
rate  of  5  lbs.  per  100  gals,  of  water  practically  freed  a  badly  infested  farm  from 
Auihlyoiiwia  hchnvufii  and  RhipiccphaUis  decoloratus. 

Dehorning  cattle,  C.  L.  Willoughby  (Georgia  /S7a.  Cir.  63,  pp.  12,  figs.  3). — 
A  general  account  is  given  of  the  benefits  which  accrue  from  the  hornless  condi- 
tion of  cattle,  particularly  dairy  cows,  and  the  results  obtained  by  various  inves- 
tigators in  dehorning  cattle  and  in  determining  the  loss  in  weight  and  milk  flow 
from  the  operation  are  summarized. 

The  methods  commonly  used  in  dehorning  cattle  are  carefully  described. 
These  include  the  use  of  caustic  potash  on  the  horn  buttons  of  calves  and  the 
removal  of  the  horns  of  adult  cattle  by  means  of  dehorning  clippers  or  the  saw. 
It  is  wise  to  select  as  the  time  for  dehorning  adult  cattle  a  season  when  the  tem- 
perature may  not  be  at  extremes.  Bad  results  from  dehorning  may  be  largely 
prevented  by  the  use  of  suitable  antiseptic  solutions  applied  to  the  wounds.     The 
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author  alw>  fontsiders  in  this  couuectiou  the  prevalent  superstitions  regarding 
hollow  horn  and  hollow  tail. 

Interrelation  of  creameries  and  animal  plagues,  Matthiesen  {Dent. 
Ticriirztl.  WclniNclu:,  15  {I HOI).  No.  SI,  pp.  -'iS3-.'i36). — It  is  recommended  that 
creameries  be  not  allowed  to  accept  milk  from  dairies  in  which  any  infectious 
disease  prevails.  All  skim  milk  should  be  pasteurized  before  delivery  to  patrons, 
and  care  must  be  exercised  to  make  the  pasteurization  effective.  All  milk  uten- 
sils must  be  scrupulously  cleaned. 

Polyvalent  serum  in  vaccination  against  calf  dysentery  and  swine  plagug, 
VoNNAHME  {Berlin.  Tirrarzil.  Wchn^chr..  1907,  So.  30,  p.  .567). — The  authm-s 
vaccinated  120  calves  with  polyvalent  serum  with  complete  success  in  every  case. 
Previously  about  00  per  cent  of  the  calves  in  the  same  neighborhood  had  become 
affected. 

Polyvalent  serum  gave  equally  good  results  in  protecting  pigs  against  swine 
jilague.  The  method  used  was  that  of  Ostertag  and  Wassermaun.  The  cost  of 
the  i»rotectiou  thus  afforded  was  very  slight. 

The  regulation  of  vaccines,  F.  Kern  (Berlin.  Tierdrzth  WcJmschr.,  1907,  No. 
.iS,  pp.  5.'i2,  5-'i3). — Cai'eful  distinction  should  be  made  between  vaccines  which 
do  or  do  not  contain  living  virus.  The  use  of  vaccines  should  be  under  gov- 
ernment supervision  and  should  be  in  the  hands  of  specially  designated  veteri- 
narians. Other  persons  should  not  be  allowed  to  use  vaccines,  and  veter- 
inarians should  be  required  to  follow  scrupulously  the  approved  directions  for 
their  use. 

Hemotoxins  of  the  anthrax  bacillus  and  related  bacteria,  H.  Heyrovsky 
and  K.  Landsteiner  (Centbl.  Bakt.  [ete.],  1.  Abt.,  Orig.,  4i  ii907).  No.  2,  pp. 
150-160). — No  success  has  hitherto  attended  attempts  to  isolate  a  toxin  from 
the  anthrax  bacillus.  The  authors  had  no  success  from  the  use  of  ordinary 
media,  but  a  hemotoxin  was  obtained  when  in  the  place  of  bouillon  a  medium 
was  used  containing  0.5  per  cent  salt  and  1  per  cent  nutrose  in  meat  extract. 
It  was  found  that  the  hemotoxin  obtained  in  this  medium  was  largely  neu- 
tralized by  the  peptone  in  ordinary  bouillon.  In  the  preparation  of  the  anthrax 
lysin  the  best  results  were  obtained  on  a  bouillon  containing  0.5  per  cent  salt 
and  0.12  to  0.25  per  cent  chapoteaut  peittone.  The  lysin  showed  a  strong  hemo- 
lytic effect  on  the  blood  of  rabbits  and  man  but  was  less  active  toward  the 
blood  of  guinea  pigs,  mice,  and  cattle.  The  anthrax  lysin  is  thermolabile  and 
very  susceptible  to  the  action  of  cholesterin. 

lu  a  similar  manner  hemotoxins  were  obtained  from  B.  xubtilis.  B.  nnjcoidcv, 
and  B.  mepaflieriiim. 

Bacillus  pyogenes  and  the  tissue  changes  caused  by  it,  H.  Holth  (Ztsclir. 
Infeetionslrrnih:  u.  Hyg.  Haustiere,  3  (1907),  No.  1-2,  pp.  155-217).— A  detailed 
account  is  given  of  the  morphology,  biology,  and  resisting  powers  of  B.  pyogenes. 
This  bacillus  is  most  frequently  associated  with  streptococci,  staphylococci,  ne- 
crosis bacillus  and  coli  bacillus.  Rats  and  pigeons  are  immune,  but  rabbits 
are  very  suscei)tible  to  it.  In  cattle  a  phlegmonous  tumor  is  i)roduced.  The 
bacillus  is  also  pathogenic  for  sheep,  goats  and  i)igs,  and  in  the  pure  pyemic  form 
of  infection  in  pigs  nearly  all  the  organs  may  be  affected.  B.  pyogenes  is  fre- 
quently found  in  broncho-pneumonia  and  metritis  of  cattle.  It  is  never  the 
primary  cause  of  mammitis  but  is  often  associated  with  other  micro-organisms 
in  cases  of  this  disease. 

A  comparative  study  of  Bacillus  pyogenes  bovis  and  B.  pyogenes  suis, 
K.  Berger  (Zt.Hehr.  Infvrtiouskrank.  u.  Hyg.  IJuusticrc,  3  (1907),  No.  1-2,  pp. 
101-15.'i,  figM.  .'i). — As  the  result  of  an  extensive  bacteriological  study  the  author 
comes  to  the  couclusiou  that  Poels'  polyarthritis  bacillus,  the  B.  pyogenes  suis 
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•  if  Grips  aud  B.  pyogenes  hovis  are  ideutical.  To  simplify  the  nomenclature 
it  is  recommended  that  the  name  Bacillus  pyogenes  be  used.  B.  pyogenes  and 
the  bacillus  of  abortion  seem  not  to  be  closely  related.  In  many  animals  B. 
pyogenes  forms  pus,  but  not  in  dogs.  It  is  possible  to  immunize  small  labora- 
tory animals,  dogs  and  calves,  against  B.  pyogenes  and  to  obtain  from  them 
an  immune  serum,  which  contains  agglutinins  and  bactericidal  substances. 

Local  phenomena  in  passive  immunity  toward  swine  erysipelas,  A. 
Jabotzky  iCenthl.  Baki.  [elc.],  1.  Aht.,  Orig.,  p,  {1007),  Xo.  U  pp.  TT-SO,  figs. 
7). — It  is  an  exceedingly  difficult  matter  to  determine  whether  there  is  present 
in  the  blood  and  lymph  of  animals  a  soluble  cytase.  The  experiments  reported 
by  the  author  showed  the  great  importance  of  the  phagocytes  in  destroying  the 
bacilli  of  swine  erysipelas.  Even  if  there  be  a  free  solution  of  complement  in 
the  body  fluids,  it  takes  little  part  in  destroying  the  bacilli,  since  their  destruc- 
tion is  brought  about  in  the  interior  of  the  phagocytes. 

The  source  of  Bacillus  suipestifer,  K.  Grauert  (Ztsetir.  Infcctionskrank.  ii. 
Ihjg.  Hdusticre,  .3  (WOl).  Ao.  1-2.  pp.  21S-22-j). — In  7  out  of  23  pigs  in  perfect 
health  and  showing  no  evidence  of  hog  cholera  the  author  found  bacteria 
which  could  not  be  distinguished  from  Bacillus  suipestifer  morphologically, 
biologically,  or  culturally.  It  appears,  therefore,  that  this  organism  may^ome- 
times  occur  in  a  nonvirulent  form. 

The  resisting  power  of  Bacillus  suisepticus  and  B.  suipestifer,  D.  Erdus 
aud  E.  KoPPAXYi  {Ztscltr.  Infectionskrank.  u.  Hyg.  Haustiere.  3  (i.W7).  Xo. 
1-2,  pp.  226-234>. — Bacillus  suipestifer  shows  a  much  greater  resisting  power 
to  ordinary  disinfectants  than  B.  suisepticus.  The  author  presents  in  a  tabular 
form  the  ccmiparative  resistance  of  these  two  bacteria  to  alcohol,  peroxid  of 
hydrogen,  chloroform,  formaldehyde,  boric  and  other  acids,  lime,  etc.  Both 
organisms  are  quite  susceptible  to  the  action  of  copi>er  sulphate,  lime,  and 
creolin. 

The  etiology  of  hog  cholera  and  swine  plague,  F.  Hutyba  (Ztschr.  Jnfec- 
ti>,ihskntnk.  u.  Hyg.  l/niistirre,  3  [lUOl).  Ao.  1-2,  pp.  2.3.'j-2.'f3). — The  author 
holds  the  view  that  both  the  intestinal  and  i)ectoral  forms  of  hog  cholera  are 
due  to  a  filterable  virus  but  that  pure  swine  plague  is  caused  by  BaeiUus  sui- 
Kepticus. 

Vaccination  against  swine  plague,  Beciier  {Berlin.  Tierdrztl.  Wclinschr.. 
I'.xn.  Ao.  2',),  pp.  551,  552). — The  use  of  suptol  gave  good  results  in  curing 
all  cases  of  swine  plague  except  those  in  which  an  extensive  degeneration  had 
already  taken  place  in  the  lungs  aud  liver.  The  protective  ix)wer  of  this 
vaccine  also  proved  to  i)e  relatively  high. 

Hygienic  defects  of  pigpens,  K.  Eveks  {Ztsrhr.  liifi ctionsknink.  u.  Hyg. 
//itustiere.  3  {IHOD.  Ao.  1-2.  pp.  30-6S.  figs.  ]:>). — Details  are  given  for  the 
SJinitary  construction  of  farm  buildings,  particularly  pigpens.  The  lack  of 
protection  against  cold  and  dampness  is  considered  the  chief  defect  of  such 
structures.  The  results  obtained  from  vaccination  exi)eriments  to  prevent  hog 
cholera  and  swine  plague  were  unsatisfactory  where  the  pens  were  cold  and 
damp. 

Annual  report  on  the  cases  treated  in  the  clinics  of  the  royal  military 
farrier  during  1906,  E.  Krcger  [Ztsehr.  Veterinark.,  lU  {1907).  Ao.  fi-9  pp. 
3-'i5-350.) — During  the  year  under  rei)ort  255  horses  were  treated  for  diseases 
of  the  eye,  alimentary  tract,  skin.  legs,  and  feet.  These  diseases  included 
chiefly  wounds  of  the  eye,  keratitis,  flesh  wounds,  fistula,  abscesses,  herpes, 
corns,  toe  cracks,  quittor,  etc.  Brief  notes  are  given  on  the  treatment  adopted 
and  the  results  obtained. 

Infectious  anemia  in  horses.  II.  OsTERTAf;  (Ztschr.  Infectionskrank.  u.  Hyg. 
Haustiere.  3  {1901),  So.  1-2.  pp.  1-29). — The  geographical  distribution  of  in- 
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fectious  anemia  of  horses  iu  Germauy   is  outlined  together  with  notes  on  a 
'number  of  cases  observed  by  the  author.     A  considerable  amount  of  virus  is 
necessary  to  produce  infection.     An  occasional  wisp  of  contaminated  hay  or 
forage  may  be  eaten  with  impunity. 

In  controlling  the  disease  it  is  necessary  to  have  regard  for  the  quality  of 
the  water  and  feed.  Horses  brought  in  from  outside  sources  should  be  care- 
fully inspected  and  diseased  animals  must  be  isolated.  The  symptoms  are 
weakness,  inanition,  paleness  of  the  mucous  membranes,  diminution  of  the  red 
blood  corpuscles,  fever,  and  eilema  of  the  skin.  The  excretions  of  diseased 
animals  are  virulent.     Infection  takes  place  through  the  alimentary  tract. 

Does  blackleg  occur  in  horses?  R.  Ostektag  {Ztschr.  Infcctionskraiik.  u. 
Hyg.  Hausticre,  3  (l!^i07),  Xo.  1-2,  pp.  9.5-100). — Supposed  cases  of  blackleg 
in  horses  were  examined  with  the  result  that  no  blackleg  bacilli  but  rather 
pseudo-blackleg  bacilli  were  found.  No  evidence  was  obtained  to  support  the 
supposition  that  blackleg  may  affect  horses. 

Equine  malaria.  P.  Peebucci  (Clin.  Tet.  [Milan].  Scz.  Sci..  30  {1901),  Xo.  -}. 
pp.  1.59-1S.5.  pis.  2\. — This  disease  is  widely  distributed  about  Rome  and  occurs 
under  various  forms.  Petechife  appear  on  the  conjunctiva  and  on  the  pituitary 
and  oral  mucous  membranes.  Vesicles  appear  on  the  lips  soon  after  the  begin- 
ning of  the  disease.  Equine  malaria  may  be  transmitted  directly  by  injections 
of  the  blood  of  affected  horses.  The  period  of  incubation  is  usually  5  or  6  days. 
Ordinarih'  fever  precedes  by  2  or  3  days  the  api>earance  of  hemoglobinuria. 

Skin  and  eye  reaction  to  mallein,  A.  Putzeys  and  T.  Stiexxon  {Compt. 
Rrnih  .Soc.  Biol.  [Paiis],  63  (1907),  Xo.  27,  pp.  2^-5,  246). — ^A  serious  outbreak 
(if  glanders  in  army  horses  gave  an  occasion  for  testing  the  skin  and  eye  re- 
action to  mallein.  Mallein  was  instilled  into  the  eye  or  rubbetl  into  skin 
abrasions.  Of  6  horses  which  received  mallein  in  the  eye  only  3  showeil  a  slight 
redness  of  the  conjunctiva.  Almost  no  reaction  was  obtained  iu  scarifications  of 
the  skin.  These  methods,  therefore,  appear  to  iiossess  little  or  no  diagnostic 
value. 

Purulent  and  gaseous  material  in  the  guttural  pouches  of  horses.  !>. 
Berxardixi  (Clin.  Vet.  [Mihiii].  :S'::.  Prat..  30  (1907).  Xo.  2S.  pp.  .JJ.i-.J.;8.  pg><. 
2). — This  trouble  is  not  common  in  horses.  The  author  describes  the  anatomy 
of  the  guttural  ixiuches  and  gives  details  of  one  case  in  which  they  be<_-ame  enor- 
ously  enlarged  as  a  result  of  infection  with  bacteria  which  prcKluce  pus  and  gas. 
Curative  serum  for  tetanus,  Heueb  (Ztschr.  Ycteriiiark.,  19  (1907),  Xo. 
S-9.  pp.  3o9-.k!6). — From  the  literature  of  the  subjec-t  statistics  are  given  on 
the  results  obtained  from  the  use  of  tetanus  antitoxin  in  several  thousand  cases 
in  horses.  In  general  this  treatment  has  proved  to  be  of  little  value,  since  the 
symptoms  of  the  disease  can  not  be  recognized  soon  enough.  Protec-tive  vacci- 
natiiai  is  rei-ommendeil  in  all  cases  of  siu'gical  or  accidental  wounds  in  regions 
where  tetanus  prevails.  Antitoxin  for  curative  jnirposes,  however,  has  been 
fojuul  too  exi>ensive  and  too  uncertain  in  results. 

Vaccinating  mules  against  horse  sickness,  Rickmaxx  (ArcJi.  Wixs.  »/.  Prakt. 
Ticrlicilk.,  33  (1907).  Xo.  -}-o,  pp.  372-^20). — Mules  in  South  Africa  ai-e  as  sus- 
ceptible as  horses  to  this  disease.  Several  mules  were  immunizetl  Viy  gradually 
increasing  doses  of  virulent  blc^d.  Serum  fi'om  these  immune  mules  gsive  ex- 
cellent results  in  protecting  susceptible  mules  against  the  disease.  It  is  recom- 
mended that  mules  be  vaccinated  at  a  season  when  horse  sickness  does  not  nat- 
urally prevail.  It  is  jiossible  that  the  passive  immunity  produced  by  serum  will 
not  prove  s;ttisfactory.  in  which  case  resort  must  be  had  to  a  methtxl  of  active 
immunity.    Probablv  the  same  method  will  be  successful  with  horses. 
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An  outbreak  of  epizootic  gastro-enteritis  in  dogs,  II.  Sumner  (Vet.  Rec, 
20  (1907),  No.  99.'i,  pp.  55-58). — The  disease  is  less  common  than  distempei-.  It 
affects  all  ages  and  breeds  of  dogs.  The  pathogenic  organism  belongs  to  the 
pasteurella  group.  The  mortality  varies  from  15  to  75  per  cent  and  the  course 
of  the  disease  from  1  to  28  days.  The  symptoms  include  intestinal  pain,  con- 
traction of  the  abdominal  muscles,  violent  vomiting,  and  bloody  diarrhea.  The 
mucous  lining  of  the  stomach  shows  an  intense  inflammation,  and  in  some  cases 
the  brain  membranes  are  hyperemic.  Treatment  is  of  no  avail  in  acute  cases. 
In  the  chronic  form  ice  packs  about  the  head  and  the  administration  of  arsenical 
liquor  and  bromid  of  potash  gave  good  results. 

Sublymphatic  leukemia  in  dogs,  A.  Jaeger  (Berlin.  TierdrzU.  WclDisclir., 
1907,  No.  30,  pp.  563-566). — In  cases  of  this  disease  the  cervical  glands  become 
enlarged,  but  no  other  external  symptoms  are  to  be  observed.  The  ratio  of 
white  to  red  blood  corpuscles  is  1 :  300,  On  post-mortem  examination  all  the 
lymphatic  glands  are  found  to  be  enlarged.  The  spleen  and  liver  are  but 
slightly  changed  in  size,  and  the  bone  marrow  is  unusually  soft  and  contains  an 
enormous  number  of  lymph  cells.  The  author  draws  a  distinction  between 
granular  and  lymphatic  leukemia. 

Rabies  studies,  C.  Fermi,  G.  Tizzoni,  and  A.  Bongiovanni  (Centhl.  Bakt. 
\ctc.],  1.  Aht.,  Grig..  J,Jf  (1907),  No.  1,  pp.  23-32).— Filtration  of  rabies  virus 
through  a  Swedish  filter  of  1  to  4  layers  prolonged  the  jieriod  of  incubation  in 
animals  inoculated  with  the  filti'ate,  and  one  rabbit  did  not  become  infected  at 
all.  Bacillus  pyocyaneus,  B.  prodigiosus,  spores  of  fungi,  and  amoeba  are  also 
able  to  pass  through  several  layers  of  the  filtei. 

Experiments  with  43  laboratory  animals  showed  that  the  cerebro-spinal  fluid 
of  animals  dead  of  rabies  is  not  virulent  when  it  is  obtained  entirely  free  from 
nerve  tissue.  Neither  the  saliva  nor  salivary  glantls  were  found  to  be  virulent 
in  any  case. 

In  order  to  decompose  rabies  virus  with  salts  of  radium  it  is  necessary  to 
use  aluminum  tubes  rather  than  glass. 

The  virulence  of  the  saliva  and  salivary  glands  of  rabid  animals,  C.  Fermi 
(Arch.  Farmacol.  Sper.  c  8ci.  Aff.,  6  (1907),  No.  6,  pp.  327-331).— The  saliva 
of  dogs,  rabbits,  rats,  etc.,  dead  of  rabies  did  not  always  prove  to  be  virulent. 
The  author  did  not  succeed  in  transmitting  rabies  to  mice  by  the  bites  of  rabid 
rats  or  dogs.  Mice  also  proved  to  be  unsuscei)tible  to  the  saliva  of  rabid  dogs. 

Histological  changes  in  pseudo-membranous  enteritis  in  cats,  E.  Schmul 
(Arch.  Wiss.  u.  Pnih-f.  Tierheilk.,  33  (1907),  No.  .',-5,  pp.  Ji'i5-'i60).—\\\  the 
course  of  this  disease  the  intestinal  follicles  become  conti'acted  and  infiltrated, 
and  finally  undergo  necrosis,  the  walls  of  the  intestines  become  thickened,  rigid, 
and  transparent,  and  hyperemia  is  observed  in  the  liver  and  kidneys. 

Polyneuritis  in  fowls,  J.  Marek  (Dcut.  Tierdrztl.  Wchnschr.,  15  (1907),  No. 
30,  pp.  Jil7-Ji21,  figs.  2). — A  nervous  disease  of  fowls  resembling  beri-beri'  is 
known  in  India.  The  author  describes  four  cases  of  polyneuritis  in  roosters 
in  Budapest.  The  chief  synii)toni  is  a  progressive  i)aralysis  of  the  legs.  The 
nerves  sui)plying  the  affected  parts  are  greatly  changed,  often  showing  an 
almost  complete  disappearance  of  the  nerve  fibers.  The  cause  of  the  disease  is 
unknown. 

In  ti'eating  polyneuritis  of  fowls  some  benefit  may  be  derived  from  massage 
of  affected  parts,  and  from  the  administration  of  sodium  salicylate  and  bone 
meal. 

Septicemia  of  fowls  caused  by  coli  bacillus,  L.  Claussen  (Ztschr.  Infections- 
krank.  u.  Hyg.  Hatistiere,  3  (1907),  No.  1-2,  pp.  69-91},  pi.  i).— Coli  bacilli 
in  the  intestines  of  healthy  fowls  possess  the  power  of  becoming  virulent  under 
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cortaiu  oiroumstancos  and  of  producing  a  septieeuua  in  chiclvons  and  other  fowl><. 
This  occurs  especially  as  a  result  of  shipment.  The  virulence  may  be  increased 
by  repeated  passage  through  canary  birds.  The  seirtieemia  is  thus  produced 
in  move  than  50  per  cent  of  cases.  The  period  of  incubation  is  about  12  hours. 
The.disease  may  be  transmitted  by  contact  and  by  feeding.  Chickens,  pigeons, 
ducks,  and  canary  birds  are  susceptible  to  artificial  inoculation,  and  to  a  lesser 
extent  white  mice,  guinea  pigs,  and  rabbits. 

Occasionally  this  disease  may  be  mistaken  for  fowl  cholera.  In  such  cases 
it  is  necessary  to  make  bacteriological  cultures  to  reach  a  differential  diagnosis. 

A  vegetable  extract  as  a  vaccine  for  fowl  cholera,  Rautmann  {Berlin. 
Tierarztl.  Wclmschr.,  1907,  No.  29,  pp.  552,  553). — A  proprietary  extract  made 
from  a  mixture  of  several  plants  and  recommended  as  a  vaccine  for  fowl 
cholera  was  tested  with  the  result  that  it  showed  neither  protective  nor  cura- 
tive value.  As  compared  with  serum  treatment  in  parallel  experiments  it 
proved  to  be  worthless. 

Notes  on  experiments  with,  blackhead  of  turkeys,  C.  Curtice  ( U.  8.  Dcpt. 
A(jr..  Bur.  Aiiiiii.  Indus.  Circ.  119.  pp.  1(1). — A  series  of  experiments  were  made  in 
cooperation  with  the  Rhode  Island  Station  with  Bronze.  White  Holland,  Narra- 
gansett,  and  wild  turkeys  for  the  purpose  of  determining  the  possibility  of  im- 
munity to  blackhead  and  the  conditions  under  which  infection  takes  place.  It 
was  shown  that  turkey  eggs  do  not  carry  the  protozoan  organism  of  the  dis- 
ease. Young  and  adult  turkeys  show  symptoms  of  blackhead  within  4  weeks 
after  exposure.  Poultry  yards  apiiear  to  be  quite  extensively  infected  with 
blackhead,  but  with  proper  precautions  turkeys  may  be  raised  to  the  small 
roaster  stage  with  little  or  no  loss. 

Dry  sandy  soils  appear  to  be  best  for  poultry  yards.  No  breed  of  turkeys  so 
far  as  tested  is  immune  to  blackhead,  but  older  birds  are  more  resistant  than 
the  young. 

Notes  on  parasitic  nematodes,  including  descriptions  of  new  genera  and 
species  and  observations  on  life  histories,  B.  H.  Ransom  ( U.  8.  Dcpt.  Agr., 
Bur.  Aniin.  Indus.  Circ.  ltd,  pi).  7>. — Biological  and  economic  notes  are  given 
on  Trichostrongylus,  Ostertagia,  Cooperia.  and  Nematodirus,  the  last  three  of 
which  are  described  as  new. 

8trongi/1oides  longus,  which  was  observed  as  a  common  parasite  of  sheep  at 
the  experiment  station  of  the  Bureau  of  Animal  Industry,  was  found  capable  of 
penetrating  through  the  skin  of  rabbits,  causing  an  infestation  of  the  alimentary 
tract.  Infestation  took  i)lace  as  readily-  through  the  skin  as  when  the  larvae 
were  fed  to  rabbits.  It  appears,  therefore,  that  this  parasite  is  transmissible 
from  sheep  to  rabbits  either  by  penetration  through  the  skin  or  as  a  result  of 
eating  contaminated  food.  It  was  shown  by  experiment  that  Trichostrongylus 
rctortwformis  may  be  transmitted  directly  from  rabbit  to  rabi)it  without  an 
intermediate  host. 

RURAL   ENGINEERING. 

Cement  pipe  for  small  irrigating  systems  and  other  purposes,  G.  E.  P. 
Smith  (Arizona  81a.  Bui.  55,  pp.  i07-7.s.},  figs.  6). — This  bulletin  calls  attention 
to  the  great  losses  of  water  from  open  ditches  in  the  sandy  soil  of  Arizona  and 
recommends  carrying  the  water  in  pipe  lines  to  prevent  these  losses.  It 
<lescril)es  the  making  of  cement  pipes  for  such  use,  giving  the  mixture  used,  the 
cost,  and  the  results  obtained.  The  cost  of  i)ipe  made  of  cement  and  sand  and 
of  cement,  lime,  and  sand  is  given  in  the  following  tal>le.  Since  the  pipe  was 
made  near  a  river  where  both  sand  and  water  were  available  no  charge  is  made 
for  either  of  these. 
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Cost  per  2-fnot  length  of  J.j-iiicli  i>iii<\ 


Cement- 
sand. 


Cement- 
lime-sand. 


Cement,  at  $i.50  per  bbl 

Cement,  hauling  7  miles 

Lime,  at  $13  per  ton,  delivered '.. 

Sand,  no  cl^arge 

Water,  no  charge 

Labor,  foreman,  $2  per  day;  2  laborers,  at  $1.25  per  day. 
Wash  of  neat  cement 


.568 
.035 


Cost  per  2-foot  length. 
Cost  per  linear  foot-— 
Cost  per  mile 


.112 
.080 


2, 032. J 


$0.37.') 
.023 
.058 


.568 

.284 

1,499.520 


On  the  basis  of  the  value  of  water  hi  Arizona  it  is  computed  that  the  carrying 
of  water  in  underground  pipes  rather  than  in  open  ditches  will  yield  a  large  re- 
turn on  the  cost  of  pipe. 

Sand-clay  and  burnt-clay  roads,  W.  L.  Spoon  ( U.  .S.  Dept.  Agr.,  Farmers' 
3ul.  311,  pp.  22,  figs.  5). — This  has  been  noted  from  another  source  (E.  S.  R., 
18,  p.  485). 

RURAL  ECONOMICS. 


The  unproductive  farm  {TJ.  »s'.  Dcpt.  Agr.,  Offiee  Sec.  Circ.  2.7.  pp.  8). — This 
is  an  address  by  the  Secretary  of  Agriculture  at  a  conA-ention  called  by  the 
Chamber  of  Commerce,  Syracuse,  X.  Y.,  in  October,  lUOT. 

A  more  economic  use  of  the  soil,  the  maintenance  of  pastures,  i-otation  of 
crops,  liberal  use  of  fertilizers,  the  culture  of  croi)s  adapted  to  jiarticular 
regions,  and  the  planting  of  naturally  poor  lands  with  trees  are  the  chief 
suggestions  made  to  impro\e  present  farm  condltictns. 

Is  New  York  agriculture  decadent?  ^y.  H.  Jordax  (  A .  )'.  Tribune  Farmer, 
6  (1907),  Xo.  313,  pp.  2,  3). — This  is  an  address  delivered  before  the  Syracuse 
Chamber  of  Commerce  in  October,  1007,  by  the  director  of  the  New  York  Agri- 
cultural Experiment  Station. 

The  author  calls  attention  to  the  diminished  number  of  farms  in  the  State,' 
the  decrease  in  value  of  farm  property,  the  falling  off  of  rural  population,  and 
the  decreasing  percentage  of  farms  worked  by  owners  according  to  the  census 
returns.  Nothwithstanding  these  facts  the  claim  is  made  that,  on  account  of 
changed  agricultural  conditions  during  the  past  half  century,  the  agricultural 
tendency  in  the  State  of  New  York  has  been  upward,  resulting  in  a  constantly 
increasing  production  of  wealth  in  dairy  products,  fruits,  vegetables,  flowers, 
and  plants. 

In  the  author's  opinion  the  probjems  relating  to  agriculture  in  New  York  are 
sociological  and  educational  rather  than  economic,  in  the  solving  of  which  the 
State  government  ought  to  i)lay  an  increasing  part  in  the  future.  '*  The  pi'ob- 
lem  is  socially  to  integrate  the  country  homes,"  and  road  improvement,  better 
rural  schoolhouses.  and  a  broader  rural  education  are  advocated  as  means  to 
this  end. 

Abandoned  farms,  G.  H.  Webb  (Ann.  Rpt.  Comr.  Indus.  Statis.  R.  I.,  20 
(1906),  pt.  3,  pp.  1-187). — In  an  account  of  Rhode  Island  industries  and  indus- 
trial opportunities,  descriptive  notes  are  given  of  the  size,  character,  location, 
and  assessed  valuation  of  abandoned  farms.  The  total  number  in  1006  located 
in  25  counties  is  .328. 

The  Italian  on  the  land:  a  study  in  immigration.  Emily  F.  Meade  (Bur. 
of  Labor  [U.  8.]  Bui.  10,  pp.  -'il3~')33). — This  paper  discusses  the  economic, 
social,   and  mural  condition  of  the  Italians  of  a   tyi)ical  rural   settlement  at 
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Ilaainionlon,  X.  J.,  "  in  order  io  show  wliat  the  soutlicni  Ualiau — the  lowest 
class  of  iinmisrant — can  do  to  advance  himself  in  the  mid^t  of  an  American 
farming  community." 

The  topics  discussetl  include  the  Italians  as  fruit  growers,  farmers,  and  in 
industry,  their  acquisition  of  property,  standard  of  living,  social  relations,  etc. 
From  this  study  the  author  believes  that  the  Italian  is  a  desirable  acipiisition 
to  this  country,  that  the  solution  of  the  problem  of  assimilating  such  innnigrants 
lies  in  establishing  them  in  country  districts  where  the  climate  and  products 
are  suited  to  their  constitutions,  and  that  the  South,  where  the  need  of  farm 
labor  is  greatly  felt,  offers  a  field  for  their  labor  as  a  substitute  for  northern 
Eui-opeans.  i 

The  results  of  investigations  on  the  profitableness  of  agriculture  (Bui. 
Mens.  Off.  Rcnsrig.  Agr.  ll'diis].  G  {1901),  Xcs.  8,  pp.  977-!l,S7 ;  9,  pp.  lU).]- 
1120). — Detailed  statistical  data  regarding  the  incomes  from  different  size 
farms  in  Switzerland  for  the  quinquennial  period  1901  to  lOOf)  are  repoi'ted  and 
discussed. 

The  average  annual  income  from  farms  averaging  1,3.S1  hectares  (about  S."") 
acres)  was  6,51>5  francs.  The  total  average  annual  income  from  662  exploita- 
tions was  4,303  francs,  expenditures  8,189  francs,  which  gave  a  total  average 
annual  increase  of  wealth  from  each  farm  of  1,114  francs  (about  $217). 

Studies  in  rural  economics  and  legislation,  R.  Worms  {Etudes  d'Eeonomic 
et  dr  Legislation,  RuniUs.  Paiis,  1906,  pp.  T7//+'^0//).— This  is  a  compilation 
of  the  author's  addresses,  reviews  of  books,  discussions,  etc..  relating  to  agri- 
cultural economy  and  legislation  delivered  before  learned  societies  from  1899 
to  IVX)').  The  papers  are  grouped  under  general  topics  dealing  with  rural  eco- 
nomics, agricultural  laborers,  proprietors,  and  organizations,  the  circulation  of 
agricultural  wealth,  and  agricultural  instruction  and  research. 

English  agriculture  and  the  new  act  ^Economist,  6J  {1901),  Xo.  SSJf.^,  pp. 
lUGl,  IGGS). — A  discussion  of  the  main  provisions  of  the  new  Small  Holdings 
and  Allotments  Act,  the  purpose  of  which  is  "  to  reestablish  the  small  culti- 
vator by  providing  him  with  a  few  acres  at  a  reasonable  rent  and  with  security 
of  tenure."  For  the  first  quarter  (.Januai-y,  1908)  of  the  operation  of  the  act 
ParliauKMit  has  appropriated  £100,000. 

Some  considerations  relating  to  the  position  of  the  small  holdings  in 
the  United  Kingdom,  W.  G.  S.  Adams  {Jour.  Roy.  Statis.  Soc,  10  {1907),  Xo.  3, 
pp.  'il l-.'i'i8). — This  paper  discusses:  (1)  The  statistical  evidence  as  to  the 
number  and  size  of  small  holdings  in  the  United  Kingdom;  (2)  certain  changes 
in  agricultural  economic  conditions  affecting  the  small-holding  problem,  such  as 
the  shi-iui<age  of  the  area  of  tillage,  the  increase  in  agricultural  imports,  and 
the  changes  of  agricultural  prices;  and  (3)  conditions  essential  to  the  economic 
develoi)nu'nt  of  a  small  farm  holding. 

An  api)endix  contains  a  statement  regarding  the  acreage  under  crops,  live 
stock,  implements,  receipts  and  exiienditures,  and  net  returns  of  a  20-acre  farm 
of  good  average  land  well  cultivated.  While  under  present  conditions  the 
holder  of  20  acres  of  average  land  appears  to  receive  an  annual  net  return  of 
from  £30  to  £70,  under  a' proper  system  of  management  which  the  api)endix 
illustrates  the  20-acre  farm  is  believed  to  be  capable  of  yielding  a  net  income 
of  about  fS.").  This  income,  with  house  and  garden  free,  makes  the  lot  of  the 
small  holder  vastly  superior  to  that  of  the  ordinary  industrial  worker. 

The  paper  is  followed  by  a  discussion. 

Credit  to  agricultural  cooperative  societies,  If.  Worms  {Bui.  *sv>c.  Xut.  Agr. 
1'ranee,  67  ( 1907),  Xo.  7,  pp.  G.J9-G1G). — The  author  discusses  the  law  of  Decem- 
ber 29,  l!'0<i.  authorizing  loans  to  agricultural  cooperative  societies. 
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Two  defects  in  the  law  are  noted  :  ( 1 )  That  it  jiermits  short-term  loans  only, 
and  (2)  that  no  provision  for  securing  a  loan  is  made  for  the  small  farmer  who 
is  isolated  and  not  a  member  of  a  cooperative  association. 

Agricultural  mutual  credit  banks  in  1906  {Bui.  Statis.  Leg.  Compar.,  31 
{1901),  Xo.  .S,  yi).  112-176). — At  the  close  of  1906  the  district  banks  numbered 
76,  a  gain  of  10  over  11)05,  and  had  advanced  from  the  government  funds 
22,985,381  francs,  an  increase  of  3,T17,5oO  francs.  Interest  varies  from  3  to  4 
per  cent,  with  a  tendency  toward  the  lower  rate.  The  local  banks  affiliated 
with  the  district  banks  numbered  1,638  with  76,188  borrowers,  gains  of  283  and 
14,314,  respectively.  Loans  outstanding  amounted  to  25,409.195  francs.  Tabu- 
lated data  are  presented  of  the  condition  of  the  local  credit  banks  in  each 
department  of  France  as  to  number,  borrowers,  invested  capital,  and  loans 
granted. 

Crop  Reporter  {U.  aS.  Dept.  Agr.,  Bur.  Statis.  Crop  Reporter,  10  {1908),  Xo. 
J,  pp.  1-8). — The  usual  statistical  data  on  the  condition,  acreage,  yields,  and 
i[)rices  of  agricultural  products  in  the  I'nited  States  and  foreign  countries  are 
summarized  and  discussed. 

Agricultural  statistics  of  Ireland,  with  detailed  report  for  the  year  1906, 
W.  G.  S.  Adams  {Dept.  Agr.  and  Tech.  Instr.  Ireland,  Agr.  Statis.  1906,  pp. 
XXXVIII+166).— This  repoi-t  presents  a  detailed  and  comparative  record  of 
the  acreage  and  yields  of  crops,  the  number  and  classes  of  breeding  stock,  land 
holdings,  and  forestry  operations,  the  number  and  estimated  production  of 
creameries,  malt  houses,  and  grain  and  scutch  mills,  and  the  rates  of  agricul- 
tural wages. 

Agricultural  statistics,  Ireland,  1906-7,  W.  G.  S.  Adams  {Dept.  Agr.  and 
Tech.  Instr.  Ireland,  Agr.  Statis.  1906-1,  pp.  11 '/.  dgnis.  11). — This  is  a  compila- 
tion of  the  prices  in  Ireland  of  live  stock  and  other  agricultural  produce  for  the 
year  ended  June  30,  1907,  in  comparison  with  similar  data  for  preceding  years. 

The  production  and  trade  in  cereals  of  various  countries  {Bol.  Leg.  e 
Statis.  Doff,  e  Com.,  24  {1907),  Apr.  1,  pt.  2,  pp.  225-210;  Apr.  16,  pt.  2,  pp.  211- 
312;  May  1,  pt.  2,  pp.  S13-SJi9). — These  numbers  contain  statistical  data  with 
discussion  of  the  production,  exportation,  and  importation  of  wheat,  rye,  barley, 
oats,  corn,  and  other  cereals  by  the  chief  commercial  nations  of  the  world  for 
the  year  1906,  in  comparison  with  similar  data  for  preceding  years. 

AGRICULTURAL    EDUCATION. 

The  common  schools  and  the  farm  youth,  Jj.  H.  Bailey  {Century,  H 
{1901),  Ao.  6,  pp.  960-961,  figs.  2,  dgnt.  1). — This  is  a  discussion  of  what  the 
farm  school  can  do  for  the  farm  youth  in  the  way  of  teaching  them  how  to  live. 
This,  the  writer  thinks,  will  come  about  largely  through  the  teaching  of  nature 
study  and  elementary  agriculture,  which  are  at  present  treated  more  or  less  as 
separate  subjects,  but  will  not  necessarily  be  so  treated  when  such  subjects  as 
geography,  arithmetic,  reading,  and  manual  training  are  so  "redirected"  as 
to  deal  first  and  primarily  with  the  concrete  things  entering  into  the  everyday 
experience  of  the  children. 

The  article  deals  with  the  status  of  the  nature  study  movement,  some  objects 
of  nature  study,  methods  of  nature  study,  results  to  be  expected  from  nature 
■  study  teaching,  and  the  apitlication  to  country  schools. 

The  teaching  o^  agriculture  in  rural  schools,  J.  Main  {III.  Agr..  11  {1901), 
-Vo.  9,  pp.  326-331)  .—This  is  a  plea  for  the  introduction  of  agriculture  into  ex- 
isting public  high  schools  in  preference  to  the  establishment  of  agricultural  high 
schools.  A  course  in  agriculture  to  extend  over  two  years  of  high-school  work 
is  outlined. 
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The  development  of  secondary  agricultural  schools,  F.  Staudacher  {Land 
u.  Forstw.  Untcrrichts  Ztg.,  20  {1906),  No.  3-4,  pp.  191-198).— A  discussion  of 
the  functious  of  the  school  farm  and  other  equipment  in  instruction  work  and 
of  the  relation  between  the  school-room  instruction  and  the  field  practicums, 
with  suggestions  concerning  the  part  that  should  be  taken  by  the  principal  of 
the  school,  the  teacher  of  agriculture,  and  the  farm  superintendent  i:i  this  in- 
struction. The  article  also  takes  up  matters  relating  to  other  subjects  in  the 
i-egular  curriculum  of  the  secondary  schools,  as  well  as  the  instruction  in  sup- 
plementary courses.  Attention  is  given  to  difficulties  arising  from  lack  of  uni- 
formity in  salaries,  period  of  employment  of  teachers,  and  "stipends"  to 
enable  teachers  to  go  on  trips  of  observation  to  other  schools  and  important 
agricultural  institutions  and  enterprises. 

Demonstrations  and  practicums  on  agricultural  secondary  school  farms, 
F.  ScHiNDLEU  {Land  u.  Forstw.  Untcrrichts  Ztg.,  20  (1906),  Ao.  3--'/,  pp.  190- 
20S). — Arguments  are  presented  in  favor  of  supplementing  theoretical  instruc- 
tion with  practicums  and  demonstrations.  The  qualifications  of  the  successful 
teacher  are  discussed,  and  suggestions  are  given  for  developing  practicums  and 
demonstrations  on  the  school  farm. 

The  development  of  meadow  culture  schools  in  Bohemia  {Land  ii.  Forstw. 
Unterrichts  Ztg.,  20  {1906),  Ao.  3~J,,  pp.  236-243).— The  article  deals  with  the 
origin  of  the  movement  for  instruction  in  meadow  culture,  tlie  opening  of  two 
schools  at  Eger  and  at  Hohenmauth  in  1906-7,  and  the  rules  and  regulations 
governing  them.  The  course  of  study  extends  over  two  years  with  two  se- 
mesters each  year.  This  course  is  given  in  detail,  and  the  importance  of  this 
cjass  of  schools  is  discussed. 

Begulations  for  dairy  apprentice  instruction  in  the  Rhine  Province 
{Landw.  Ztschr.  Rhciiiprorinz,  S  {1907),  No.  38,  pp.  536-538). — These  are  regu- 
lations recently  promulgated  by  the  Chamber  of  Agriculture  of  the  Rhine 
Province,  under  which  dairies  subscribing  to  the  regulations  will  be  allowed 
to  give  apprentice  work  in  dairying. 

Provisional  schedule  of  studies  for  forest  apprentice  schools  {ilin.  Bl.  K. 
Preuss.  Vertvalt.  Landic,  Domdncn  u.  Forstcn.  3  {1907),  No.  10,  Anz.  Beitagc, 
pp.  331-335). — Suggestions  in  detail  from  the  Prussian  Ministry  of  Agricul- 
ture, Domains,  and  Forests  for  courses  of  instruction  in  forest  apprentice 
schools. 

Certain  uses  of  the  school  garden,  Anne  Witiiington  {Trans.  Mass.  Hort. 
JSoc,  1907,  I,  pp.  79-87). — ^An  address  delivered  before  the  IVIassachusetts  Hor- 
ticultural Society,  February  16,  1907. 

The  school  garden  is  considered  in  its  educative  rather  than  its  economic  as- 
pects. It  is  considered  one  of  the  best  of  school  agencies  to  awaken  the  latent 
faculties  of.  the  child,  to  develop  such  habits  of  doing  and  habits  of  thinking 
that  any  vocation  to  which  the  gifts  of  the  pupil  justify  his  aspirations  may  be 
worthily  filled,  and  to  furnish  training  for  the  motor  faculties  and  knowledge 
of  useful  operations  which  were  formerly  acquired  in  the  home  but  which  now. 
"save  for  the  knowledge  country  children  acquire  on  the  farm  .  .  .  has  i)asse(l 
from  the  ken  of  school  children." 

Attention  is  called  to  the  modern  trend  in  education  as  indicated  by  the 
changed  attitude  on  the  part  of  the  older  educational  institutions  toward  the 
kind  of  scientific  knowledge  demanded  by  modern  industry,  notably  as  indicated 
by  the  I'staiilishnient  of  a  chair  of  agricultiu-al   science   in   Oxford  University. 

The  school  garden  serves  a  purpose  not  only  in  the  education  of  the  school 
children  but  also  in  the  bringing  about  of  improvements  of  economic  and  esthetic 
value  throughout  the  whole  community,  such,  for  example,  as  an  increase  in 
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the  number  of  liome  Aegetable  gardens  among  poor  working  people  and  the 
large  increase  in  the  use  of  flowers  and  vines  in  decorating  the  homes. 

Bural  domestic  science  courses  in  Moravia,  K.  Kolb  (Land  u.  Forstw.  Un- 
it rrichts  Ztg.,  20  (1906),  No.  S-Jf,  pp.  209-216). — A  description  of  agricultural 
domestic  science  schools  itinerant  in  nature  which  are  conducted  in  the  Ger- 
man and  the  Bohemian  sections  of  Moravia. 

For  the  German  section  there  is  one  itinerant  instructor  in  domestic  science 
who  holds  annually  two  couises  of  4  months  each,  which  embody  practical 
training  in  home  making  and  theoretical  instruction  in  domestic  science,  ac- 
counts, correspondence,  nursing,  etc.,  and  many  farm  operations,  such  as  the" 
feeding  and  care  of  live  stock,  dairying,  etc.  Each  course  accommodates  from 
12  to  15  pupils  who  have  graduated  from  the  public  schools.  The  localities  in 
which  the  schools  are  lield  are  required  to  furnish  a  building  properly  lighted 
and  heated,  and  the  necessary  live  stock  to  be  used  in  the  instruction. 

In  the  Bohemian  section  there  are  two  instructors  in  domestic  science,  each 
of  whom  holds  four  courses  of  10  weeks  each.  These  courses  are  usually  held 
in  connection  with  agricultural  winter  schools  under  the  direction  of  the  prin- 
cipal of  these  schools  or  occasionally  in  connection  with  public  schools.  The 
course  of  study  in  the  Bohemian  section  includes  more  of  theoretical  instruction 
and  goes  into  ethics  and  the  theory  of  educatioji.  The  writer  criticises  the 
schools  on  this  account,  and  thinks  that  they  would  be  more  serviceable 
if  conductetl  on  the  plan  of  the  schools  in  the  German  section,  except  that  he 
thinks  it  an  advantage  to  have  the  schools  conducted  under  tlie  direction  of  the 
principals  of  fixed  schools. 

Outlines  for  topical  study  on  domestic  science,  Margaret  Blair  (Boston 
Cooking-School  Mag.,  12  (1907),  Xo.  2,  pp.  XVIII,  JA).— This  is  the  first  of 
a  series  of  four  study  outlines.  It  relates  to  foods — their  selection,  preparation, 
use,  cost,  value,  and  adulteration. 

Study  outline  on  household  art,  Margaret  Blair  (Boston  Cooking-School 
Mag.,  12  (1907),  Xo.  3,  pp.  XVIII,  A' A). —This  outline  relates  to  the  home  dwell- 
ing— its  lobation  and  principal  rooms,  including  the  basement,,  kitchen,  dining 
room,  living  room,  hall,' bathroom,  bedrooms,  closets  and  clothes  presses,  and 
the  attic.    A  list  of  references  is  given. 

Syllabu':;  of  illustrated  lecture  on  farm  architecture  Elmina  T.  Wilson 
(f7.  S.  Dept.  Agr.,  Office  E.rpt.  Stas.,  Fanners'  Inst.  Lecture  8,  pp.  /.9).— This 
lecture  deals  with  different  styles  of  farm  houses,  including  a  discussion  of 
furnishings  for  the  more  important  rooms,  plumbing,  fireiilaces,  and  inclosed 
porch  and  back  doors;  the  relation  f)f  the  house  to  its  surroimdings;  other  struc- 
tures, such  as  the  dairy,  ice-house,  iioultry  houses,  barns,  hog  houses,  and  fences: 
and  the  remodeling  of  houses.  Forty-eight  lantern  slides  liave  been  i)repared  to 
illustrate  the  lecture,  and  a  list  of  references  to  architectural  literature  is  given. 

Syllabus  of  illustrated  lecture  on  tobacco  growing,  J.  N.  Harper  (U.  8. 
Dept.  Agr.,  Office  E.rpt.  Stas..  Farmers'  Inst.  Lecture  9,  pp.  /J).^-In  this 
lecture  brief  historical  references  are  followed  by  a  discussion  of  the  various 
stages  in  the  culture,  harvesting,  and  curing  of  tobacco,  and  of  the  injury  to 
tobacco  by  disea-ses  and  insects.  P''orty-six  lantern  slides  have  been  i>repared  to 
illustrate  the  lecture,  and  the  syllabus  contains  28  references  to  literature  on 
tobacco. 

MISCELLANEOUS. 

Annual  Report  of  Florida  Station,  1907  (Florida  Sta.  Rpt.  1907,  pp.  LA//+ 
VIII). — This  includes  the  organization  list  of  the  station,  a  financial  statement 
for  the  year  ended  June  30.  1007.  a  general  review  of  the  work  of  the  station 
during  the  year,  including  a  description  of  the  new  station  farm  and  buildings, 
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and  reports  of  the  animal  hulnstrialist,  eliemist,  entomologist,  assistant  plant 
patholotrist,  assistant  in  botany,  and  librarian,  a  list  of  periodicals  received  by 
tlie  station,  and  a  snbject  list  of  the  station  pnblications  to  date,  MncU  of  the 
experimental  work  noted  in  the  rei>orts  of  the  officers  is  absti'acted  elsewhere 
in  this  issue. 

Annual  Beport  of  New  Jersey  Stations,  1906  {.\cw  Jersey  Stas.  Ritt.  1006, 
IH).  XXI -{-670). — This  includes  the  organization  list  of  the  stations,  a  financial 
statement  of  the  State  station  for  the  fiscal  year  ended  October  31,  1906,  and  of 
the  college  station  for  the  fiscal  year  ended  June  30,  1006,  a  report  of  the 
director  reA'iewiug  the  different  lines  of  station  work,  and  departmental  reports 
abstracted  elsewhere.  A  report  on  the  inspection  of  feeding  stuffs  has  been 
peviously  noted  (E.  S.  R..  17,  p.  1101),  as  has  also  one  on  the  inspection  of 
I'aris  green  (E.  S.  K.,  is,  p.  458).  Brief  notes  are  also  given  of  meteorological 
data  for  the  year,  feeding  exi)eriments  with  milch  cows,  and  the  successful 
treatment  of  a  case  of  milk  fever. 

[Index  to  bulletins  and  reports  of  Hatch  Experiment  Station,  1888-1907  J 
{Massachusetts  iila.  Index  Xnmher,  1907,  i)i).  .'/S). — This  is  an  index  of  bulletins 
and  reports  issued  by  the  Hatch  Experiment  Station  of  the  Massachusetts 
Agricultural  College,  from  its  organization  to  its  change  of  name  to  Massachu- 
setts Agricultural  Experiment  Station  in  1007. 

[Index  to  Wyoniing'  Station  publications],  Craoe  R.  Herard  {Wyoming  Sta. 
Index  Bid.  D,  pp.  3S). — IJsts  of  the  itublications  of  the  station  since  its  organiza- 
tion, and  a  subject  index  to  Bulletins  54-75,  issued  from  July,  1002,  to  July, 
1007. 

Accessions  to  the  Department  Library,  July-September,  1907  ( U.  8.  Dept. 
Agr,,  Library  Bui.  65,  pp.  56). 

Science  at  work,  W.  Felthwaite  and  J.  8.  Remington  {London,  1907,  pp. 
<S'J,  pis.  11). — This  pamphlet  contains  brief  discussions  of  the  following  sub- 
jects: Science  and  the  land:  farmers,  landowners,  and  seed  merchants;  seed 
testing;  .manure  and  oil-cake  makers;  science  and  the  miller;  the  farmer  and 
the  weather;  agricultural  cooperation;  and  science  at  work.  A  brief  account 
of  the  Aynsome  Seed  Testing  Station  and  Laboratory  in  England  is  included. 

Recent  progress  in  agriculture,  A.  Bruttini  {Bol.  Quind.  Sac.  Agr.  Ital.,  12 
{1907),  No.  20,  pp.  876-90/  ). — Progress  in  agricultural  meteorology,  soil  investi- 
gations, fertilizer  exiieriments.  agricultural  mechanics,  irrigation  and  hybridiza- 
tion and  selection  of  plants  is  reviewed. 


NOTES. 


Hawaii  Station. — Chester  J.  Hunii,  a  recent  student  at  Cornell  Universit}^  lias 
been  appointed  assistant  in  horticulture,  and  took  up  his  work  March  1. 

Illinois  University  and  Station. — ^At  the  third  annual  convention  of  the  State 
Florists'  Assoclatiun  an  account  of  the  work  in  floriculture  recently  inaugu- 
rated at  the  station  was  presented  by  Director  Davenport,  together  with  a 
paper  on  Our  Experiment  Stations  and  What  We  Have  Done,  by  A.  C.  Beal, 
assistant  in   floriculture. 

Indiana  Station. — Seed  corn  and  soil  improvement  special  trains  have  been 
operated  this  spring  by  the  station  in  cooperation  with  railways  of  the  State. 

Iowa  College.— /oftrt  Agriculturist  states  that  a  plant  introduction  garden  has 
been  established  at  Ames  in  cooperation  with  this  Department,  and  that  J.  H. 
Allison,  of  the  University  of  Missouri,  has  been  appointetl  assistant  in  this  and 
orchard  work. 

Louisiana  University. — R.  S.  Cocks,  professor  of  botany  and  bacteriology,  has 
resigned  to  accept  a  new  position  at  Tulane  University,  and  has  been  succeeded 
by  H.  L.  Shantz,  of  the  Missouri  University  and  Station. 

Minnesota  Univei'sity. — A  summer  school  for  teachers,  school  principals,  and 
superintendents  is  to  he  held  June  8-27,  to  meet  the  demand  for  agricultural 
instruction  by  those  who  wish  to  teach  the  elements  of  agriculture  or  to  superin- 
tend the  teaching  of  it  in  the  public  schools. 

Nebraska  University  and  Station. — Hon.  C.  J.  Ernst,  iiresident  of  the  Board 
of  Regents,  has  resigned. 

A  western  branch  of  the  seed-testing  laboratory  of  this  Department  has  been 
established  at  the  station,  to  facilitate  quicker  returns. 

South  Dakota  Station. — Clifford  Willis,  first  assistant  in  soil  physics  in  the 
Illinois  Station,  has  been  appointed  chief  of  the  department  of  agronomy  in  the 
place  of  E.  C.  Chilcott,  who  came  to  this  Department  several  years  ago.  A  new 
substation  ha:>  been  established  in  the  northern  part  of  the  State. 

Virginia  College  and  Station. — The  legislature  has  passed  an  act  establishing 
a  State  Geological  Survey,  and  locating  the  work  at  the  University  of  Virginia. 
The  act  transfers  to  the  university  work  originally  organized  in  1004  and  suc- 
cessfully carried  on  for  several  years  at  the  Virginia  Polytechnic  Institute.  A 
commission  consisting  of  the  governor,  the  presidents  of  the  University  of  Vir- 
ginia and  the  Virginia  Polytechnic  Institute,  and  two  appointees  of  the  governor 
is  to  have  charge  of  the  work.  As  authorized,  the  powers  of  this  commission 
include  an  examination  of  the  geological  formations  i>f  the  State,  road-building 
materials,  streams,  water  powers,  water  supplies,  and  other  physical  features 
with  special  reference  to  their  utilization,  an  examination  and  classification  of 
soils,  and  a  study  of  their  adaptability  to  particular  crops,  the  preparation  of 
maps  and  special  reports  bearing  upon  the  geology  and  natural  resources  of  the 
State,  and  the  consideration  of  such  other  scientific  and  economic  questions  as  in 
the  judgment  of  the  commission  are  deemed  of  Aalue  to  the  people  of  the  State. 

Wisconsin  University. — New  four-year  courses  leading  to  the  degree  of  Bache- 
lor of  Science  are  being  offered  for  the  training  of  analytical,  industrial,  agricul- 
tural and  soil,  sanitary  and  food,  and  physiological  chemists.  The  course  for 
the  sanitary  and  food  chemist  will  include  work  in  the  bacteriology  and  biology 
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uf  watei-  sui>i»ly,  the  luici'osfoiiii-  (.'xaiuiiiiilioii  of  foods  and  drugs,  food  eliemistry. 
toxicology,  i)Liysiologifal  cLiouiistry,  v«\gotable  liistology,  and  water  and  gas 
analysis;  and  that  for  the  agricultural  and  swl  chemist  will  consist  of  work  in 
dairy  chemistry,  agricultural  chemistry,  soil  chemistry,  agricultural  bacteriol- 
ogy, physical  chemistry,  botany,  and  soil  bacteriology. 

Experiment  Stations  in  Portuguese  East  Africa. — The  Portuguese  Government 
has  authorized  the  establishment  of  a  series  of  experiment  stations  in  the  State 
of  East  Africa  or  Mozambique.  This  regiou  covers  nearly  300,000  square  miles 
on  the  east  coast  directly  opposite  Madagascar,  and  has  a  population  of  about 
0.000,000.  Although  under  the  jurisdiction  (,>f  Portugal  it  is  in  large  part  con- 
trolled by  British  syndicates.  Its  resources  are  believed  to  be  vei-y  great  but 
are  at  present  largely  undeveloped.  O.  W.  Barrett,  formerly  entomologist  and 
plant  pathologist  of  the  Porto  Rico  Station,  and  at  present  connected  with  the 
Seed  and  IMant  Introduction  of  this  Department,  has  accepted  a  two-year  ap- 
pointment to  organize  these  stations,  and  will  enter  upon  his  duties  at  once. 

Agricultural  work  in  Manchuria. — According  to  a  note  in  Science,  (?lium  Zen 
Chan,  a  graduate  of  the  College  of  Agriculture  of  the  University  of  California, 
has  been  made  director  of  the  agricultural  experiment  station  at  Mukden, 
Manchui'ia.  It  is  also  stated  that  a  school  of  forestry  is  to  be  established  at 
Mukden,  under  the  direction  of  a  Japanese  expert,  but  that  this  institution  has 
not  yet  been  opened  owing  to  lack  of  funds. 

Agricultural  Education  and  Research  in  Brazil. — A  National  Congress  of  Agri- 
culture, held  at  llama,  Brazil,  to  consider  means  for  the  improvement  of  agricul- 
tural conditions  in  that  coinitry,  has  recommended  the  establishment  of  a  sepa- 
rate department  of  agriculture  to  consist  of  sections  of  statistics  and  rural  econ- 
omy, animal  industry,  botany,  chemistry,  agricultural  meteorology,  microscopy 
and  bacteriology,  soils,  forestry,  pomology,  field  crops,  textile  fiber  crops,  ento- 
mology, horticulture,  ornithology  and  game,  public  roads  and  transportation, 
domestic  and  foreign  markets,  and  publications.  The  congress  also  recom- 
mended the  establishment  of  a  system  of  agricultural  colleges  and  experiment 
stations  similar  to  that  in  this  country,  the  reorganization  of  agricultural  fairs, 
the  establishment  of  agricultural  banks,  a  number  of  cooperative  enterprises, 
and  other  economic  measures. 

Agricultural  Instruction  Abroad. — The  Professional  School  of  Agriculture 
which  has  been  located  at  Chievres,  Belgium,  since  1903  has  been  transferred 
to  Ath.  It  offers  theoretical  and  practical  instruction  during  the  months  of 
December,  January,  and  February.  A  diploma  is  awarded  to  pupils  who  pass 
the  examination  at  the  end  of  the  course.  A  similar  school  was  opened  last 
year  at  Braine-le-Comte,  and  22  pupils  received  diplomas  at  the  close  of  the 
first  course. 

L' Industrie  Laiticre  of  December  1  gives  a  brief  history  of  traveling  dairy 
schools  in  France  and  Belgium,  a  description  of  the  Belgian  type  of  this  school, 
and  the  course  of  study  offered. 

The  National   School    of  Horticulture,   Versailles.    France,    received   50   new 
students  this  year,  the  largest  number  since  its  organization.     Owing  to  its  con-' 
stantly  increasing  attendance,  the  minister  of  agriculture  has  this  year  estab- 
lished a  course  in  rural  engineering  as  applied  to  horticulture,  and  a  course  in 
vegetable  pathology. 

A  new  agricultural  winter  school  was  opened  December  1  at  Gradlitz,  in 
Bohemia.  The  school  is  in  charge  of  Franz  Windirsch,  and  has  an  attendance 
of  21  pupils. 

The  Statistical  Register  of  the  'CoU>ny  of  the  Cape  of  Good  Hope  for  IJiOG 
states  that  for  the  year  ended  Jiuie  30,  1000,  $1,450  was  exi)ended  in  the  colony 
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for  instr'ictors  in  domestic  economy,  $62,274  for  private  farm  schools,  and 
$14,763  for  native  industrial  institutions.  There  were  645  private  farm  schools, 
as  against  520  in  1005.  461  in  10(»4,  and  44S  in  100.3. 

American  Nature-Study  Society. — This  society  was  organized  at  Chicago,  Jan- 
uary 2,  for  the  advancement  of  all  studies  of  nature  in  elementary  schools.  It 
has  taken  over  the  Xatiirc-Stitdy  Rcricir  as  the  official  organ  of  the  society  and 
purposes  sending  it  to  its  memhers  upon  payment  of  the  regular  annual  dues. 
The  Council  for  1008,  which  will  also  have  charge  of  the  Nature-Study  Rcvicic, 
consists  of  the  following  officers:  Presi-.lent.  !>.  H.  Kailey  ;  vice-presidents,  C.  F. 
Hodge,  F.  L.  Stevens,  Y.  L.  Kellogg.  W.  Lochhead.  F.  I..  Charles:  directors.  D.  J. 
Crosby.  C.  R.  Manu,  S.  Coulter,  H.  W.  Fairbanks.  M.  F.  (iuyer,  ().  W.  Caldwell, 
G.  H.  Trafton.  F.  L.  Clements,  Ituth  Marshall,  C.  K.  Downing:  and  secretary, 
:\I.  A.  Bigelow. 

Dry  Farming  Congress. — The  second  session  of  the  Trans-Mississippi  Dry 
Farmiug^Congress  was  held  at  Salt  Lake  City,  January  22-25,  with  nearly  600 
delegates  and  visitors  in  attendance.  An  interesting  program  was  presented, 
the  speakers  being  largely  the  State  and  National  investigators  from  the  Aarious 
dry  farming  districts.  It  was  ^oted  to  issue  a  report  of  the  proceedings  and 
other  bulletins,  and  to  publish  a  trcatisi*  on  dry  farming.  The  next  session  will 
be  held  at  Cheyenne,  Wy<i. 

Meteorological  Notes. — According  to  Sijmoii'x  Metcanilof/icdl  Moffazine,  the 
Australian  government  is  to  organize  a  meteorological  bureau  to  have  control 
of  the  weather  service  of  the  entire  connnonwealth.  The  bureau  is  to  be  under 
the  direction  of  H.  A.  Hunt,  with  headquarters  at  Melbourne. 

Science  notes  the  establishment  by  a  number  of  German  government  bureaus 
and  scientific  societies  of  a  series  of  meteorological  stations  in  Asia  Minor  and 
Mesopotamia.  It  is  exiteeted  that  these  stations  will  supply  data  as  to  the 
meteorological  conditions  of  the  high  plateau  and  mountain  land  of  the  Taurus 
system,  and  of  the  plateau  and  steppes  as  well  as  the  alluvial  region  of  tine 
Tigris  Euphrates. 

With  a  view  to  encouraging  the  teacliing  in  the  schools  of  facts  relating  to 
weather  and  climate,  the  Royal  ^leteorological  Society  announces  prizes  to  ele- 
mentary teachers  and  others  for  essays  in  the  form  of  original  nature  study 
lessons  on  th^se  topics. 

Forestry  Notes. — The  Bureau  of  Forestry  of  the  Philippine  Islands  has  been 
reorganized  into  divisions  of  forest  administration  and  forest  investigation. 
The  former,  in  charge  of  II.  D.  Everett,  will  liave  control  of  the  administrative 
features  of  the  (Jovernment  forests,  which  include  practically  all  the  timber 
lands  in  the  Archipelago.  The  division  of  forest  investigation,  under  the  direc- 
tion of  H.  X.  Whitford,  is  to  ascertain  the  forest  resources  of  the  Islands.  For 
the  determination  of  valuable  areas  a  detailed  system  of  mapping  has  been  in- 
augurated, and  plans  are  to  be  made  for  their  profitable  utilization.  Over  1,100 
species  of  trees  have  been  identified  in  the  Islands,  and  the  nmseum  now  in- 
cludes about  3,500  specimens,  representing  nearly  .350  species,  including  all  the 
principal   timber   trees. 

The  senior  class  in  forestry  at  the  Yale  Forest  School  is  fo  si)end  the  si)ring 
term  on  the  tract  of  a  large  lumber  company  in  Coosa  County,  Ala.  A  topo- 
graphic ma])  will  be  made  with  estimates  of  stands,  and  a  plan  will  be  developed 
for  the  profitable  management  of  the  tract.  Attention  will  also  be  given  to 
methods  of  logging,  sawmill  oi)erations.  grading  and  handling  lumber,  and 
office  management. 

There  has  been  added  to  the  curriculum  ()f  this  school  .i  course  of  lectures  on 
the  National  forests,  to  be  given  to  the  senior  class  during  the  winter  term  by 
W.  B.  Greely,  a  graduate  of  the  school.     Four  lectures  will  be  gi\  en  weekly  ou 
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the  policy  of  the  National  forest  adiuinistratiou,  the  organization  of  the  admin- 
istrative force,  the  construction  of  rangers'  headquarters,  roads,  trails,  bridges 
and  telephone  lines,  the  protection  of  National  foi-ests  from  fire,  the  sale  and 
cutting  of  National  timber,  including  a  discussion  of  the  forestry  methods 
which  have  been  found  applicable,  the  administration  of  grazing  lands  and  use 
of  stock  ranges  within  the  National  forests,  special  uses  of  National  forest  land 
for  home  building  and  commercial  enterprises,  tree  planting  on  the  National 
forests,  the  handling  of  claims  and  entries  under  the  public  land  laws,  and  the 
lu'eparation  of  National  forest  records  and  accounts.  These  lectures  will  be 
supplemented  by  two  hours  a  week  of  consultation  between  small  groups  of 
students  and  the  instructor,  by  which  the  student  will  be  given  first-hand  ac- 
quaintance with  typical  administrative  cases  and  methods. 

The  February  number  of  Forestry  and  Irrigation  gives  a  brief  account  of  the 
work  of  the  Summer  School  of  Forestry  at  Antioch  College,  Yellow  Springs, 
Ohio.     The  course  was  conducted  by  Prof.  J.  J.  Crumley  of  the  college. 

Hugo  A.  Winkenwerder,  who  has  been  in  charge  of  the  section  of  education 
in  the  Forest  Service,  has  accepted  a  position  with  Colorado  College  as  pro- 
fessor of  forestry,  vice  .J.  Fred  Baker. 

Measures  before  Congress. — A  bill  has  been  recently  introduced  authorizing  the 
Commissioner  of  Education,  upon  the  ai)proval  of  the  Secrej:ary  of  the  Interior, 
to  conduct  special  investigations  respecting  industrial  education,  rural  schools, 
agricultural  and  mechanical  colleges,  higher  education,  the  construction  and 
etiuipment  of  school  buildings,  the  hygiene  of  education,  the  welfare  of  children 
as  affecting  educational  efficiency,  educational  legislation,  the  records  and  ac- 
countiHg  of  educational  systems  and  institutions,  and  other  subjects  in  educa- 
tion, and  appropriating  $40,000  for  the  purpose.  Another  l)ill  seeks  to  extend 
the  franking  privilege,  under  certain  restrictions,  to  include  any  printed  letters, 
circulars,  documents,  pamphlets,  or  literature  relating  exclusively  to  agriculture 
which  may  be  issued  by  or  under  the  authority  of  any  agricultural  college  or 
agricultural  experiment  station  in  any  State  or  Territory  of  the  United  States. 

Among  other  measures  are  bills  to  establish  an  agricultural  experiment  sta- 
tion at  Dickinson,  N.  Dak. ;  certifying  7,682  acres  of  public  lands  in  Kansas  to 
that  State  for  the  use  of  the  agricultural  college  in  lieu  of  a  previous  selection 
of  that  amount  which  was  found  to  lie  within  the  limits  of  a  railroad  grant; 
for  the  erection  of  a  cold  storage  building  for  this  Department ;  providing  rules 
and  regulations  govei'uing  the  importation  of  niu'sery  stock  and  fruits  into  the 
T7nited  States,  and  for  the  inspection  of  nursery  stock  destined  for  interstate 
commerce  or  export ;  for  the  extension  of  the  work  of  the  Office  of  Public 
Koads  and  the  Bureau  of  Soils;  and  appropriating  $1,750,000  for  an  addition 
to  the  new  agricultural  building  of  this  Department. 

New  Journals. — The  Weather  Bureau  of  this  Department  has  begun  issuing  a 
quarterly.  Bulletin  of  the  Mount  Weather  Ohservatopy,  to  contain  accounts  of 
its  researches  at  ]Mount  Weather,  Va.  Volume  1,  part  1,  contains  an  announce- 
ment as  to  the  scope  of  the  pu))lication.  a  statement  as  to  the  origin  and  pur- 
pose of  the  Mount  Weather  Observatory,  and  illustrated  articles  on  the  methods 
and  apparatus  used  in  obtaining  upper-air  observations,  numerical  results  of 
kite  flights,  and  the  use  of  upper-air  data  in  weather  forecasting. 

Iowa  Hortieulture,  "a  monthly  bulletin  of  plant  life,"  is  being  issued  by  the 
Iowa  State  Horticultural  Society.  The  initial  number  contains  addresses  pre- 
sented befoi'e  a  number  of  horticultural  societies,  and  brief  articles  and  notes 
on  a  variety  of  horticultural  topics. 

L'Amuteur  de  Chdinitifnioiis  has  been  established  as  a  nontechnical  journal 
on  mushrooms  and  mushroom  growing.     Eight  numbers  are  to  be  issued  yearly. 


700  EXPERIMENT    STATION    RECORD. 

Bulletin  de  la  Societc  Portugaise  de  Sciences  Xaturellcs  is  being  issued  at 
Lisbon.  Ttie  initial  number  contains  a  statement  I'egarding  the  society,  its 
constitution  and  membership,  accounts  of  several  of  its  meetings,  and  a-rticles 
presented,  of  which  several  relate  to  trypanosomes. 

Boletin  de  la  Camara  AgricoJa  de  Fernando  Poo  is  the  monthly  organ  of  the 
Chamber  of  Agriculture  of  the  island. 

TJie  Extension  is  a  new  iieriodical  on  agricultural  education  issued  monthly 
by  the  North  Dakota  College,  the  January  number  being  the  first  issue. 

Referee  Board  on  Foods. — A  Referee  Board  on  Foods  has  been  appointed  by 
President  Roosevelt  to  render  a  final  decision  on  any  matters  of  controversy 
which  may  arise  in  the  administration^  of  the  national  pure  food  and  drug  law. 
The  personnel  of  this  board  as  recently  announced  is  as  follows :  Ira  Remsen, 
president  of  Johns  Hopkins  University,  chairman ;  R.  H.  Chittenden,  dean  of  the 
Sheffield  Scientific  School  and  professor  of  physiological  chemistry  in  Yale  Uni- 
versity ;  J.  H.  Long,  professor  of  chemistry  in  Northwestern  University  Medical 
School :  A.  E.  Taylor,  professor  of  pathology  in  the  University  of  California, 
and  C.  A.  Herter,  professor  of  physiological  chemisti-y  in  the  College  of  Phy- 
sicians and  Surgeons,  New  York  City. 

Miscellaneous. — A  rice  experiment  station  is  to  be  opened  at  Vercelli,  Italy, 
during  the  present  month. 

A  bequest  of  about  $180,000  has  been  made  to  the  University  of  Manchester 
for  the  establishment  and  maintenance  of  a  professorship  of  cryptogamic  botanj-. 

Dr.  R.  H.  Lock,  of  Cambridge  I'niversity,  has  been  appointed  assistant  direc- 
tor of  the  Royal  Botanical  Gardens,  Peradeniya,  Ceylon. 

Dr.  Ludwig  Jost,  of  Bonn,  has  accepted  the  professorship  of  botany  at  the 
University  of  Strassburg  as  successor  to  Solms  Laubach. 

According  to  a  note  in  Science,  Rev.  J.  B.  McClellan  has  resigned  the  princi- 
palship  of  the  Royal  Agricultural  College,  Cirencester,  after  more  than  a  quar- 
ter century's  service. 

A  recent  issue  of  the  Wiener  Landirirtschaftliche  Zietunr/  notes  the  death,  on 
January  21,  of  Dr.  Ernst  Kramer,  director  of  the  Agricultural  Chemical  Experi- 
ment Station  for  Carniola,  at  Laibach. 

A  recent  number  of  Deutsche  Londwirtsehaftliche  Presse  states  that  because 
of  lack  of  room  for  expansion,  necessitated  by  the  great  increase  in  its  work, 
the  agricultural  experiment  station  at  Marburg  is  to  be  removed  to  Cassel, 
where  it  is  to  be  connected  with  the  pomological  institute  at  Oberzwehren.  In 
view  of  this  removal  the  director  has  been  enabled  to  take  advantage  of  a  loan 
of  $59,500  through  the  Chamber  of  Agriculture  of  Hesse-Cassel. 

According  to  Mark  Lane  Express,  "  The  National  Societj'  for  Agriculture  in 
France  has  awarded  to  Monsieur  Grandeau — who  may  be  called  the  grand  old 
man  of  agricultural  science  in  France — a  gold  medal.  This  is  an  exceptional 
honor  awarded  to  him  in  consideration  of  the  great  services  rendered  by  him 
for  more  than  fifty  years  to  agricultural  science,  in  the  study  of  problems  con- 
nected with  animal  and  ^■egetable  physiology,  and  as  editor  of  the  Journal 
d'agrieulturc  pratique,  a  joui-nal  known  throughout  the  world  for  its  accurate 
information  in  connection  with  agriculture." 
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The  recent  meeting  in  this  city  of  the  Department  of  Superin- 
tendence of  the  National  Education  Association  evidenced  the  grow- 
ing interest  in  agricultural  education  among  the  educators  of  the 
country.  It  was  a  recognition  also  of  the  position  it  has  attained, 
which  entitles  it  to  a  place  in  the  deliberations  of  the  great  national 
association. 

The  conventions  of  this  Department  of  Superintendence  are 
among  the  most  important  annual  gatherings  of  educators  in  the 
United  States.  They  hring  together  in  large  numbers  the  school 
officers  charged  with  shaping  the  policy  of  the  scliools  and  adminis- 
tering their  funds,  the  State  and  county  superintendents  of  public 
instruction,  presidents  of  colleges  and  normal  schools,  superintend- 
ents and  supervisors  of  county  and  city  schools,  principals  of  high 
schools,  teachers,  and  publishers  of  text-books.  At  the  Washington 
meeting  nearly  1,600  persons  were  in  attendance,  representing  every 
State  and  Territoiy  except  Arizona,  Nevada,  and  Porto  Eico.  It  is 
a  matter  of  considerable  significance,  therefore,  that  this  body 
adopted  a  resolution  declaring  its  belief  "  in  the  great  value  of  the 
study  of  agricultural  subjects  in  the  schools  of  the  rural  districts." 

The  meeting  was  of  importance  furthermore  from  the  organiza- 
tion of  a  Department  of  Rural  and  Agricultural  Education,  as  a 
new  department  of  the  National  P^ducation  Association,  coordinate 
with  the  existing  departments.  The  movernent  in  this  direction 
has  been  on  foot  for  several  years,  promoted  by  leading  representa- 
tives of  agricultural  instruction  who  felt  that  the  subject  was  en- 
titled to  representation  in  the  national  association,  that  it  was  broad 
in  its '  interests,  touching  those  of  education  in  general,  and  that  it 
would  gain  much  from  association  with  so  representative  a  body,  as 
well  as  from  the  opportunity  afforded  for  a  broad  discussion  of  its 
problems  and  relationships. 

The  establishment  of  the  new  department  was  authorized  by  the 
board  of  directors  of  the  association  at  the  meeting  in  Los  Angeles 
last  July.     Little   more  than   an   organization   was   effected   at  the 
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Washington  meeting.  The  officers  elected  were  E.  C.  Bishop,  deputy 
State  superintendent  of  public  instruction  of  Nebraska,  president; 
D.  B.  Johnson,  of  Rockhill,  S.  C,  vice-president,  and  E.  E.  Balcomb, 
of  Weatherford,  Okla.j,  secretary. 

The  programme  of  the  meeting  of  the  Department  of  Superintend- 
ence was  given  up  very  largely  to  agricultural  and  other  features  of 
industrial  education.  The  Assistant  Secretary  of  Agriculture  and 
the  United  States  Commissioner  of  Education  in  their  greetings  at 
the  opening  session  referred  to  the  growing  interest  and  importance 
of  agricultural  education,  and  the  former  gave  the  principal  address 
at  the  first  evening  session,  his  subject  being  Agricultural  Industries 
and  Home  Economics  in  the  Public  Schools.  In  this  address  Pro- 
fessor Hays  showed  the  feasibility  of  providing  a  unified  scheme  of 
instruction  in  agriculture  and  home  economics,  extending  from  the 
primary  grades  through  the  high  school  to  the  agricultural  college; 
and  explained  the  purpose  and  probable  effect  of  pending  legisla- 
tion for  the  encouragement  by  the  Federal  Government  of  mechanic 
arts  and  home  economies  in  city  schools,  and  aginculture  and  home 
economics  in  agricultural  high  schools. 

On  the  third  day  of  the  convention  the  forenoon  session  was  de- 
voted to  a  rouiid  table  on  agricultural  education.  D.  A.  C.  True,  of 
this  Office,  outlined  l)roadly  the  educational  work  of  the  U.  S.  Depart- 
ment of  Agriculture.  Dr.  E.  E:  Brown,  IT.  S.  Commissioner  of 
Education,  in  giving  som6  notes  on  the  training  of  teachers  of  agri- 
culture, reiterated  his  conviction  that  this  subject  must  eventually  be 
taught  in  practically  all  schools  for  country  children,  and  discussed 
pending  legislation  for  the  encouragement  by  the  Federal  Govern- 
ment of  instruction  in  agriculture,  mechanic  arts,  and  home  econom- 
ics in  State  normal  schools.  He  pointed  out  that  Federal  aid  to 
colleges  of  agriculture  and  mechanic  arts  in  the  ITnited  States  had, 
in  his  opinion,  led  to  greatly  increased  local  appropriation  for  those 
institutions,  or  at  least  had  not  tended  to  diminish  local  taxation — a 
result  Avhich  had  been  feared  by  opponents  of  Government  aid  to 
education. 

The  training  of  teachers  of  agriculture  was  also  discussed  by  J.  R. 
Kirk,  president  of  the  State  Normal  School  at  Kirksville,  Missouri, 
and  K.  L.  Butterfield,  president  of  the  Massachusetts  Agricultural 
College.  The  latter  outlined  plans  of  cooperation  between  the  State 
agricultural  college  and  one  of  the  State  normal  schools  in  Massachu- 
setts, for  the  training  of  teachers  of  agriculture. 

The  Oklahoma  plan  to  introduce  agriculture  into  all  the  public 
schools  of  that  State  was  discussed  by  the  State  Superintendent  of 
Public  Instruction,  Hon.  E.  D.  Cameron.  D.  J.  Crosby,  of  this 
Office,  read  a  paper  upon  Cooperation  Between  the  U.  S.  Department 
of  Agriculture  and  State  School  Authorities  to  Promote  Agricultural 
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Education,  in  which  the  present  status  of  cooperation  was  described 
and  lines  of  future  endeavor- were  pointed  out.  This  was  discussed 
by  E.  C.  Bishop,  Deputy  State  Superintendent  of  Public  Instruction 
in  Nebraska,  who  outlined  the  Nebraska  plan  of  cooperation  between 
the  State  Department  of  Education  and  the  State  university  in  pro- 
moting agricultural  education  in  the  public  schools. 

The  papers  presented  at  this  round  table  and  the  earnest  dis- 
cussions following  each  paper  indicated  that  educators  realize  that 
the  movement  for  agricultural  education,  not  only  in  colleges  but  in 
secondary  and  elemental^  schools,  is  going  forward  so  rapidly  that 
it  presents  many  serious  problems  to  the  school  authorities  in'  the 
several  States.  One  of  the  most  troublesome  of  these  problems  is 
to  train  a  sufficient  number  of  teachers  for  the  work  in  such  a  way 
as  to  give  the  j^roper  point  of  view  and  proper  balance  to  the  teach- 
ing of  this  new  subject.  There  was  also  abundant  evidence  that  the 
great  majority  of  educators  have  no  clear  conception  of  agriculture 
as  a  subject  of  study,  nor  of  its  possibilities  and  limitations  in  the 
public  schools. 

The  two  great  problems  in  the  agricultural  education  movement,  as 
pointed  out  in  this  journal  a  year  ago,  are  to  define  the  limitations  of 
the  subject  for  schools  of  different  grades,  and  to  prepare  teachers 
who  shall  know  agriculture  and  know  how  to  teach  it.  The  first  of 
these  problems  is  being  studied  by  this  Department  and  by  the  Asso- 
ciation of  American  Agricultural  Colleges  and  Experiment  Stations 
through  its  committee  on  instruction  in  agricidture ;  the  second  is 
receiving  attention  in  about  42  per  cent  of  the  agricultural  colleges 
and  35  per  cent  of  the  State  normal  schools.  These  and  other  like 
jjroblems  are  also  to  be  considered  by  the  new  Department  of  Rural 
and  Agricultural  Education,  which  was  organized  at  the  close  of  the 
round-table  conference. 

The  training  of  teachers  for  industrial  work  and  means  of  pro- 
moting legislation  giving  Federal  aid  to  State  normal  schools  for 
this  purpose  was  the  only  important  subject  considered  by  the  Na- 
tional Committee  on  Agricultural  Education,  which  Avas  one  of  the 
organizations  to  hold  meetings  with  the  Department  of  Superintend- 
ence. 
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A  sugg-estion  for  a  new  unit  of  energy,  II.  1*.  Armsby  {Science,  n.  ser.,  26 
{1901),  \o.  67.2,  i)i>.  670-672;  Proc.  Soc.  Prom.  Af/r.  ScL,  28  {1907),  pp.  16-'t- 
167). — In  a  pai^er  read  l)efore  the  Society  for  the  Promotion  of  Agricultural  Sci- 
ence, May,  1!)07,  the  author  proitoses  that  a  new  unit,  the  therm,  be  adopted 
for  1,000  kilogram-calories.  Such  a  unit,  he  points  out,  would  he  very  conven- 
ient in  expressing  the  energy  value  of  rations  in  discussions  of  food  and  feed- 
ing problems,  as  it  would  do  away  with  the  large  numbers  necessary  in  the 
present  system.  Illustrations  are  given  of  the  convenience  of  the  use  of  this 
unit  in  expressing  the  energy  value  of  rations  made  up  of  common  feeding 
stuffs. 

Our  present  knowledge  regarding  the  heat  of  evaporation  of  water,  A.  W. 
Smith  {Mo.  Weather  Rn.,  JJ  {]<l07).  No.  10,  pp.  J,o8-Ji63,  fig.  i).— The  results 
of  the  author's  investigations  or  ihi  heat  of  evaporation  of  water  (E.  S.  R.,  19, 
p.  610)  are  discussed  in.  comparison  with  the  results  of  similar  work  reported 
by  other  investigators,  and  values  are  given  for  the  heat  of  evaporation  of 
water  from  0  to  200°  C. 

Additional  data  on  the  structure  of  protein,  E.  Abderiialden  and  A.  Voiti- 
Novici  {Ztsthr.  riiii-siol.  Vluiii..  .',2  {1907).  \o.  3-'f,  pp.  368-37^). — A  study  of 
the  amount  and  character  of  the  cleavage  products  of  i)rotein  of  animal  orighi. 

Leucin  and  glutaminic  acid  were  the  principle  cleavage  products  from  blood 
fibrin,  the  amounts  obtained  being  l.j.O  and  10.4  per  cent,  respectively,  in  ash  and 
water-free  material.  The  amounts  of  some  of  the  other  cleavage  products  are 
as  follows :  Glycocoll  3.0  per  cent,  alanin  3.6  per  cent,  valin  1  per  cent,  prolin 
3.6  per  cent,  aspartic  acid  2  per  cent,  phenylalanin  2.5  per  cent,  tyrosin  3.5  per 
cent,  and  serin  O.S  per  cent. 

Heat  changes  in  the  cleavage  of  proteids  and  gelatinoids  by  ferments, 
E.  Grafe  {Anil.  Jl !/</..  ii2  {  1907).  \o.  3.  pp.  216-228). — The  calorimetric  investi- 
gations undertaken  under  a  variety  of  conditions  led  to  the  conclusion  that 
heat. is  neitlier  liberated  nor  absorbed  during  such  cleavage. 

Hydrolysis  of  the  albumose  of  meat  extract,  K.  Micro  {Ztxchr.  Vntnuuch. 
Nahr.  a.  Gcnufi.smtl.,  I'l  {1907),  Xo.  //,  pp.  253-298). — The  principal  conclusions 
d^a\^•n  from  the  experiments  reported  follow :  Hydrolysis  of  that  portion  of 
meat  extract  which  could- be  salted  out  did  not  show  its  identity  with  gelatin  or 
gelatose,  nor  was  unchanged  gelatin  identified  in  meat  extract.  The  salted 
out  portion  of  meat  extract  consists  of  a  mixture  of  different  proteids,  a 
nuclein  body  being  present,  though  the  bodies  having  the  general  character  of 
albumose  are  most  noticeable.  The  portion  of  meat  extract  which  can  not  be 
salted  out  gives  monamino  acids  on  hydrolysis,  glutaminic  acid  being  most 
abundant.  ^ 
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A  natural  isomer  of  leucin,  F.  Eiirlicu  (Ztsclir.  Vri:  Dntt.  Zuckcrindua., 
1907,  Xo.  617,  II,  pp.  631-65.)). — The  author  reports  experimental  data  regard- 
ing the  synthesis  and  constitution  of  isoleucin,  a-amino-methyl-ethyl-propionie 
acid,  tirst  identified  in  sugarhouse  by-products. 

The  nitrog'en  of  zein  in  relation  to  the  total  nitrogen  and  the  nitrog'en  of 
other  proteids  in  maize,  M.  Soave  {Staz.  Sprr.  Ar/r.  Ittil..  ',()  (I'.xn),  Xo.  3, 
lip.  193-^07). — The  analyse.s  of  a  number  of  samples  of  Italian  and  American 
Indian  corn  showed  that  on  an  average  the  zein  nitrogen  constituted  32.6.5  per 
cent  of  the  total  nitrogen  and  36.6  per  cent  of  the  proteid  nitrogen.  Zein, 
according  to  the  author,  occurs  entirely  or  almost  entirely  in  the  endosperm. 

The  biochemical  function  of  zein,  M.  Soave  (Stas.  Sper.  Agr.  Ital.,  JfO  (t907), 
Xo.  3,  pp.  .^4-'f-247). — According  to  the  author,  zein  passes  from  the  endosperm 
to  the  embi-yo  when  corn  siirouts  and  there  undergoes  hydrolytic  cleavage, 
which  is  induced  by  an  enzyni. 

Hydrolysis  of  glycinin  from  the  soy  bean,  T.  B.  Osborne  and  S.  H.  Clapp 
{Amer.  Jour.  PhysioL,  li)  (1907),  Xo.  //,  pp.  //68-^7-'/). — In  a  total  of  54.73  per 
cent  cleavage  products  on  an  ash  and  water-free  basis  19.46  per  cent  was 
glutaminic  acid,  8.45  per  cent  leucin,  5.12  per  cent  arginin,  3.78  per  cent  prolin, 
3.86  per  cent  phenylalanin,  and  S.89  per  cent  aspartic  acid.  Smaller  amounts 
of  other  cleavage  products  are  also  reported. 

Hydrolysis  of  glycinin  from  the  soy  bean,  T.  B.  Osborne  and  S.  H.  Ci-app 
maxima),  T.  B.  Osborne  and  S.  H.  Clapp  [Amer.  Jour.  PhiiaioL,  19  {1907),  Xo. 
'i,  pp.  .}7.5--}8/). — On  a  moisture  and  ash-free  basis  glutaminic  acid  made  up 
12.35  per  cent,  arginin  14.44  per  cent,  and  leucin  7.32  per  cent  of  a  total  of 
55.77  per  cent  cleavage  products  recovered.  Other  euustituents  were  found 
in  smaller  proportions. 

The  existence  of  a  tyrosinase  in  wheat  bran,  G.  Bertrand  and  W.  Mutter- 
milch  (Comijt.  Rend.  Acad.  ,Sci.  [Paris],  IJ,-',  (1907),  Xo.  23,  pp.  12S5-1288; 
Bui.  Nor.  Chini.  Franec,  I,,  .^cr.,  1  (1907),  Xo.  15,  pp.  837-8.^1). — A  tyrosinase  was 
identified  in  wheat  bran  and  its  properties  studied. 

New  oil  constants,  E.  Louise  and  E.  Sauvage  (Coiiipt.  Rend.  Acad.  <S'c/. 
\Pari.'<].  1)5  (1907).  Xo.  3.  pp.  18.3-185,  d<jm.  1). — The  authors  note  that  when 
acetone  is  added  to  colza  and  other  oils  two  layers  are  formed  and  that  a  homo- 
g'eneou.s  mixture  may  be  obtained  by  heating  to  a  definite  temperature.  This 
temperature  of  miscibility  is  a  constant. 

The  *'  nitron  "  method  for  the  estimation  of  nitric  acid,  S.  W.  Collins 
(Analyxt,  32  (1907),  Xo.  379,  pp.  31/9-357.;  abs.  in  Chem.  Zentbl.,  1907,  II,  Xo.  20, 
pp.  1710.  1711;  Jour.  Chem.  Soc.  [London],  92  (1907),  Xo.  5J,J,  II.  p.  907).— 
The  results  of  tests  of  Busch's  nitron  method  (E.  S.  R.,  16,  p.  945)  on  a  number 
of  different  nitrates  "  show  that  a  considerable  degree  of  accuracy  is  jiossible 
in  analyzing  materials  containing  nitrate  by  this  method.  The  experiments 
have  not  been  extended  to  mixtures  containing  very  small  quantities  of  nitrates, 
except  in  the  case  of  waters,  but  there  seems  no  reason  why  such  small  quan- 
lities  c!in  not  be  accurately  estimated,  the  more  so  when  it  is  i-emembered  that 
the  weight  of  *  nitron  '  nitrate  i)recipitated  is  nearly  seven  times  that  of  N-Os 
present.  .  .  .  One  of  the  chief  disadvantages  attaching  to  this  method  is  the 
expense  of  the  reagent."  The  author  therefore  worked  out  methods  of  recover- 
ing and  using  the  base  from  the  i>recipitates,  which  he  describes. 

Estimation  of  nitric  nitrogen,  C.  M.  van  Deventer  (Chem.  WeekbL,  -} 
(1907),  pp.  59.',.  .595:  ahs.  in  Jour.  Chem.  Soc.  [London],  92  (1907).  Xo.  5)0,  II, 
p.  812). — The  author  defends  lys  method  against  the  criticism  of  Vriens,  main- 
taining that  boiling  with  a  strong  acid  and  an  excess  of  ferrous  salt  can  not 
lead  to  satisfactory  results  unless  the  air  is  rigidly  excluded. 
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On  the  digestion  of  urine  in  the  determination  of  nitrogen  by  the  Kjeldahl 
method,  P.  B.  Hawk  {.Jour.  Aiiki:  VIicdi.  .Voc,  ^!>  (1907),  Xo.  11,  pi).  163Jf~ 
1637). — A  comparison  of  methods.  In  no  ease,  according  to  the  author,  could 
the  uriue  be  satisfactorily  digested  in  less  than  30  minutes. 

On  the  determination  of  the  constituents  of  nitrated  mixtures,  G.  Coffetti 
and  G.  Maderna  (Gaz.  Chim.  ItaL,  37  {1907),  II,  No.  J,  pp.  13-17;  abs.  in  Chem. 
Zetitbl.,  1907,  II,  No.  12,  p.  iOi>S).— Methods  of  determining  total  acidity,  sul- 
phuric acid,  aud  nitrous  acid  are  described.  See  also  a  previous  note  (E.  S.  R., 
19,  p.  109). 

On  the  determination  of  free  phosphoric  acid  in  superphosphates,  W. 
MoLLER  {Chrni.  /An..  31  {1907),  So.  72,  pp.  879,  H80 ;  abs.  in  Jour.  ('hem.  Soc. 
[London],  92  {1907),  No.  o'fO,  II,  p.  813). — The  author  disagrees  with  Schultze's 
statement  that  no  method  yet  proposed  for  this  purpose  gives  reliable  results, 
and  maintains  that  the  conventional  oxalate  method,  in  which  20  gm.  of  the 
superphosphate  is  shaken  with  1  liter  of  w'ater  for  one-half  hour  is  satisfactory. 
It  is  stated  that  the  insoluble  phosphates  are  attacked  by  the  free  acid  very 
slowly  because  of  the  protective  action  of  the  calcium  sulphate  present. 

The  accuracy  of  analysis  of  fertilizers,  H.  Bousset  {Rev.  Gen.  Vlihn.,  10 
{1907),  p.  309;  abs.  in  Chem.  Ztg.,  31  {1907),  No.  91,  Repert.  No.  83,  p.  562).— 
A  critical  consideration  of  the  errors  accompanying  sampling,  weighing,  filtering, 
washing,  titration,  and  other  analytical  operations  leads  to  the  conclusion  that 
in  commercial  analysis  it  is  not  practicable  or  necessary  to  attempt  to  secure 
accurate  results  beyond  the  first  decimal  place. 

Feeding  stuffs  and  fertilizers,  Tacke  {Arch.  Dent.  Landw.  Raths.,  31  {1907), 
pp.  lo0-237). — A  sununary  of  the  work  of  the  German  experiment  stations  on 
feeding  stufi:'  and  fertilizer  control  presented  at  the  general  meeting  of  Ger- 
man agricultural  officials  in  1907. 

Elementary  analysis  of  proteids  containing  phosphorus,  M.  Dennstedt 
{Ztschr.  Physiol.  Chem.,  ■12  {1907).  No.  1-2,  pp.  181-183). — A  critical  discussion 
of  methods. 

The  estimation  of  starch  in  potato,  L.  Pellet  and  Metillon  {Bill.  Assoc. 
Chim.  iiucr.  et  Distill.,  2>,  {1907),  No.  12,  pp.  1720-1730,  fig.  /).— A  modification 
of  the  Baudiy  method  is  reported  for  the  determination  of  starch  in  potatoes 
and  a  method  is  described  for  estimating  starch  for  commercial  purposes  which 
involves  the  use  of  some  special  laboratory  apparatus. 

Detection  of  rice  or  maize  flour  in  wheat  flour  and  wheat-floui  products, 
G.  Gastine  {Bui.  Hoc.  Chim.  France,  }.  ser.,  1  {1907),  No.  16-17,  pp.  960-965).— 
The  analytical  methods  described  depend  upon  the  microscopical  characteristics 
of  different  cereal  starches. 

The  formation  of  volatile  sulphur  compounds  in  meat  and  their  influence 
on  the  detection  of  added  sulphites,  A.  L.  Winton  and  E.  M.  Bailey  {Jour. 
Amer.  Chem.  Hoc,  29  (1907),  No.  10,  pp.  1^99-1503).— The  determination  of 
volatile  sulphur  compounds  when  meat  of  different  sorts  was  allowed  to 
decompose  showed  that  although  the  results  were  not  always  uniform  the 
amount  of  sulphur  pi'esent  as  SO2  during  the  first  4  days  was  in  most  cases 
inconsiderable  and  that  the  amount  present  as  hydrogen  sulphid,  except  in  the 
case  of  veal,  was  so  small  that  it  could  not  be  determined.  "  With  or  without 
the  use  of  CuSOi  during  these  days  there  would  have  been  no  danger  of  declar- 
ing sulphites  ijresent  when  none  had  been  added."  After  the  fourth  day  some- 
what larger  amounts  of  sulphur  as  SO2  were  obtained,  but  the  maximum  amount 
obtained  from  beef  was  1  mg.  and  from  pork  0.8  mg.  on  the  nineteenth  day. 
"  These  results  are  especially  valuable,  since  Hamburg  steak  and  sausages  ai"e 
the  meat  products  commonly  preserved  with  sulphites."' 
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The  amounts  of  sulphur  as  hydrogen  sulphid  were  larger,  especially  in  the 
case  of  veal,  the  maximum  being  3.4  mg.  on  the  ninth  day.  The  largest  amount 
of  total  volatile  sulphur,  4.G  mg.  on  the  ninth  day  of  decomposition,  was  also 
obtained  from  veal. 

The  practical  value  of  determining'  g'lycogen  as  a  means  of  identifying 
horse  meat,  A.  Kkkton  and  K.  MuRuriELU  {Zt.schr.  Uiitcrftucli.  Xalir.  u. 
(iniiis.sintl.,  l-'i  (1907),  A'o.  8,  pp.  501-511). — The  possibility  of  erroneous  deduc- 
tions when  starch  is  present  in  meat  products  is  pointed  out,  together  with  the 
need  for  further  study  before  the  value  of  the  glycogen  test  for  the  quality  of 
such  goods  can  be  definitely  established. 

Experiments  on  the  production  of  powerful  antisera  from  muscle  proteids 
for  use  in  the  identification  of  flesh  of  different  sorts,  W.  A.  Schmidt  (Bio- 
chciii.  Ztxvhr.,  5  (1907),  No.  5-6,  pp.  -^22-437).— X  study  of  methods  for  the 
examination  and  identirtcation  of  meat  and  meat  products  by  means  of  serums. 

The  detection  of  foreign  fats  in  lard,  A.  Leys  (Coinpt.  Rcud.  Acad.  Hci. 
[Parish,  l.'f5  {191)7),  Xo.  .3,  pp.  199-201). — The  experiments  briefly  reported  have 
to  do  with  the  fusion  point  of  glycerids  in  relaiiou  to  the  detection  of  adultera- 
tion in  lard. 

The  quantitative  estimation  of  the  principal  acids  occurring  in  wine  and 
also  in  alcohol  and  glycerin,  A.  Heiduschka  and  G.  Quincke  (AnJi.  I'liann., 
2.'i5  (1907),  X'l.  I!,  lip.  -'i5S-'i(ll). — A  critical  study  of  methods. 

The  determination  of  the  specific  gravity  of  milk  serum  and  its  value  in 
the  judging  of  cow's  milk,  X.  Schoorl  and  F.  Con  (Ztschr.  Untersuch.  Nahr. 
II.  (hiiii.ssiiitl.,  I'l  (1907),  Xo.  10,  pp.  6S7-6.'f3). — From  a  consideration  of  the 
data  obtained  in  the  investigation  reported,  the  authors  are  of  the  opinion  that 
the  specific  gravity  of  milk  serum  obtained  by  coagulation  with  acetic  acid 
according  to  the  method  described  is  of  great  value  in  judging  milk  with  regard 
to  dilution  by  water. 

A  simple  test  for  casein  in  milk  and  its  relation  to  the  dairy  industry. 
E.  B.  Hart  (WiscoiD^in  tita.  Bill.  15(1,  pp.  22,  figs.  8). — Milk  from  different  cows 
and  different  herds  varies  considerably  in  respect  to  the  ratio  of  casein  to  fat. 
Milk  for  cheese  making  should  be  valued  according  to  its  casein  content  as  well 
as  that  of  fat,  and  a  test  for  the  former  to  supplement  that  for  the  latter  is 
desirable. 

The  author  has  devised  a  test  for  casein  that  is  practically  as  simple  as  the 
Babcock  test  for  fat,  which  it  somewhat  resembles.  Two  cc.  of  chloroform 
and  20  cc.  of  dilute  acetic  acid  with  5  cc.  of  the  milk  are  put  into  a  special  test 
flask  and  thoroughly  shaken  together,  the  chloroform  to  dissolve  the  fat  and 
the  acetic  acid  to  precipitate  the  casein.  The  flask  is  then  whirled  in  a  cen- 
trifuge to  collect  the  casein  in  the  neck  of  the  flask,  which  is  so  graduated  that 
the  i»ercentage  of  casein  may  be  read  directly. 

The  bulletin  describes  the  test  in  detail,  compares  results  with  those  by  the 
usual  chemical  method,  and  considers  conditions  which  influence  the  successful 
operation  of  the  test. 

A  new  areometric  method  for  determining  fat,  H.  Timpe  ((linn.  Zi;/..  31 
{1907),  Xo.  89,  pp.  1107,  1108;  (lbs.  in  JiuIks.  Lait.  [/V/r/s'l.  32  (1907),  No.  .',7, 
p.  8.'i3). — The  princii)le  of  the  method  described  is  similar  to  that  of  Soxhlet's. 
the  chief  difference  being  that  sulphuric  acid  is  used  in  place  of  potassium 
hydroxid  to  dissolve  the  casein  of  the  milk.  Ether  is  then  added  to  dissolve 
the  fat.  Some  of  the  sui)ernatant  solution  of  fat  in  ether  is  removed  and  its 
specific  gravity  is  determined.  The  i)ercentage  of  fat  corresponding  therewith  is 
found  from  the  table  included  in  the  article.  The  process  is  relatively  rapid  and 
is  claimed  to  be  accurate  within  0.02  per  cent  for  either  whole  or  skim  milk. 
34157— No.  8— OS 2 
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On  the  caprylic  acid  value  of  butter  fat,  R.  K.  Dons  (Zischr.  Untersuch. 
^'aItl•.  u.  Genmamtl.,  U  (1901),  No.  5,  pp.  333-3^2;  abs.  in  Cliem.  Zeiitbl,  1H07, 
11,  Xo.  17,  p.  l.'i-'i.i;  Analyst,  32  (IDOl),  No.  380,  p.  383;  Jour.  Hoc.  Vhctn.  Indus., 
26  {I'JOl),  No.  19,  p.  1069). — The  author  has  modified  the  method  of  Jensen 
(E.  S.  R.,  17,  p.  697)  for  examination  of  the  vohitile  acids  of  butter  and  deter- 
mines a  "first"  and  a  "second  caprylic  acid  value,"  whicli  are  approximately 
ecpial  In  pure  butter  fat,  but  the  first  value  is  increased  nuicli  more  than  the 
second  by  the  addition  of  cocoanut  oil.  Feeding  cocoauut  cake  to  cows  did 
not  materially  affect  the  normal  caprylic  acid  value  of  their  butter  fat. 

The  baryta  value  of  butter  fat,  PI  Avi'>Ii\i.LEMANT  {ZtKclir.  I'utcrsucli. 
Nalir.  u.  (Jcnussnitl.,  U  {1901),  No.  5,  pp.  311-329;  ahx.  in  Chrm.  ZcntbL,  1907, 
11,  No.  11,  p.  1^53;  Analyst,  82  (1907),  No.  380,  p.  382:  Jour.  Ko,:  Chnn.  Indus., 
26  (1901),  No.  19,  p.  1068). — By  the  method  described  in  detail,  which  is  a 
modification  of  that  of  Konig  and  Hart,  the  "  insoluble  baryta  value  "  and  the 
"  soluble  baryta  value  "  of  the  fat  are  determined.  From  the  examination  of 
a  large  number  of  samples  of  butter  fat  by  this  method,  the  author  concludes 
that  pure  normal  butter  fat  should  have  a  "  soluble  baryta  value"  of  247  to 
251,  and  an  "  insoluble  baryta  value  "  of  00  to  05.  The  former  minus  200  plus 
the  latter  should  for  pure  butter  fat  be  negative,  but  for  vegetable  fats  it  is 
positive.  The  addition  of  10  per  cent  of  lard  or  beef  fat  or  cocoanut  oil  raises 
this  value  to  a  positive  one.  Samples  showing  a  positive  difference  are  to  be 
suspected.  The  test  can  not  be  used  on  rancid  butter  or  butter  that  has  been 
strongly  heated. 

Notes  on  Ave-Lallemant's  baryta  value  of  butter  fat,  M.  Fritzsche 
(Ztsriir.  L^ntcrsucli.  Nulir.  u.  (IcnussnitL,  ///  (191)1),  No.  5,  pp.  329-333;  abs.  in 
Chcni.  ZcntbL,  1901.  II,  No.  11,  p.  lJf'>'i;  Analyst,  32  (1901),  No.  380,  p.  383; 
Jour.  .Soc.  Clicni.  Indus.,  26  {1901).  No.  19,  p.  1069). — The  results  obtained  by 
the  author  in  the  examination  of  a  large  number  of  animal  and  vegetable  fats 
confirm  the  conclusions  of  Ave-Lallemant  regarding  the  use  of  this  method  in 
the  detection  of  foreign  fats  in  butter. 

A  creamery  method  for  the  determination  of  water  in  butter,  E.  H. 
Farkington  (  ir/.s('o/(,s-//(  sta.  Bui.  l.'j.'i,  pii.  I!>,  fiys.  '/). — A  method  of  determining 
the  iirojiortiou  of  water  in  butter  by  butter  makers  at  creameries  that  may  be 
used  in  place  of  the  official  method  is  desirable,  as  the  creameries  generally 
lack  the  facilities  and  the  butter  makers  the  skill  for  carrying  out  the  official 
method.    The  method  described  is  believed  to  be  suitable  for  this  purpose. 

A  fairly  large  sample,  about  50  gm.  of  butter,  comprising  the  total  quantity 
obtained  by  using  a  butter  trier  and  removing  a  core  of  butter  through  the  en- 
tire length  of  a  60  lb.  tub,  is  dried  in  a  high-pressure  oven  consisting  of  a  small 
chamber  surrounded  by  live  steam  under  high  pressure.  Since  the  temperature 
of  the  steam  increases  as  the  pressure  is  raised  the  interior  of  the  oven  may  be 
kept  at  a  temperature  as  high  as  250°  F.  or  more  by  simply  regulnting  the  pres- 
sure of  the  steum  surrounding  it.  "  By  employing  the  boiler  pressure  ordinarily 
used  in  a  creamery  a  temperature  of  240  to  280°  F.  may  be  easily  obtained. 
This  temperature  is  high  enough  to  dry  out  all  the  water  in  the  samples  of 
butter  within  an  hour,  or  even  less,  provided  pans  large  enough  to  spread  the 
butter  in  a  sufficiently  thin  layer  are  used."  The  oven  and  method  of  using  it 
are  described  in  detail  in  the  publication. 

Results  are  also  given  of  a  study  of  the  factors  that  influence  the  water  con- 
tent of  butter.  "  The  experiment  shows  that  the  moisture  content  i.s  influenced 
by  the  manipulations  of  the  butter  when  working  it  and  by  the  temperature  of 
the  wash  water.  Dry  butter  can  be  obtained  by  keeping  the  cream  and  the 
butter  cold,  by  churning  to  small  granules,  by  washing  the  butter  a  very  little, 
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and  by  giving  it  plenty  of  time  to  drain.  Butter  of  a  high  moisture  content  can 
be  obtained  by  churning  longer  at  a  higher  temperature  until  the  granules  are 
large  and  by  churning  the  butter  in  the  wash  water.  Water  sticks  to  soft 
butter  but  it  is  easily  pressed  out  of  cold  butter." 

Analyses  of  miscellaneous  materials,  L.  L.  Van  Slyke  (Xcw  York  State 
Sta.  Bill.  29J.  1)1).  J3o-3U'>). — Chemical  analyses  of  materials  connectetl  with 
agriculture,  made  for  individual  farmers  in  New  York  for  a  number  of  years, 
have  resulted  in  an  accumulation  of  a  considerable  amount  of  data  of  this 
natiire.  Itepresentative  cases  which  are  believed  to  be  of  interest  are  published 
iu  this  bulletin. 

The  materials  include  ashes,  dried  blood,  nitrate  of  soda,  meat  meal  and  tank- 
age, potash  salts,  muck  soils,  the  fertilizer  constituents  of  miscellaneous  mate- 
rials, constituents  of  miscellaneous  feeding  stuffs,  molasses  refuse,  conunercial 
gruels,  poultry  foods,  maple  sugar,  homemade  cider  vinegar,  and  dried  apples. 
In  connection  with  the  analytical  data,  such  facts  as  would  add  interest  to  the 
results  of  analyses  are  given  so  far  as  information  regarding  the  samples  could 
be  obtained. 

A  new  soil  sampler,  W.  H.  Stevenson  {loica  Sta.  Bui.  9'i,  i)p.  31,  figs.  17). — 
The  construction  and  operation  of  a  soil  sampler  which  makes  it  possible  to 
obtain  in  a  comparatively  short  time  a  core  of  soil  3  in.  in  diameter  and  of  any 
desired  depth  up  to  15  in.  are  described. 

"  The  sampler  consists  of  an  outer  cylinder  of  steel,  fitted  at  the  lower  end 
with  two  sets  of  cutting  teeth  of  tool  steel;  spiral  grooves  are  milled  on  the 
outer  side  of  this  cylinder  which  serve  to  give  increased  cleaning  capacity  to 
the  sampler. 

"A  steel  cylinder,  with  an  inside  diameter  of  a  little  more  than  3  in.  and  with 
a  guide  rod  19  in.  in  length,  fits  snugly  within  the  outer  cylinder.  This  inner 
cylinder  does  not  turn  with  the  cylinder  which  carries  the  cutting  teeth,  but  is 
held  rigidly  in  place  ...  A  cylinder  made  of  heavy  galvanized  sand  screen 
with  S  meshes  to  the  inch  is  placed  inside  of  the  inner  steel  cylinder.  ...  As 
the  outer  cylinder  bores  into  the  soil  and  separates  a  core  of  soil  from  the  soil 
mass,  the  inner  steel  cylinder,  carrying  the  wire  cylinder,  is  carried  downward 
at  a  rate  uniform  with  that  of  the  outer  cylinder  and  the  core  of  soil  is  pushed 
with  but  little  friction  and  in  an  unbroken  condition  into  the  wire  cylinder. 
\Vhen  a  sample  of  soil  has  been  secured  to  the  desired  depth,  the  sampler  is 
withdrawn  and  the  wire  cylinder,  which  contains  the  core  of  soil,  is  removed 
from  the  machine.  When  the  soil  sampler  is  in  operation,  it  is  held  rigidly  in 
position  by  a  wooden  frame,  which  is  supported  on  four  legs." 

The  sampler  is  especially  adapted  to  taking  samples  of  soil  for  the  determina- 
tion of  A'olume,  weight,  moisture  content,  water-holding  capacity,  permeability 
to  water  or  air,  capillary  movement  of  water,  and  other  physical  characteristics. 
Methods  of  treating  the  soil  cores  (coating  with  parathn,  etc.)  in  the  laboratory 
for  such  determinations  as  these  are  described,  and  the  results  of  a  number  of 
these  determinations  are  reported. 

The  advantages  claimed  for  the  apparatus  are  "  the  I'apidity  with  which 
samples  can  be  secured,  the  unchanged  physical  condition  of  the  core  of  soil, 
and  its  adaptability  for  the  determination  of  the  physical  characteristics  of  the 
soil." 

New  apparatus  for  determining  specific  gravity,  H.  Kkbenstorfb'  {Sitzbcr. 
u.  Abhandl.  Natunc.  GcscU.  /sis,  Dresden,  1907,  Abhandl.,  pp.  8-/7,  figs.  3). — 
The  author  describes  a  dlsjjlacement  apparatus,  a  floating  balance  with  centi- 
gram spindle,  and  a  differential  areo-pykuometer,  for  use  in  determining  the 
specific  gravity  of  various  substances. 
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Report  of  progress  in  agricultural  chemistry  in  1906,  T.  Dietrich 
{Jalncsbrr.  Ayr.  Clicin.,  3.  .scr.,  <J  (1906),  pp.  XXXVIII+625).— This  volume 
reviews  as  usual,  by  abstract  of  the  more  important  articles  and  by  title  of 
those  of  less  importance,  the  published  account  of  the  work  of  1906  in  the 
whole  field  of  agricultural  chemistry. 

Yearbook  of  chemistry,  edited  by  K.  Meyer  (Jalirbiirh  dcr  Vhemie.  Bruns- 
wick, 1901,  pp.  XII-\-631). — The  more  important  contributions  to  plire  and 
applied  chemistry  during  the  year  liiOtJ  are  reviewed. 

The  chemistry  of  commerce,  It.  K.  Duncan  {^Xcw  York  and  London,  1907, 
pp.  Xlll-\-263,  pis.  32). — This  is  an  "attempt  to  interpret  into  simple  terms 
and  for  educated  lay-folk  some  new  science  in  its  relation  to  modern  industry," 
the  object  being  to  impress  upon  practical  men  the  applicability  of  science  to 
industry.  The  portions  of  the  book  dealing  with  subjects  of  special- agricultural 
interest  are  the  chapters  on  nitrogen  fixation  and  industrial  alcohol. 

METEOROLOGY— WATER. 

The  origin  and  the  purpose  of  the  Mount  Weather  Observatory,  W.  L. 
Moore  {U.  *S'.  Dept.  A<jr.,  Bui.  Mount  Weather  Observ.,  1  {1908),  pt.  1,  pp. 
7-11). — This  is  a  brief  general  statement  by  the  Chief  of  the  Weather  Bureau, 
introducing  the  first  number  of  a  proposed  series  of  quarterly  bulletins  report- 
ing the  results  of  the  scientific  work  of  the  observatory. 

The  methods  and  apparatus  used  in  obtaining  upper-air  observations  at 
Mount  Weather,  Va.,  W.  R.  Blair  (U.  »S.  Dept.  Agr.,  Bui.  Mount  Weather 
Ohserr.,  I  {190S),  pt.  I.  pp.  12-r>7.  pis.  9.  pus.  3.  charts  ,i).— The  methods  and 
apparatus  are  described  and  illustrated,  with  tabulated  records  of  a  series  of 
kite  flights  during  June  to  September,  lt)07,  and  upper-air  isotherms  drawn 
front   the  observations. 

The  use  of  upper-air  data  in  weather  forecasting,  A.  J.  Henry  ( U.  »S'.  Dept. 
Agr.,  Bui.  Mount  Weather  Obscrr.,  I  {I90S),  pt.  /.  pp.  58-63,  cliarts  3). — This 
article  discusses  the  bearing  of  observations  at  different  elevations  of  pressure, 
temperature,  humidity,  and  wind  movement  on  the  development  and  movement 
of  weather  changes,  making  si)ecial  application  of  observations  with  kites  at 
Mount  Weather  Observatory  during  the  sunmier  of  1907. 

Monthly  Weather  Review  {Mo.  W  eat  tier  Tfer.,  35  {1907),  Xos.  9,  pp.  389- 
Jf36.  figs.  15.  charts  (i;  10.  pp.  ',37-502,  figx.  It,  charts  7).— In  addition  to  the 
usual  reports  on  forecasts,  warnings,  weather  and  crop  conditions,  meteoro- 
logical tables  and  charts  for  the  months  of  September  and  October,  1907,  recent 
papers  bearing  on  meteorology,  recent  additions  to  the  AVeather  Bureau  library, 
etc.,  these  numbers  contain  the  following  articles  and  notes : 

No.  9. — Atmospheric  Currents  at  very  Great  Altitudes  (illus.),  by  C.  C.  Trow- 
bridge; Spectral  Forms  in  Mist  and  Rain;  Studies  of  Frost  and  Ice  Crystals,  by 
W.  A.  Bentley ;  International  Meteorology;  The  Spectrum  of  the  Aurora  Bo- 
realis  (illus.),  by  W.  M.  Watts;  Smithsonian  Meteorological  Tables;  Kite  Fly- 
ing from  Mountain  Tops,  and  Colliery  Explosions  and  Barometric  Pressure. 

No.  10. — Highest  Kite  Flight  at  Mount  Weather,  Y-a.  ;  Interconversion  of 
Centigrade  and  Fahrenheit  Scales,  by  F.  K.  Ferguson ;  Studies  of  Frost  and  Ice 
Crystals,  l)y  W.  A.  Bentley ;  Meteorological  Stations  in  Southern  Nigeria 
(illus.),  by  C.  F.  Talman ;  The  Royal  Meteorological  Society;  The  Christmas 
Meteor  of  1873  at  Washington,  D.  C,  by  H.  A.  Peck ;  A  Persistent  Meteor  Train 
Observed  at  Albany,  N.  Y.  (illus.),  by  H.  A.  Peck;  Note  on  the  Diurnal  Heat 
Exchange  in  a  Layer  of  Snow  on  the  Ground,  by  T.  Okada ;  A  Biographical 
Sketch  of  Prof.  Diro  Kitao,  by  S.  T.  Tamura  ;  Biographic  Note  on  H.  C.  Rus- 
sell ;  An  Important  Method  in  Aerial  Research ;  A  Proposal  that  Pilot  Balloons 
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be  More  Generally  Used  in  Makius  Meteorological  Observations,  by  A.  de 
Quervain;  Biographic  Note  on  Herman  Declercq  Stearns,  by  G.  A.  Clarlc;  The 
Lagging  of  Tempei'ature  Changes  at  Great  Heights  Behind  Those  at  the 
F]arth's  Sui'face  and  Types  of  Pressure  Changes  at  Different  Levels  (111ns.),  by 
H.  H.  Clayton;  Our  Present  Knowledge  Regarding  the  Heat  of  Evaporation  of 
Water  (illus.),  by  A.  W.  Smith  (see  \>.  704)  :  Interesting  Old  Meteorological  Lit- 
erature; Fire  at  Mount  Weather.  Va.;  Ice  Columns  in  (Jravelly  Soil,  and  Studies 
on  the  Vortices  in  the  Atmosphere  of  the  Earth  (illus.),  by  F.  H.  Bigelow. 

Meteorolog'y  [of  the  Transvaal],  edited  by  L.  V.  Praagh  (TIk-  Transvaal 
and  Itx  MinvH.  London  and  Johanncshurg,  1906,  pp.  90-93,  figs.  6). — The  char- 
acteristic features  of  the  meteorology  of  the  Transvaal  are  presented  in  sum- 
mary tables  and  brief  descriptive  notes.  On  account  of  the  absence  of  marine 
influence  the  climate  of  the  Transvaal  is  very  dry  and  the  pro]iortion  of  sun- 
shine large. 

The  country  consists  topographically  of  a  series  of  three  plateaux,  the  low 
veld,  ranging  from  tiOO  to  1,500  ft.,  with  a  tropical  and  subtropical  climate; 
the  middle  veld,  which  is  fairly  well  wooded,  ranging  from  1,500  to  4,000  ft., 
and  ^the  high  veld,  a  treeless  rolling  i»lain  exceeding  in  elevation  4,000  ft. 

As  a  result  of  these  variations  in  altitude  there  is  an  extreme  variation  in 
temperatui'e.  The  mean  ainiunl  temjierature  ranges  from  57  to  70°  F.,  the 
mean  monthly  temperature  from  50  to  70°,  tlie  mean  summer  temperature  from 
09.5  to  72.5°,  and  the  mean  winter  temperature  from  5.3.0  to  04°.  The  tempera- 
ture variation  for  the  low  veld  is  greater  than  for  the  other  plateaux.  The 
absolute  maximum  temi^erature  recorded  for  the  low  veld  during  1004-5  was 
108°  F.,  for  the  middle  veld  !»0  to  104°,  and  for  the  high  veld  84  to  92°,  with 
the  minimum  for  the  low  veld  33°,  for  the  middle  veld  22  to  37°,  and  for  the 
high  veld  18  to  23°.  The  mean  annual  temperature  was  for  the  low  veld  74.9°, 
for  the  middle  veld  64.8  to  07.5°,  and  for  the  high  veld  55.6  to  60.9°. 

As  regards  rainfall,  the  seasons  are  divided  into  wet  and  dry,  the  wet  season 
beginning  with  October  and  ending  with  March.  Sudden  and  violent  thunder- 
storms are  of  frequent  occurrence  near  the  beginning  and  end  of  the  rainy  sea- 
son. The  winter  season  (May  to  the  middle  of  September)  corresponds  sub- 
stantially with  the  dry  season,  and  is  the  most  pleasant  portion  of  the  year. 
The  mean  annual  rainfall  at  24  stations  during  1903—1  was  32.16  in.,  ranging 
from  23.37  to  53.61  in.  Tlie  mean  for  14  years  at  Pretoria  was  26.31  in.  During 
1904-5  the  annual  rainfall  at  7  stations  varied  from  13.09  to  29.85  in.,  the  aver- 
age being  21.18  in. 

As  would  be  exi)ected  evaiwratiou  is  high,  being  approximately  three  times 
the  rainfall.  Snow  occasionally  falls  on  the  high  veld,  and  during  summer 
(October  to  ^Larch)  violent  and  destructive  hailstorms  frequently  occur.  The 
lirevailing  wind  direction  is  NNW.  A  south  wind  usually  brings  rain,  but 
thunderstorms  come  on  a  northwest  wind.  Heavy  dust  storms  not  infrequently 
riffur  in  many  parts  of  the  coijntry  dui-ing  winter.  The  atmospheric  pressure 
is  remarkably  uniform,  the  maximum  yearly  range  being  about  i  in. 

Work  of  the  meteorological  station  during  1906,  G.  LDstner  {Ber.  K. 
Lehranst.  H>//f,  Ohst  ii.  (laricnhaii,  GciscnJieim,  J90G,  pp.  279-286). — Observa- 
tions on  atmospheric  ju-essure.  temperature,  rainfall,  cloudiness,  humidity,  dii'ec- 
tion  and  force  of  wind,  sunshine,  etc.,  at  the  meteorological  observatory  of  the 
Royal  School  for  Wine,  Fruit,  and  (iarden  Culture  at  (Jeisenheim  are  summar- 
ized. Notes  on  phenological  observations  during  the  year  are  also  briefly  re- 
ported. 

British  rainfall,  1906,  IT.  R.  Mir.i,  (London,  1907.  pp.  100  +  2S0,  pis.  5.  figs. 
12;  rev.  in  Suture  \ London].  71!  (1907),  No.  WHO,  p.  .j,S7).— This  report  is  as 
usual  compiled  :"vom  observations  by  a  large  number  (4,267)  of  voluntary  ob- 
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servers  in  different  parts  of  the  British  Isles  (E.  S.  R.,  IS,  p.  423).  The  data 
are  discussed  with  reference  to  distriltution  of  the  rainfall  in  time  and  space, 
and  the  relation  of  the  total  rainfall  of  the  year  to  the  average  of  previous  years 
is  pointed  out.  Special  articles  on  wind  intlnence  on  rain  gages,  by  I..  C.  \V. 
Bonacina,  and  on  the  Christmas  snowstorm  of  1906,  as  well  as  records  of  evaj)- 
oratiou  and  percolation  are  also  included. 

The  article  on  wind  influence  on  rain  gage  measurements  traces  briefly  the 
historical  develoi)ment  of  knowledge  on  the  subject,  discussing  also  the  prob- 
able modus  operandi  of  the  causes  <»f  these  effects  and  indicates  the  method? 
that  have  been  suggested  or  adopted  for  removing  such  effects  as  a  source  of 
error  in  rainfall  records.  A  bibliography  of  4!'t  references  to  literature  of  the 
subject  is  given. 

The  average  evaporation  I'ecorded  at  11  stations  during  1900  was  18.07  in. 
The  average  rainfall  for  the  year  as  compiled  from  records  of  172  selected  sta- 
>  tions  well  distributed  over  the  British  Isles  was  34.23  in.  for  England  and 
Wales,  48.09  in.  for  Scotland,  37.85  in.  for  Ireland,  and  38.71  in.  for  the  British 
Isles  as  a  whole,  approximating  very  closely  the  average  for  .30  years,  1870  to 
1899.  A  deficiency  of  1  i)er  cent  in  England  and  Wales  and  0  jier  cent  in  Ire- 
land was  compensated  for  by  an  excess  of  8  per  cent  in  Scotland. 

The  records  of  73  selected  stations  showed  an  average  of  210  rain  days  for 
the  British  Isles  as  a  whole,  192  in  England  and  Wales,  220  in  Scotland,  and 
231  in  Ireland.  The  number  of  rain  days  was  considerable  in  excess  of  the 
average  of  previous  years,  although,  as  shown  above,  the  rainfall  agreed  closely 
with  the  avei-age.  The  records  of  the  same  7.3  selected  stations  showed  553  abso- 
lute droughts — that  is,  i)eriods  of  more  than  14  consecutive  days — no  one  of 
which  was  a.  rain  day,  and  29  partial  droughts — that  is,  more  than  28  consecu- 
tive days  the  mean  rainfall  of  which  did  not  exceed  0.01  in.  "  In  1906  abso- 
lute droughts  were  somewhat  more  prevalent  than  on  the  average  of  18  years, 
while  partial  droughts  were  less  ])revalent  to  nearl.v  the  same  degree.  .  .  . 
There  were  three  periods  of  absolute  drought.  The  first,  beginning  at  various 
dates  from  INIarch  18  to  28,  and  ending  between  April  3  and  IS,  affected  22  sta- 
tions, mainly  in  England  and  Wales,  but  also  in  Scotland  and  the  southwest  of 
Ireland.  The  last  fortnight  of  March  and  the  first  fortnight  of  April  were  in 
fact  very  dry  in  all  parts  of  the  British  Isles.  The  second  period  of  absolute 
drought  was  Vfetween  .June  1  and  19,  but  it  affected  only  ,^>  out  of  the  73  stations, 
all  except  two — one  in  North  Wales  and  one  in  the  north  of  Ireland — being  in 
the  west  of  Scotteind.  The  third  and  most  important  absolute  drought  occurred 
in  August  and  September,  and  was  re|»orted  from  23  stations  scattered  pretty 
well  over  the  whole  of  the  British  Isles." 

The  records  of  the  same  stations  also  show  during  1906,  91  rain  spells — that 
is,  periods  of  more  than  14  consecutive  days,  every  one  of  which  was  a  rain  day. 

The  distribution  of  the  rainfall  of  the  British  Isles  is  shown  graphically  in 
diagrams  and  in  shaded  and  colored  charts. 

York  rainfall  records  and  their  possible  indication  of  relation  to  solar 
cycles,  .1.  E.  Clark  (/^*/>^  Brit.  Assoc  Adr.  >S'c(.,  1!)0(),  pp.  r)00-')02;  ahs.  in 
i^iimons's  Met.  Man.,  .'i2  (1907),  .Yo.  J,!)',,  pp.  32,  33).— A  study  of  data  from 
rainfall  records  for  89  years  at  York  in  comparison  with  Wolf  and  Wolfer's 
sunspot  values  show  a  close  agreement  between  the  sunsi)ot  and  the  rainfall 
curves.  Similar  results  were  obtained  from  a  study  of  long-period  rainfall  rec- 
ords at  other  places  in  Gi'eat  Britain. 

Some  barometric  and  rainfall  changes  of  an  oscillatory  nature,  W.  J.  S. 
EocKYER  (Rpt.  Brit.  Assoc.  Adv.  8ci.,  1906,  pp.  ,501,  502). — The  paper  of  which 
this   is  an  abstract  calls  attention   to  the  see-saw  nature  of  the   barometric 
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changes  and  tli(>  acconipauyiuij;  rainfall  Unotnatlons  at  oitjioslte  sides  of  the 
earth.     See  also  a  previons  note  (K.  8.  11.,  is,  ]>.  711). 

On  the  radioactivity  of  atmospheric  precipitation  {Ifiiiniirl  U.  Erdr,  19 
(1907),  ISlo.  12,  IK  ■tJ.'i). — This  is  a  brief  note  on  observations  by  (J.  Costanzo  and 
C.  Negro  in  Bologna  on  the  radioactivity  of  snow  and  rain  nnder  different  con- 
ditions. They  fonnd  that  the  snow  and  rain  were  always  radioactive  at  the 
time  of  precipitation,  bnt  that  the  radioactivity  disappeared  very  quickly 
(within  2  lioui-si  after  pr(H-!|)itation.  I'rccipitation  accompanying  storms  was 
decidedly  more  radioactiv**  than  ordinary  precipitation. 

Factors  which  modify  the  climate  of  Victoria,  A.  \V.  McCurdy  (Nat.  Cjeogr. 
Mag.,  18  (1907),  Ao.  .7,  /</).  ,?//.5-;?'/8,  fif/s.  2).— The  climate  of  Victoria  is  stated 
to  be  characterized  by  a  mild  winter,  warm  snnuner  days  and  cool  summer 
nights,  and  a  niiiiiiiium  iireciiiitntion.  The  principal  factors  determining  the 
climate  arc  insular  jiosition;  very  uniform  temperature  of  the  Pacific  Ocean  to 
the  west;  prevailing  westerly  winds,  with  free  access;  high  mountain  ranges 
which  are  situated  at  such  distance  that  but  little  of  the  precipitation  caused 
by  them  extends  to  Victoria  ;  the  01ymi)ic  Mountains,  withdrawing  the  moisture 
from  the  south  winds  before  they  reach  Victoria  and  rendering  them  cool  and 
dry;  and  small  precipitation  throughout  a  large  portion  of  the  year,  ])ermitting 
abundant   sunshint*. 

Natural  conditions  of  Uruguay,  A.  Backhaus  and  J.  V.  Diaz  (Rev.  ^ecc. 
Agron.  Uiiir.  Moiitcridco,  1907,  Xo.  1,  pp.  87-9//). — The  climatic  and  soil  condi- 
tions of  this  country  are  briefly  summarized. 

The  climate  of  Ceylon,  W.  H.  de  Silva  {Brit,  Med.  .Jour.,  1907,  No.  2U5, 
pp.  1338-1  SJiO). — The  climatic  conditions  of  Ceylon  are  briefly  summarized.  The 
mean  annual  temperature  of  the  island  is  76.3°  F.,  the  high^t  recorded  tem- 
perature for  the  last  35  years  103.7°,  and  the  lowest  2S.2°.  The  climate  varies 
considerably  in  different  parts  of  the  island  as  regards  both  temperature  and 
rainfall,  being  influenced  chiefly  by  the  elevation  and  by  the  southwest  and 
northeast  monsoons.  The  average  annual  rainfall  for  a  lai'ge  number  of  years 
has  been  72.8(5  in. 

Climate  of  different  parts  of  the  world,  M.  Butjsman  (Cultura,  19  {1907), 
Xos.  225,  pp.  .]  1,0-3-1,2;  228-229,  pp.  591,-601;  231,  pp.  769-780).— This  is  a  con- 
tribution to  the  climate  of  Cochin-China  as  indicated  by  the  growth  of  differ- 
ent species  of  plants.     See  also  a  previous  note  (E.  S.  R.,  ID,  p.  ll.^»). 

Chemical,  microg'raphical,  and  bacteriological  studies  of  the  mineral 
waters  of  Cuba,  .T.  A.  Fkrnanukz  Benitkz  (.1;;.  Acad.  ('loi.  Hahaiia,  J,.',  {1907), 
June,  pp.  G',^72:  Jiihi-Au!/.,  pp.  181-196;  t<ept.,  pp.  297-336,  pis.  9;  Oct.,  pp. 
"69-397,  pLs.  6;  Noi\,  pp.  .',51-.',75,  pi.  1). — Methods  employed  and  the  results  ob- 
tained in  the  examination  of  a  large  number  of  samples  of  water  from  different 
provinces  of  Cuba  are  reported  in  detail.  A  classification  of  the  waters  on  the 
basis  of  the  results  obtained  is  given. 

The  microflora  of  the  Prague  water  supply,  F.  Ruttner  {Arch.  Xaturw. 
Landcsdurchf.  Bohmeii,  13  {1906),  No.  .',,  pp.  .1,7,  figs.  8).— The  methods  used 
and  results  obtained  in  a  detailed  study  of  the  water  supply  of  Prague  and  its 
relation  to  the  sources  from  which  it  is  derived  are  reported. 

Water  supplies  and  water  powers  [of  north-central  Wisconsin],  S.  Weid- 
man  {Wis.  dcol.  (iiid  Nat.  Hist.  Hurrejj  Bui.  16,  1907,  8ci.  *SVt.  //.  ;)/).  663-672, 
pi.  1). — A  study  of  this  subject  in  connection  witli  a  geological  survey  of  north- 
central  Wisconsin  showed  that  the  numerous  streams  of  the  area  afford  abun- 
dant supplies  of  water  for  stock  and  that  there  is  an  abimdant  supply  of  soft 
underground  water  for  domestic  iJuriMjses  in  all  of  the  geological  formations. 

A  partially  completed  survey  of  the  water  power  of  the  area  shows  this  to  be 
a  prominent  and  valuable  natural  resource. 
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Water  supply  and  sewerage  {Ann.  R/jt.  Bd.  Health  .l/fl.s,s.,  SS  (1906),  pp. 
69-349,  j)ls.  10). — Xlie  subjects  discussed  in  this  report  are  as  usual  advice 
given  to  cities,  towns,  public  institutions,  and  individuals  regarding  water  and 
ice  supply,  examination  of  public  water  supplies  and  rivers,  water-supply  statis- 
tics, and  experiments  on  the  purification  of  sewage  and  water  at  the  I^awrence 
Experiment  Station  in  190G,  including  purification  of  sewage,  water  filtration, 
and  the  significance  of  the  numbers  of  bacteria  in  water  and  sewage  developing 
at  different  temperatures  (E.  S.  R.,  18,  p.  212). 

Contribution  on  the  role  of  the  septic  tank  in  the  biological  purification  of 
sewage,  S.  K.  Dzerszgowski  {Arch.  Sci.  Biol.  [St.  Pctersl).],  13  {1907),  No.  1, 
pp.  25-68,  figa.  3). — From  a  somewhat  detailed  study  of  this  subject  at  the  sew- 
age purification  station  at  Tsarskoye-Selo  near  St.  Petersburg,  the  author  con- 
cludes that  the  principal  function  of  the  septic  tank  is  to  remove  the  suspended 
organic  and  mineral  matter,  or  that,  in  other  words,  the  septic  tank  acts  pri- 
marily as  a  sedimentation  basin.  While  the  biological  processes  bring  about 
changes  which  reduce  the  volume  of  this  sediment  and  facilitate  the  processes 
of  purification,  the  rate  of  disintegration  and  solution  is  so  slow  that  only  a 
small  fraction  of  the  daily  product  is  so  destroyed.  As  an  independent  agent 
of  purification  the  septic  tank  is  considered  of  little  value,  a  positive  disad- 
Aantage  as  a  preparation  of  sewage  for  further  treatment  on  contact  beds  and 
filters,  and  useless  for  lai'ge  purification  plants  provided  with  mechanical  ap- 
paratus for  removing  suspended  matter. 

SOILS— FERTILIZERS. 

The  soils  of  Tennessee,  their  chemical  composition  and  fertilizer  require- 
ments, C.  A.  MooERs  {Tennessee  Sta.  Bui.  7.s,  pi).  .'i7-90,  map  1). — Chemical 
analyses  of  11.3  samples  of  typical  soils  from  different  parts  of  the  State  which 
have  been  made  since  the  publication  of  a  former  bulletin  on  soils  (E.  S.  R.,  10, 
p.  2G)  are  reported,  with  discussion  of  general  characteristics,  classification, 
and  fertilizer  requirements  as  indicated  by  analysis  and  fertilizer  experiments. 

The  samples  were  as  a  rule  of  two  distinct  classes  "(1)  virgin  soils,  either 
from  the  forest  or  from  newly  cleared  land,  and  (2)  old  lands,  which,  like  the 
majority  of  those  under  cultivation  in  the  State,  had  not  been  modified  by 
previous  manuring  or  fertilizing."  The  methods  of  analysis  were  essentially 
those  of  the  Association  of  Official  Agricultural  Chemists,  potash,  however, 
being  determined  by  Moore's  direct  method  (E.  S.  R.,  10,  p.  408)  and  clay  re- 
moved from  the  ammonia  extract  in  the  determination  of  humus  by  settling  and 
repeated  evaporation  and  resolution. 

A'general  sui-vey  of  the  State  shows  that  "  in  passing  from  the  eastern  to  the 
westei'n  limits  of  the  State  marked  variations  both  in  the  soils  and  in  the  farm- 
ing conditions  are  readily  noticeable.  In  east  Tennessee  sharp  contrasts  occur. 
The  prevailing  soils  range  in  color  from  light  gray  to  dark  red,  and  in  texture 
from  sandy  loam  to  clay  loam.  Many  of  the  valleys  have  the  appearance  of 
being  fertile  and  well  farmed ;  others  are  poor  and  abandoned.  Some  of  the 
hill  lands  are  highly  productive,  and  that  others  are  of  the  oi)posite  character 
is  evident  at  a  glance.  On  the  Cumberland  Plateau  is  found  a  large  area  which, 
although  supporting  a  fair  forest  growth,  has  little  durability  under  farm  crop- 
ping: On  descending  from  the  plateau  there  are  found  extending  around  tlie 
central  basin  of  middle  Tennessee,  and  forming  the  outer  part  of  the  highland 
rim,  fertile,  red-colored  soils  of  limestone  origin.  Next  to  them,  and  forming  the 
inside  of  the  rim,  are  the  poor  gray  and  yellow-colored  soils  of  the  barrens.  A 
marked  change  again  takes  place,  however,  when  the  rim  has  been  crossed  and 
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the  rich  limestone  area  of  the  central  basin  is  entered.  On  every  hand  are  in- 
dications of  {jreatly  increased  soil  fertility.  ...  In  west  Tennessee  .  .  .  the 
soils  are  by  natnre  fairly  fertile  and  dnrable,  and  are  remarkable  for  the  great 
variety  of  croi)s  whicU  they  prodnce  to  advantage,  bnt  have  snffered  nuicli  from 
one-sided  cropping  and  from  erosion.  On  the  western  bonndary,  along  the 
Mississippi  Kiver,  are  alluvial  soils  of  almost  unsurpassed  fertility. 

"  It  is  especially  noteworthy  that  throughout  the  State  each  change  in  soil 
type  coincides  to  a  marked  extent  with  a  change  in  the  rock  or  other  geological 
formation  from  which  the  soil  originated." 

It  is  stated  that  "practically  all  of  the  upland  soils  of  this  State  are  of 
residual  origin — formed  where  they  lie,  as  the  result  of  the  decomposition  of 
the  rock  or  other  material  similar  to  that  which  underlies  them."  Each 
formation  has  given  rise  to  soils  of  fairly  well-defined  physical  characteristics, 
such  as  color  and  texture  and  similarity  of  mineral  constituents.  Investigation 
of  the  fertile  and  durable  soils  of  the  State  appai-ently  shows  "  little  uniformity 
in  physical  composition,  that  is,  there  are  both  rich  and  poor  loams,  silt  loams, 
clay  loams,  etc.  In  fact,  there  is  only  one  apparent  feature  in  which  the  soils 
of  similar  productiveness  under  continued  cropping  closely  resemble  each  other, 
and  that  is  their  ct»ntents  of  the  mineral  elements  of  plant  food,  phosphoric 
acid  in  particular."  In  other  words,  Tennessee  soils  have  "  originated  from  dif- 
ferent formations,  which  were  very  unequally  supplied  with  the  mineral  plant- 
food  elements,  and  the  resulting  soils  have  the  same  characteristics." 

The  principal  soil  formations  dealt  with  in  the  case  of  the  east  Tennessee 
soils  are  Knox  dolomite,  shale,  Chickamauga  limestone,  miscellaneous  marbles 
and  limestones,  Tellico  sandstone,  and  alluvial.  The  soils  of  west  Tennessee 
are  mainly  "  derived  from  geological  deposits  which  were  not  r-onsolidated  into 
rock." 

Complete  analyses  of  the  "insoluble"  residues  from  ordinary  analyses  of  12 
soils  "  sho^v  that  the  hydrochloric  acid  digestion  removed  in  each  ca.se  most  of 
the  phosphoric  acid,  lime,  and  magnesia,  but  that  large  amounts  of  pota.sh 
were  unacted  upon."  Examinations  of  a  number  of  samples  indicate  that  soil 
acidity  is  general  throughout  the  State. 

General  recommendations  regarding  the  best  methods  of  cropping  and  fertiliz- 
ing to  increase  and  maintain  the  fertility  of  the  soils  are  given  with  fertilizer 
formulas  for  special  crops  and  a  discussion  of  the  advantages  of  utilizing  the 
geological  origin  as  a  basis  of  classification  of  Tennessee  soils.  In  the  author's 
opinion  geological  origin  affords  "  decidedly  the  l)est  means  of  grouping  these 
soils  with  regard  l)oth  to  physical  and  to  chemical  composition.  .  .^.  To  base 
the  classification  on  texture  and  structure  alone  would  be  to  ignoi'e  the  ex- 
ceedingly important  factor  of  plant-food  supply,  on  whieh  would  depend  not 
only  the  use  of  fertilizers,  but  also  to  a  great  extent  adaittability  to  kind  of 
farming." 

More  light  on  the  origin  of  the  Missouri  River  loess,  ,1.  E.  Todd  {Proc. 
loica  Acad.  Sci.,  IS  iJ!)06),  pi),  187-19.'f). — As  a  result  of  recent  investigations 
of  a  loess-like  deposit  of  Lake  Dakota  the  author  concludes  that  while  the  mass 
of  the  Missouri  River  loess  will  continue  to  be  credited  to  aqueous  forces  a  very 
considerable  portion  will  be  found  to  be  the  work  of  wind.  "The  pinnacles 
along  the  eastern  verge  of  the  trough  of  the  Missouri  in  Iowa,  including  possi- 
bly Council  Bluffs  in  part,  and  the  higher  ridges  south  of  the  Missouri  in 
northern  Nebraska,  also  in  less  degree  south  of  the  Platte,  the  extensive  blanket 
covering  the  broad  divides,  especially  those  between  larger  streams,  may  be 
placed  under  this  head." 

Agricultural  geology,  E.  H.  L.  Schwarz  (yatal  Affr.  Jour,  and  }Jin.  Rcc, 
10   {1907),  \o.  H,  1)1).  933-9.'f5). — This  is  an  argument  in  favor  of  a  ivvival  of 
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the  geological  survey  in  Natal  and  explains  at  some  length  the  relation  of 
geological  formations  and  conditions  to  the  physical,  chemical,  and  biological 
character  of  the  soil,  water  snpjily  and  drainage,  and  similar  matt(M-s  of  agri- 
cultural importance. 

Soils  in  relation  to  fertility,  I.  Cameron  {RlKXlesian  Agr.  Jour.,  //  {1901), 
No.  5,  pp.  'iSS-JfJ/'f). — This  is  a  brief  general  descrii>tion  of  the  arable  soils  of 
Rhodesia  and  a  discussion  of  their  formation,  composition,  and  adaptations. 
Mechanical  and  chemical  analyses  are  given  of  samples  of  a  typical  soil  of  the 
region. 

On  potash  and  phosphoric  acid  in  cultivated  soils  of  Java,  T.  Marr  ( Meded. 
ProefHiat.  Oosi-Jara,  J,,  so:,  1901,  No.  35,  pp.  291-355,  pis.  2).— The  results  of  a 
detailed  study  of  the  total  and  available  potash  (soluble  in  calciiun  chlorid 
and  2  per  cent  citric  acid)  and  phosphoric  acid  (soluble  in  nitric,  hydrochloric, 
and  2  per  cent  citric  acids)  in  a  large  number  of  ,T;ivan  soils  are  reported  in 
detail  in  this  article. 

Experiments  on  the  availability  of  phosphates  and  potash  in  soils,  J.  W. 
Leather  {Mem.  Dcpt.  Agr.  India,  Chcm.  ficr.,  /  {19U1),  No.  //,  pp.  1(3-51,  pis. 
//). — Determinations  of  available  phosphoric  acid  and  potash  by  the  Dyer 
method  and  pot  tests  with  cereals  during  two  years  with  8  soils  fi*om  different 
l>arts  of  India  are  reported,  the  autht)r  concluding  from  the  results  obtained 
that  "there  can  not  be  any  doubt  that  the  fl)yer|  method  is  itroving  generally 
useful  for  ordinary  agricultural  land,  enjoying  a  rotation  of  croi)s.  one  of  which 
is  usually  a  cereal,  and  that  the  limiting  figure  i)i'op(tsed  by  Dyer  is  nuich  more 
generally  a])plicable  than  might  have  been  expected."  Dyer's  limiting  figures 
are  U.Ol  per  cent  of  potash  and  phosphoric  acid  soluble  in  1  per  cent  citric  acid, 
i.  e.,  soils  containing  less  than  this  amount  need  phosi)li()ric  acid  and  potash. 

Investigations  on  the  moisture  content  of  soils,  W.  Sciineidewind  et  al. 
(Landir.  Jnlirb.,  3G  {1901),  No.  If,  pp.  5H2-'S5). — Deternunations  of  moisture 
to  a  depth  of  2.">  cm.  during  the  dry  year  1005  and  the  wet  year  1  !>()(;,  in  fallow, 
fertilized,  and  unfertilized  rotation  i)lats,  and  green  manure  plats,  are  reported. 
The  soil  water  varied  widely  in  the  two  years.  The  highest  water  content  was 
found  in  fiillow.  The  water  sui)ply  of  the  soil  was  exhausted  to  the  greatest 
extent  by  oats.  Fertilizers  by  increasing  the  growth  increased  the  draft  on 
the  water  supply  of  the  soil,  and  green  manui-e  crojis  ma<le  a  large  draft  on 
soil  moisture. 

Note  on  the  movement  of  moisture  in  soils,  W.  .1.  Humphreys  {Srie)ice,  n. 
scr.,  26  {1901),  No.  661,  pp.  Jf80,  ^,S/).— This  is  a  brief  note  calling  attention 
to  the  important  role  which  changes  in  surface  tension  due  to  changes  in  tem- 
perature i>lay  in  the  movement  f»f  soil  moisture.  The  fact  that  the  surface 
tension  of  the  soil  moisture  increases  as  its  temperature  is  lowered  accounts 
for  the  more  I'apid  movement  of  moisture  toward  the  surface  of  the  soil  during 
the  night  than  during  the  day. 

"  Whenever  the  temperature  falls  very  greatly  the  corresponding  large 
increase  in  the  tension  and  in  the  condensation  at  the  cold  surface  will  take 
much  moisture  from  the  warmer  soil  beneath.  It  is  largely,  if  not  wholly,  this 
that  leads  to  wet  soils  so  often  seen  on  cold  mornings  when  there  has  been  no 
rain,  and  to  the  surprising  depth  of  mud  that  frequently  follows  a  thaw.  It 
accounts,  too,  for  the  considerable  supjily  of  moisture  from  the  deeper  soil  in 
the  production  of  ice  columns — spewing  of  the  ground. 

"  This  temperature  effect  on  surface  tension,  on  condensation,  and  on  evap- 
oration also  greatly  conserves  that  moisture  already  in  the  earth  and  keeps  it 
in  motion.  That  is,  the  moisture  is  brought  to  the  surface  in  greatest  abundance 
only  when  the  temperature  there  is  low  and  therefore  the  rate  of  evaporation 
into  the  air  small,  and  whenever  the  surface  temperature  is  increased,  leading 
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to  a  higher  rate  of  evaporation  into  the  air,  the  nioistm-e  is  drawn  away  to  the 
cokler  portions  of  the  soil  beneath,  wliere  it  is  protected  from  the  winds  by  the 
top  layers  wliich  it  lias  just  left." 

The  niovenaents  of  the  soluble  constituents  in  fine  alluvial  soil,  A.  J. 
EWART  (I'roc.  Uoy.  tioc.  Victoria,  n.  so:,  20  (1907),  No.  I,  po.  JN-JS). — The  au- 
thor reports  a  series  of  plat  e.xperinients  on  "(1)  a  leached  basalt  clay,  shal- 
low, overlying  a  very  tough  clay  subsnil,  and  (2)  dcej)  san<l  of  alluvial  nature, 
overlying  white  sandy  subsoil,  with  some  clay,"  in  which  the  effect  of  air- 
blalced  and  quicklime,  gypsum,  superphosphate,  bone,  nitrate  of  soda,  sulphate 
of  ammonia,  and  blood  manure  on  the  growth  of  rye  and  oats  and  on  the  avail- 
ability of  the  soil^  constituents  on  manured  and  unmannred  soils  was  studied. 
The  main  results  of  the  e.xperinients  were  as  follows: 

On  unmannred  soil  the  sodium  nitrate  apiieared  to  lower  the  jiercentage  of 
dissolved  matter  during  the  eight  months  following  its  aiiplication.  The  slaked 
lime  lowered  the  amtnmt  at  first,  but  by  the  end  of  the  year  it  was  up  to  the 
normal  level  again.  In  .-ill  other  cases  the  amount  of  water-soluble  matter  in- 
ci-eased  at  first,  but  fell  below  the  unmannred  level  by  the  end  of  the  year,  ex- 
cept in  the  case  of  the  gypsum,  in  which  it  remained  high  in  sjiite  of  a  heavy 
loss,  and  of  the  blood  manure,  in  which  it  did  not  fall  below  the  amount  in  the 
unmanured  plat. 

The  distribution  of  water-soluble  and  acid-soluble  matter  in  the  soils  (1  lig. 
exti-acted  with  2  liters  each  of  water  and  decinormal  hydrocliloric  acid)  at  dif- 
ferent dates  is  shown   in  the  following  table: 

Matter  soluble  in   iratcr  and  in  dilute  acid  iter  l-ilof/rain  of  soil. 


May  18. 

September  25. 

December  20. 

In  wa- 
ter. 

In  dilute 
acid. 

In  wa- 
ter. 

Oramfi. 

0.39 
.48 
.47 

In  dilute 
acid. 

Orams. 
4.69 
4..">2 
4.41 

In  wa- 
ter. 

In  dilute 
acid. 

Orams. 
0.61 

Orams. 

4.8''- 

Orams. 

0.43 

.40 

.49 

Orams. 
4.56 

8  inches 

.49             4.88 
An             4.1)9 

4.04 
3.76 

^ 

"  In  regard  to  tlie  distribution  of  the  soluble  matter  in  the  different  layers, 
the  downward  movement,  as  the  result  of  continuous  rain,  and  the  less  marked 
upward  ascent  during  drought,  were  well  shown  by  the  unmanured,  slaked  lime, 
gypsum,  nitrate  of  soda,  bone  dust,  and  superphosiihate  plats,  while  the  down- 
ward movement  was  merely  lessened  in  summer,  and  not  actually  reversed  in 
the  case  of  the  quicklime,  ammonium  sulphate,  star  phosi)liate.  and  blood  ma- 
nure plats.  The  averages  for  the  water-soluble  matter  in  all  the  i)lats  are  re- 
niarlvably  consistent  with  the  conclusions  mentioned,  the  sui'face  sliowing  a 
fall  and  rise,  S  in.  depth  a  slow  fall,  and  the  IG  in.  an  almost  similar  rise  by  the 
end  of  the  year.  .  .  . 

"  The  amount  of  matter  soluble  in  dilute  acid  underwent  a  secondary  rise  at 
the  end  of  the  year  in  the  superficial  layers  in  the  case  of  the  unmanured, 
sodium  nitrate,  ammonium  suli)hate,  bone  dust,  and  slaked  lime  jilats,  but  in  all 
other  cases  decreased  steadily  .in  the  surface  layers  of  soil.  The  (piicklime  plat 
was  exceptional  in  showing  not  only  a  rise  in  the  suiiei-ficial  layer  in  Septem- 
ber, but  also  an  increase  in  the  average  for  the  v^^hole  Ki  in.,  followed  by  a 
pronounced  fall  in  December.  As  regards  the  averages,  these  decreased  dui-ing 
the  year  in  all  the  plats  excepting  the  unmanured  and  slaked  lime  plats,  but 
the  increases  in  these  were  very  slight  in  amount.  .  .  . 
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"The  average  acid-soluble  matter  decreases  steadily  on  the  surface  and  more 
rapidly  in  the  dee[)er  layers,  espeiially  during  the  summer  months.  .  .  . 

"  It  will  further  be  noticed  that  the  apparent  loss  from  all  the  plats  except- 
ing the  slaked  lime  and  unmanured  ones  (where  there  is  a  slight  gain)  is  very 
much  greater  than  can  be  explained  by  the  ash  removed  by  the  crop.  To  what 
extent  these  apparent  losses  are  real  ones,  and  to  what  extent  they  are  due  to 
decreases  in  solubility,  to  increases  in  absorptive  power,  or  to  changes  in  dis- 
tribution, must  be  reserved  for  further  investigation.  As  far  as  they  go  they 
seem  to  show  that  the  fine  alluvial,  sandy  rivei"-flat  soils  widely  cultivated  in 
many  parts  of  Victoria  appear  to  be  pec-uliaily  liable  to  exhaustion  under  the 
action  of  all  chemical  manures  excepting  slaked  lime." 

Relations  between  the  properties  of  soils  and  the  assimilation  of  food  by 
plants,  J.  KiiXK;.  E.  ("oppknratii.  and  .1.  IlASKXBAr>tKK  (Landir.  ^'ers.  Stat., 
66  {1901),  Ao.  6.  pp.  J,01-.',61.  fig.  1 :  abs.  in  ('hem.  Zrnthl.,  1907.  II.  Xo.  9.  p. 
725;  Chem.  Ztg..  31  (1907),  Xo.  .J.S.  Rcpcrt.  Xo.  J-i,  p.  ,l')0 ;  .Jour,  fhcui.  Soc. 
[London],  92  (1907).  Xo.  .53S.  II,  pp.  6'-'/~.  6-}S). — In  continuation  of  previous 
investigations  of  similar  character  (E.  S.  R.,  17,  pp.  121,  1138)  the  authors 
report  chemical  and  physical  studies  of  G  typical  soils  (sand,  loamy  sand,  loam, 
calcareous,  clay,  and  shale)  to  determine  if  jiossible  in  this  way  the  relation 
between  the  physical  and  chemical  properties  of  the  soils  and  their  content  of 
plant  food  as  measured  l)y  treatment  with  various  solvents  (strong  sulithuric 
acid,  hydrofluoric  acid.  10  per  cent  hydrochloric  acid,  dilute  organic  acids, 
ammonium  citrate,  G  per  cent  ammonia,  water  under  pressure,  and  water 
charged  with  carborr  dioxid),  and  shown  by  their  productiveness  as  tested  in 
experiments  with  oats,  rye.  peas,  and  potatoes  grown  on  the  soils  in  pots  and 
large  boxes. 

The  6  soils  varied  widely  in  plant-food  content  and  in  physical  properties,  but 
although  the  amount  of  plant  f<iod  dissolved  by  the  different  solvents  was  very 
variable  the  relative  solubility  was.  contrary  to  previous  results  with  other  soils, 
much  the  same  for  individual  solvents  and  soils.'  For  determination  of  easily 
soluble  potash,  lime,  and  magnesia,  therefore,  one  may  use  with  equal  safety 
weak  solutions  of  either  citric  acid,  ammonium  citrate,  ammonium  chlorid, 
acetic  acid,  and  carbonated  water.  Ten  jier  cent  ammonium  chlorid  is  too 
strong,  a  1  per  cent  solution  being  suflicientl.v  strong.  Two  per  cent  solutions  of 
citric  acid  and  ammonium  citi'ate  are  each  considered  well  suite<l  to  determina- 
tion of  available  phosi»horic  acid,  but  the  first  is  preferred. 

The  plant  food,  especially  the  jiotash.  dissolved  by  treatment  of  the  soil  with 
steam  under  a  jtressure  of  5  atmospheres  is  considered  to  approximate  more 
closely  that  taken  up  by  f>lants  than  the  amount  dissolved  by  mineral  solvents. 

A  new  property  of  soils  which  is  described  is  the  power  of  withdrawing  oxygen 
from  hydrogen  peroxid.  This  power  is  attributed  in  tlie  first  place  to  enzym 
action,  since  the  reaction  is  known  to  occur  with  enzyms  and  the  catalytic  power 
is  destroyed  by  treatment  with  substances  known  to  be  jxjisonous  to  enzyms. 
Accompanying  this  action  of  enzyms,  however,  is  the  colloidal  action  of  man- 
ganese and  iron  oxids,  etc.  The  influence  of  these  oxids  in  withdrawing  oxygen 
from  hydrogen  peroxid  is  only  temi)orarily  checked  by  hydrocyanic  acid. 

In  all  of  the  6  soils  except  a  clay  soil  rich  in  manganese  oxid  the  catalytic 
actioti  st<»od  in  almost  <lirect  relation  to  the  humys  content. 

The  growth  of  plants  and  the  consequent  assimilation  of  plant  food  from  the 
soil  appeared  to  depend  not  only  uixtn  the  amount  of  soluble  plant  food  present, 
but  also  upon  the  moisture  and  the  depth  of  the  food-supplying  soil  layer  to  the 
extent  that  the  crop  yield  as  well  as  the  absorption  of  plant  food  uniformly  in- 
creases with  the  water  content  of  the  soil  u\)  to  GO  ]ier  cent  of  the  water-holding 
capacity  of  the  soil  and  with  the  depth  of  the  soil  layer  up  to  30  eui. 
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Large  applications  of  water-solulilt'  fertilizer  salts  as  well  as  harmful  sj'.lts 
retard  plant  growth. 

A  definite  relation  betwe«Mi  physical  properties  of  soils  and  plant  growth  has 
not  yet  been  worked  out  in  these  exiierinients.  The  soils  have  not  been  suffi- 
ciently long  under  uniform  treatment  for  this  purpose. 

The  effect  of  nitrate  of  soda  on  the  properties  of  soils,  Kkl'gek  (Bl. 
Zuckcrriihcnbau,  /-J  (1907),  Ao.  17,  pp.  265-270). — The  injurious  effect  of  nitrate 
of  soda  and  other  sodium  salts  on  the  physical  properties  of  soils  is  attributed 
to  the  formation  of  sodium  carbonate  in  the  soil.  It  is  recommended  that  as 
far  as  possible  such  salts  be  used  only  on  crops  which  do  not  split  up  the  salts, 
leaving  the  sodium  residue  in  the  soil,  but  take  up  both  the  sodium  and  the  acid 
radicle.  The  crops  which  do  this  most  completely  include  most  of  the  cereals 
and  beets.  On  the  other  hand  mustard,  potatoes,  and  oats  split  up  the  sodium 
compounds  and  leave  the  larger  part  of  the  soda  in  the  soil. 

The  utilization  of  raw  phosphate  in  connection  with  green  manuring, 
S.  DE  Gbazia  (Staz.  Spei:  Ayr.  Itul..  ',0  (1907),  Xo.  1,  pp.  5-'i-66;  abs.  in  Chcm. 
Zentb!.,  1907.  II,  A'o.  12,  p.  1011). — Experiments  are  reported  from  which  the 
conclusion  is  drawn  that  green  manuring  with  leguminous  and  cruciferous 
plants  increases  the  availability  of  the  ithosphoric  acid  of  the  soil  and  of  insol- 
uble phosphates  applied  to  the  soil,  the  strongly  acid  root  juices  rendering  the 
phosphates  soluiile.     The  literature  of  this  subject  is  reviewed. 

The  phosphoric  acid  requirements  of  red  clover  in  relation  to  the  assimi- 
lation of  this  substance,  and  clover  sickness  of  soils,  K.  K.  Gedeoiz  (Zhur. 
Opiiitn.  Agron.  [Russ.  Jour.  Expt.  Landic],  S  (1907),  Xo.  1,  pp.  39-6.5;  ahs.  in 
Centbl.  Bakt.  [etc.],  2.  Abt.,  19  (1907),  No.  10-12,  p.  3.'/3).— The  experiments 
reported  by  the  author  show  that  both  clover  and  flax  in  their  earliest  periods 
of  development  require  large  amounts  of  soluble  phosphoric  acid.  Oats  and 
to  a  greater  extent  mustard  showed  smaller  refpiirements  for  soluble  phosphoric 
acid  in  the  soil,  although  their  content  of  phosphoric  acid  was  greater  than  that 
of  clover  and  flax.  The  conclusion  is  reached  that  clover  sickness  is  probably 
due  more  frequently  to  a  deficiency  of  soluble  j^hosphoric  acid  in  the  soil  than 
to  a  lack  of  potash,  which  is  usually  assigned  as  the  cause  of  this  condition, 
although  the  author  does  not  deny  that  a  deficiency  of  potash  may  sometimes 
be  the  cause  of  clover  sickness. 

Studies  on  humus  formation,  III,  S.  Suzuki  (Bui.  Col.  Agr.,  Tokyo  Imp. 
Univ.,  7  (1907).  \  o.  ',.  pp.  513-529). — This  is  an  account  of  a  continuation  of 
studies  on  this  subject  (E.  S.  R.,  19,  p.  419),  the  results  of  the  series  of  studies 
being  summarized  as  follows  : 

"  These  inve.stigations  show  that  the  nitrogen  in  the  humus  is  not  present  as 
amino  compounds,  but  chiefly  as  a  kind  of  protein  which  may  be  connected  more 
or  less  intimately  with  the  black  substances.  In  n)y  former  communication  the 
observation  was  mentioned  that  not  only  starch  but  also  proteins  are  blackened 
by  the  humification  process.  This,  however,  does  not  exclude  that  some  of 
the  protein  is  derived  from  soil  bacteria,  while  another  part  from  the  decaying 
roots.  It  seems  that  during  the  humification  process  certain  atomic  groups  in 
the  protein  molecule  are  considerably  changed  or  also  oxidized  away  and  this 
becomes  thus  less  suited  as  food  for  bacteria  and  mold  fungi. 

"According  to  this  result,  the  writer  is  inclined  to  believe  that  Udransky's 
artificial  nitrogenous  humic  acid  °  would  naturally  differ  from  that  of  the 
natural  one,  because  the  protein-like  substance  or  several  kinds  of  amino  acids 
would  not  be  formed  when  a  mixture  of  glucose  and  urea  is  treated  with  boiU 
ing  hydrochloric  acid. 

<»Ztschr.  Physiol.  Chem.,  12  (18SS),  p.  42. 
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"  It  was  further  sliowu  that  uf  amino  acids  as  such  only  ti'aces  are  present, 
and  that  such  compounds  are  only  obtainable  after  treating  with  hot  concen- 
trated hydrochloric  acid  ;  000  gm.  of  dry  humic  acid  yielded  the  following  decom- 
position products:  Alanin  2.30  gm.,  leucin  2.16,  alanin+aminovalerianic  acid 
0.11,  aminovalerianic  acid  0.57,  copper  salt  of  active  prolin  0.67,  copper  salt 
of  inactive  prolin  0.5,  aspartic  acid  0.06,  impure  aspartic  acid  2.16,  glutamic 
acid  present,  tyrosin  trace,  histidin  trace,  ammonia  1.0,  copper  salts  of  un- 
known acids  30.3.  Of  course,  these  tiuantities  show  tlie  niininium  amount  of 
the  yield,  as  a  part  of  these  substances  are  lost  during  the  puritication  process." 

Nitragin,  O.  Molina  and  C.  Macias  (AgrkuUor  YYuvatan],  1  (1907),  Xo.  10, 
PI).  l~jl)-l5S). — This  article  contains  the  instructions  of  the  commission  of  agri- 
cultural parasitology  of  Mexico  regarding  the  use  of  this  material,  with  a  view 
to  testing  it  on  a  large  scale  by  farnjers. 

Cereals  and  bacteria,  W.  B.  Bottomley  {Country  Life  {London],  22  (1907), 
No.  560,  i).  .'/(ji),  fig.  1). — This  is  a  brief  announcement  of  the  isolation  of  nitro- 
gen-fixing bacteria  which  increase  the  yield  of  barley,  wheat,  and  oats  when  dis- 
tributed in  the  soil  on  which  these  crops  are  grown. 

Purpose  and  plan  of  an  experimental  field  for  bacteriological  investiga- 
tions, W.  KRUiiER  (Landir.  Jiihrl).,  .36  {1907),  Xo.  3,  pp.  371-382). — A  system 
of  experiments  for  this  purpose  as  outlined  for  use  in  cooperative  work  by  the 
German  Agricultural  Society  is  briefly  described. 

Soil  fertility,  M.  Whitney,  trans,  by  H.  Fabre  (Ann.  Ecole  Xat.  A(jr.  Mont- 
pellier,  n.  so:.  7  (1907),  No.  2,  pp.  89-130). — A  translation  of  Farmers'  Bulletin 
257  of  this  Department  (E.  S.  R.,  18,  p.  119). 

The  maintenance  of  fertility  (Ohio  Stn.  Bui.  J  S3,  pp.  190-228,  figs.  -{, 
dgms.  2). — The  experiments  reported  in  this  bulletin  began  in  1S07  and  have 
included  laboratory,  stable,  and  field  investigations  with  manure  from  a  large 
number  of  growing  and  fattening  steers,  dairy  cows,  and  sheep. 

T^he  report  deals  with  the  amount  and  composition  of  manure  produced  by 
different  animals  under  varying  conditions,  the  deterioration  and  preservation 
of  the  manure,  and  its  effectiveness  as  shown  in  field  experiments  with  various 
crops. 

In  tlie  experiments  steers  fed  on  a  cemented  floor  iiroduced  3s.o  lbs.  of  ex- 
crement, exclusive  of  bedding  (which  averaged  about  7  lbs.  additional),  per 
1,000  lbs.  live  weight  per  day.  Three-fourths  of  the  nitrogen  and  phosphorus 
and  seven-eighths  of  the  potassium  given  in  the  feed  and  bedding  were  recov- 
ered in  the  manure  thus  produced.  The  quantity  of  manure  produced  by  dairy 
cows  was  considerably  larger  than  that  from  fattening  steers.  Lambs  fed 
under  shelter  on  an  earth  floor,  on  which  the  manure  was  permitted  to  ac- 
cumulate, produced  20.86  lbs.  of  excrement,  exclusive  of  bedding  (which  aver- 
aged 3.20  lbs.  additional),  per  day  and  per  1,000  lbs.  of  live  weight.  About 
two-thirds  of  the  nitrogen,  four-fifths  or  more  of  the  phosphorus,  and  nine-tenths 
of  the  potassium  contained  in  the  feed  and  bedding  were  recovered  in  the 
manure  from  lambs  thus  fed. 

"  When  manure  was  exposed  for  3  months  in  an  open  barnyard  during  the 
winter  and  early  spring  it  lost  nearly  one-third  of  its  total  fertilizing  value, 
as  shown  by  chemical  analysis.  When  such  manure  was  compared  with  fresh 
manure  in  field  experiments  the  ton  of  yard  manure  produced  increase  to  the 
value  of  $2.15,  as  a  10-year  average,  while  the  ton  of  fresh  manure  gave  an 
average  increase  of  $2.06  for  the  same  period,  showing  a  loss  in  effectiveness 
of  81  cts.  per  ton,  or  27  per  cent. 

"  When  either  fresh  or  yard  manure  was  reenforced  with  gyiisum  or  kainit 
its  effectiveness  was  decidedly  increased,  but  when   floats  or  acid  phosphate 
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was  used  the  gain  was  very  niucli  grt'ater,  so  luucli  so  as  to  make  it  relatively 
unprotitable  to  use  gyitsiiiii  or  kaiuit. 

"The  net  gain  from  the  use  of  acid  phosphate  as  a  nature  reenforcenient 
has  been  greater  than  that  from  floats,  and  the  ton  of  fresh  manure,  reen- 
foreed  with  40  lbs.  of  acid  phosphate,  has  produced  a  10-year  average  increase 
to  the  value  of  .$4.r)7  over  and  above  the  cost  of  treatment,  or  more  than  double 
the  increase  ])roduced  by  the  ton  of  untreated  yard  manure. 

"When  manure  has  been  compared  with  other  fertilizing  materials  on  the 
basis  of  chemical  elements  contained  the  results  justify  the  assumption  tliat 
the  nitrogen,  phosphorus,  and  potassium  of  farm  manure  may  be  expected  to 
produce  effects  eiiual  to  those  produced  by  the  same  elements  in  such  fertilizing 
materials  as  tankage,  bone  meal,  and  muriatje  of  potash,  when  the  two  classes 
of  elements  are  used  in  equal  quantities  and  in  the  same  relative  proportions." 

The  loss  of  fertilizing  value  in  dung  [Mark  Lane  Express,  07  {1901),  A'rv. 
3961,  p.  .'t2-'i). — Analyses  reported  by  T.  K.  Wood  are  quoted  showing  that 
manure  of  cattle  fed  roots,  hay,  and  oil  cakes  contained  0..57  per  cent  of  nitro- 
gen, 35  per  cent  of  which  was  in  ammoniaeal  form,  as  against  0.32  per  cent 
(9  per  cent  ammoniaeal)  in  manure  of  animals  receiving  only  roots  and  hay. 
Thus,  while  the  former  is  much  richer  than  the  latter,  it  is  s'ubject  to  much 
larger  loss  of  nitrogen.     See  previous  note  (E.  S.  R.,  1!),  p.  218). 

Fertilizer  experiments,  W.  Schneidewind  et  al.  (Landio.  Jahrh.,  36  {1907), 
Xo.  .'/,  pp.  586-608). — The  results  obtained  in  1906  with  barnyard  manure  con- 
firmed those  of  previous  years  in  showing  that  deep  stall  manure  is  much  more 
effective  than  that  from  heaps.  The  loss  of  nitrogen  in  the  heap  was  greatly 
reduced  by  spreading  the  fresh  manure  on  a  layer  of  old  manure.  Gypsum  was 
ineffective  and  is  condemned  as  a  preservative.  The  best  results  were  obtained 
by  preserving  the  urine  from  the  stalls  by  itself  and  rotting  the  manure  and 
litter  with  water. 

Green  manuring  with  beans  and  peas  gave  good  results  in  comparison  with 
manure  on  beets  and  oats.  With  potatoes  the  results  were  very  variable.  The 
success  of  green  manures  depends  more  largely  upon  the  rainfall  during  the 
period  of  growth  than  upon  the  character  of  the  soil.  Experiments  with  yel- 
low clover  and  serradella  seeded  between  the  rows  of  grain  indicate  this  to  be 
a  bad  practice  when  the  green  manure  crops  develop  sufficiently  to  aft"ect  inju- 
riously the  growth  of  the  grain. 

In  comparative  tests  of  nitrate  of  soda,  sulphate  of  amnuniia,  and  lime 
nitrogen  on  humus  and  heavy  loess  loams  and  on  a  sandy  soil  with  barley, 
potatoes,  and  sugar  beets  it  was  found  that  in  cases  in  which  the  nitrogenous 
fertilizers  caused  a  large  increase  in  yield  the  nitrate  of  soda  gave  the  highest 
returns,  ammonium  sulphate  next,  and  lime  nitrogen  the  smallest.  When  the 
increases  in  yield  were  small  the  effect  of  the  fertilizers  was  very  nearly  the 
same,  the  less  active  material  giving  a  slightly  greater  increase  than  the 
nitrate.  The  best  results  were  obtained  with  the  less  active  fertilizers  in  the 
ease  of  potatoes.  The  results  further  indicate  that  it  is  a  mistake  to  apply 
these  fertilizers  on  sandy  soils  in  the  fall.  Much  better  results,  however,  may 
be  obtained  by  fall  application  on  the  better  class  of  soils. 

In  a  comparison  of  black  fallow  with  peas  in  5  and  0  year  rotations  the 
financial  return  from  the  rotation  containing  peas  was  decidedlj'  greater  than 
from  that  containing  black  fallow. 

Hiltuer's  Nitragin  and  American  nitro-culture  were  compared  on  horse 
beans,  peas,  alfalfa,  and  serradella,  with  the  result  that  neither  in  field  experi- 
ments nor  in  pot  experiments  did  the  American  nitro-culture  show  any  effect. 
The  Nitragin  was  quite  effective  on  horse  beans,  but  of  little  or  no  benefit  to 
other  crops. 
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Issleib's  process  of  soaking  seeds  for  48  hours  in  a  solution  containing  50 
gm.  each  of  ammonium  nitrate,  potassium  nitrate,  ammonium  phosphate, 
and  sodium  phosphate  per  liter  of  water  was  tested  with  negative  results. 

Chilean  nitrate  combine,  A.  A.  Winslow  (Daily  Consular  and  Trade  Rpts. 
[U.  .S.],  1907,  \o.  3008,  p.  i^).— Statistics  are  given  of  the  output  of  the  nitrate 
mines  of  Chile.  The  export  during  1906  is  given  as  1.766,805  metric  tons, 
valued  at  $79,320,710.  The  export  to  the  United  States  is  constantly  increas- 
ing and  was  about  25  jier  cent  of  the  total  output  in  1906.  "England  consumes 
nearly  one-half  the  output,  (Jermany  coming  next." 

When  wheat  fails,  S.  P.  Thompson  (World's  Work  \ London],  10  (1907),  No. 
59,  pp.  -'/DS-J/HS,  figs.  .'/). — This  article  discusses  the  importance  of  the  develop- 
ment of  methods  for  the  artificial  production  of  nitrate  iu  order  to  insure  the 
continuance  of  an  adequate  supply  of  wheat. 

It  is  stated  that  the  territory  at  present  available  for  wheat  production, 
240.000,000  acres,  is  capable  with  the  jiresent  average  yield  per  acre,  123  bu.,  of 
producing  enough  wheat  for  only  666,000,000  people,  assuming  the  average  an- 
nual consumption  per  head  to  be  Ah  bu.  At  the  itresent  rate  of  increa.se  the 
population  of  wheat-eating  inhabitants  of  the  world  will  reach  this  number  in 
1910.  With  better  methods  of  culture  and  more  liberal  use  of  fertilizers  it 
should  be  possible  to  increa.se  the  average  yield  from  12*  to  20  bu.  per  acre,  but 
it  is  estimated  that  to  do  this  would  require  166  lbs.  of  nitrate  of  soda  per  acre, 
which,  for  the  area  now  under  wheat,  175.000,000  acres,  would  require  12,000,000 
tons  of  nitrate  per  annum. 

The  article  describes  the  Notodden  works  in  ^Norway,  which  are  prepared  to 
utilize  22,000  horsepower  in  the  manufacture  of  basic  lime  nitrate.  This 
power  is  obtained  at  the  unusually  low  cost  of  0.5  ct.  per  kilowatt  hour.  With 
power  at  this  ]iri(e  the  Norwegian  product  can  be  made  at  a  cost  of  half  that  of 
nitrate  of  soda  laid  down  at  Hamburg. 

Food  and  science  (Vountnj  Life  [London],  22  (1907),  \o.  561,  p.  'i70). — This 
is  an  editorial  discussion  of  the  article  noted  above. 

The  industrial  fixation  and  utilization  of  atmospheric  nitrogen  (del  ct 
Terre,  28  (1907),  .Yo.  /,  /;/>.  ;0-/7).— A  brief  review  of  the  history  of  the  de- 
velopment of  processes  for  this  [lurpose.  especially  that  of  Birkeland  and  P^yde. 

On  the  analytical  determination  of  nitrog'en  oxids  and  the  quantitative 
relations  in  combustion  of  nitrogen  in  the  high  tension  flame,  AV.  Xiiranen 
(Dis.'<ert(iti(jn,  Karlsrnlie,  1907,  pp.  JN,  flys.  6). — A  study  of  the  laws  and  con- 
ditions conti'olling  the  oxidation  of  nitrogen  iu  the  high  tension  tlame  is 
reported. 

Validity  of  the  law  of  mass  action  for  the  combustion  of  nitrogen  in  the 
high-tension  flame  arc,  A.  Grau  and  F.  Russ  (Ztsclir.  Elektroclieni.,  13  (1907), 
Xo.  3',,  pp.  573-578,  figs.  2;  abs.  in  Sci.  Abs.,  Sect.  A—Phys.,  10  (1907),  \o.  119, 
pp.  6.'f4,  6-'i5,  fig.  1). — The  authors  give  a  preliminary  account  of  recent  experi- 
ments in  order  to  correct  a  misunderstanding  of  their  work  by  Le  Blanc.  The 
account  deals  with  the  equilibrium  of  NO  concentration,  the  validity  of  the  law 
of  mass  action,  and  the  temperature  of  the  high-tension  tiame.  The  I'esults  of 
their  exiieriments  are  platted  in  a  series  of  curves  which  show  (1)  that  the 
equilibrium  point  of  NO  concentration  of  the  escaping  gas  is  independent  of  the 
energy  consumption  in  the  electric  arc,  (2)  that  the  law  of  mass  action  is  valid 
for  combustion  of  nitrogen  in  such  arcs,  and  (3)  that  the  temperature  attained 
must  be  about  3,500°  C. 

On  the  absorption  of  nitrogen  by  calcium  carbid,  F.  E.  Polzenius  (Chem. 
Ztg.,  31  (1907),  Xo.  77,  pp.  95S,  959;  abs.  in  Chew.  Zentbl..  1907,  II,  No.  20,  pp. 
1681,  1682;  Jour,  Chem.  8oc.   [London],  92   (1907),  No.  51(1,  II,  p.  867;  Chem. 
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Abs.,  2  (1908),  No.  1,  p,  JGO;  liul.  ,S'oe.  Chim.  France,  J,,  scr.,  J,  (1908),  No.  1,  p. 
55). — The  relative  advantages  of  various  added  materials  as  means  of  increas- 
ing the  absorjition  of  nitrogen  by  the  carbid  are  briefly  discussed. 

Absorption  was  found  to  be  greatly  accelerated  by  oxygen-free  calcium  com- 
pounds of  low  fusion  points  and  by  compounds  of  other  metals  which  form  with 
the  calcium  of  the  carbid  compounds  of  low  fusion  point.  "  With  10  per  cent  of 
calcium  chlorid  the  absorption  of  nitrogen  by  calcium  carbid  is  easily  recogniz- 
able at  500°,  at  700°  it  is  quite  intense,  and  at  800°  it  is  violent." 

On  lime  nitrogen,  II,  G.  Bredig,  W.  Fraenkel,  and  E.  Wilke  (Ztscin:  Elck- 
trochem.,  13  (1907),  No.  36,  pp.  605-612;  abs.  in.  8ci.  Abs.,  Sect.  A—Phys.,  10 
(1907),  No.  119,  p.  6!i5). — In  continuation  of  previous  investigations  (E.  S.  R., 
19,  p.  124)  the  authors  studied  in  some  detail  the  catalytic  action  of  various 
materials  on  the  fixation  of  nitrogen  by  calcium  carbid. 

Among  substances  experimented  with  were  lithium,  sodium,  potassium,  beryl- 
lium, magnesium,  calcium,  strontium,  barium,  and  aluminium  chlorids;  calcium 
fluorid ;  lime ;  magnesia  ;  sodium  hydroxid ;  calcium,  sodium,  and  magnesium  sul- 
phates ;  tricalcium  phosphate,  and  sodium  carbonate,  singly  and  combined.  The 
chlorids  were  most  effective,  efficiency  decreasing  with  increasing  atomic  weights 
of  the  elements. 

The  conclusion  is  drawn  that  of  the  various  hypotheses  advanced  to  explain 
the  beneficial  action  of  adding  various  substances,  the  solution  theory  alone  is 
supported  by  the  results  obtained  iu  these  experiments.  The  results,  however, 
do  not  substantiate  the  view  that  the  relative  action  of  the  added  materials  is 
determined  by  their  melting  points.  The  whole  mixture  must  be  considered  as 
well  as  the  solubility  of  the  carbid  in  the  mixtiire.  The  rate  of  fixation  under 
otherwise  similar  conditions  was  dependent  in  these  experiments  upon  the 
pressure  of  the  nitrogen  gas. 

On  fertilizer  experiments  with  lime  nitrogen,  nitrogen  lime,  and  lime  niter, 
Steglich  (Abs.  in  Ztsclir.  Anijcir.  Clicni.,  20  (1907),  No.  39,  p.  1686). — This  is 
a  brief  note  on  a  paper  read  at  the  seventy-ninth  meeting  of  (ierman  Naturalists- 
and  Physicians  at  Dresden,  reporting  pot  and  field  experiments  with  these  three 
materials  in  comparison  with  nitrate  of  soda  and  sulphate  of  ammonia. 

The  pot  experiments  gave  inconclusive  results.  In  the.  field  experiments  lime 
niter  stood  next  to  nitrate  of  soda  in  effectiveness,  but  lime  nitrogen  and  nitro- 
gen lime  were  superior  to  ammonium  sulphate  if  applied  8  to  14  days  before 
seeding.  They,  however,  lose  considerable  amounts  of  nitrogen  on  exposure  to 
the  air.  An  objection  to  lime  niter  as  compared  with  nitrate  of  soda  is  its 
greater  hygroscopicity. 

Comparative  fertilizer  tests  of  lime  nitrogen,  nitrogen  lime,  and  other 
nitrogenous  fertilizers  for  oats,  lettuce,  and  kohl-rabi.  Otto  (Abs.  in  Ztschr. 
Angew.  Chcm.,  20  (1907),  No.  39,  p.  1686). — A  brief  note  on  tests  reported  iu  a 
paper  before  the  seventy-ninth  meeting  of  German  Naturalists  and  Physicians 
at  Dresden,  in  which  the  results  were  in  general  much  the  same  as  those  of 
Steglich  noted  above.  For  lettuce  and  kohl-rabi  the  nitrogen  lime  and  lime 
nitrogen  were  decidedly  superior  to  nitrate  of  soda. 

Fertilizer  experiments  with  nitrogen  lime,  A.  Stutzer  (III us.  Landw.  Ztg., 
27  (1907).  \o.  7,S',  PI).  6SI,  6'.S'.>;  abs.  in  ('hem.  Abs.,  2  (1908),  No.  6,  p.  879).— 
This  is  a  brief  report  of  experiments  on  barley  and  oats  under  very  unfavorable 
weather  conditions  during  1907.  On  the  basis  of  nitrate  of  soda  as  100,  the 
nitrogen  lime  showed  a  fertilizing  value  of  76  on  barley  grown  on  dry  soils,  85.8 
on  wet  soils,  and  81.0  on  oats,  giving  an  average  under  all  conditions  of  SO.  The 
unfavorable  seasonal  conditions  consisted  of  a  late,  very  short,  and  dry  spring 
and  very  rainy  summer  with  little  sunshine  and  high  winds. 
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On  the  influence  of  certain  lime  compounds  on  the  fertilizing  value  of 
ammonium  sulphate  and  nitrogen  lime,  A.  Stebutt  {Fuhliiig's  Landw.  Ztg., 
56  (1907),  Xo.  19,  pp.  669-676). — From  the  pot  experiments  reported  the  con- 
clusion is  drawn  that  the  calcareous  manures  ordinarily  used  in  practice, 
namely,  calcium  oxid,  calcium  carbonate,  and  gypsum,  are  under  normal  condi- 
tions without  influence  on  the  action  of  ammonium  sulphate  and  nitrogen  lime. 

Under  what  conditions  can  fertilizing  with  ammonium  sulphate  be  made 
most  effective?  Rippert  [Bent.  Landic.  rrct<:sc,  3.'i  {1907),  Xo.  78,  p.  621). — In 
many  cases  ammonium  sulphate  gives  best  results  when  used  as  a  top-dressing, 
if  applied  some  time  before  seeding.  This  may  be  done  without  fear  of  loss 
if  the  application  is  made  on  the  snow  or  when  the  soil  is  well  supplied  with 
moisture  from  the  previous  winter. 

Crude  ammonia,  A  Gregoire  and  J.  Hendrick  (Bui.  Agr.  [Brussels],  23 
(1907);  Xo.  8,  pp.  592-604;  Ann.  Gcmhhmx,  17  (1907),  Xo.  10,  pp.  578,  579; 
Engmis,  22  (1907),  No.  52,  p.  121,1;  23  (1908),  No.  1,  pp.  19,  2i).— Crude 
ammonia  is  described  as  the  product  obtained  in  gas  houses  by  saturating 
Laming's  mixture,  which  consists  of'  ferrous  sulphate,  or  more  commonly 
natural  iron  oxids,  and  lime,  made  porous  by  addition  of  sawdust,  with  the  gas, 
usually  after  it  has  been  cooled  and  washed.  As  would  be  expected,  the  product 
is  very  variable  in  composition,  depending  largely  upon  the  character  of  the 
previous  washing  of  the  gas.  If  this  has  been  thorough,  little  or  no  ammonia 
escapes  and  the  product  will  absorb  mainly  sulphiu'  compounds,  cyanids,  and 
sulphocyanids  which  escape  tbe  washing. 

The  average  of  analyses  made  by  the  authors  shows  of  ammoniacal  nitrogen 
0.6G  i)er  cent,  sulphocyanid  nitrogen  0.55  per  cent,  ferrocyauid  nitrogen  1.41 
per  cent,  total  nitrogen  4.65  per  cent,  sulphur  19.82  per  cent  (of  which  12.20 
per  cent  is  free),  lime  0.47  per  cent,  and  potash  G.47  per  cent. 

From  pot  exi)eriments  with  rape  and  ])lat  experiments  with  sugar  beets  the 
conclusion  is  reached  that  the  fertilizing  value  of  the  "  crude  ammonia  "  has 
been  grossly  exaggerated  by  some  investigators,  and  that  it  may  even  be 
positively  poisonous  when,  as  is  sometimes  the  case,  considerable  amounts  of 
sulphocyanids  are  present.  In  the  experiments  with  rape  the  efficiency  of  the 
nitrogen  of  the  crude  ammonia  was  22  to  40,  as  compared  with  nitrate  of  soda 
100.  With  sugar  beets  its  effect  was  nil.  Its  nitrogen  is  probably  rarely  as 
efficient  as  that  of  nitrate  of  soda,  and  the  extremely  variable  composition  of  the 
material  makes  its  action  both  as  a  fertilizer  and  as  a  destroyer  of  weeds,  in- 
sects, and  the  like  uncertain. 

Crude  ammonia  and  calcium  cyanamid,  JM.  de  Molinari  and  O.  IjIgot  (BuJ. 
Agr.  [Brussels],  23  (1907),  No.  9,  pp.  666-672,  figs.  ^).— Pot  experiments  with 
oats  and  barley  are  described.  The  results  show  that  in  the  loam  soils  relatively 
rich  in  nitrogen  experimented  with  the  insoluble  nitrogen  of  the  crude  ammonia 
Avas  much  less  effective  than  the  soluble  and  total  nitrogen.  The  calcium 
cyanamid  gave  a  yield  but  slightly  inferior  to  that  of  sulphate  of  ammonia. 

Peat:  Its  use  and  manufacture,  P.  R.  Bjorling  and  F.  T.  Gissino  (London 
and  Pliihidelphia,  1907,  pp.  XII  +  173,  pis.  7,  figs.  ;7.};  rev.  in  Nature  [London], 
76"  (1907),  No.  1979,  pp.  562,  563). — "This  book  contains  a  practical  account  of 
the  different  methods  of  preparing  peat  for  commercial  purposes,  and  of  the  uses 
to  which  i)eat  can  be  applied." 

Different  chapters  deal  with  formation,  growth,  and  distribution ;  specific 
gravity  and  analyses ;  methods  of  digging,  cutting,  and  dredging ;  drying ;  peat 
fuel  manufacture;  nature  and  uses  of  peat  as  a  fuel ;  and  uses  of  peat  otherwise 
than  as  fuel,  including  prepai'ation  of  illuminating  gas,  paper,  textiles,  a'tificial 
wood,  products  of  destructive  distillation  (ammonia,  acetic  acid,  naphtha,  oils, 
and  paraffin),  moss  litter,  peat  molasses  feeding  stuff,  i)eat  mull  for  deodorizing. 
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packing,  and  sewago  purification  purposes,  poudrette,'  peat  paraffin  caudles, 
cliarcoal,  alcoliol,  fertilizer,  and  a  number  of  other  minor  uses. 

Peat  and  its  agricultural  uses,  G.  Paturel  (Prog.  Agr.  et  Vit.  (Ed.  VEst), 
28  {1907),  Xo.  IS,  i>i>.  3S3-389;  Engrais,  22  {1901),  JVo.  i4,  VP-  327-331;  abs. 
in  Chcin.  Abs.,  1  {1907),  No.  17,  p.  228-^). — Peat  deposits  are  roughly  divided 
into  3  layers,  the  upper  brown  layer  consisting  of  vegetable  matter  in  process 
of  decomposition,  the  darker  colored  middle  layer  further  advanced  in  decom- 
position, and  the  black  compact  lower  layer  rich  in  carbon  which  is  used  as 
fuel.  Peat  is  considered  as  superior  to  straw  as  litter,  and  manure  with  peat 
has  given  better  results  on  wheat  and  sugar  beets  than  manure  with  straw. 
It  is  valuable  for  use  in  composts,  and  crude  phosphates  are  rendered  more 
available  by  coni])osting  with  it.  AVhen  treated  with  superheated  steam,  peat 
yields  most  of  its  nitrogen  as  ammonia.  It  may  also  be  made  useful  in  pro- 
motilig  intense  nitrification  in  niter  beds.  Peat  powder  is  an  excellent  ab- 
sorbent for  use  in  preparing  molasses  feeds  (taking  up  3  times  its  weight  of 
molasses).  It  may  also  be  used  as  a  source  of  alcohol,  as  ii  disinfectant,  and 
as  a  preservative  of  animal  and  vegetable  products. 

The  peat  deposits  of  northern  Indiana,  A.  E.  Taylor  {Ind.  Dcpt.  Gcol.  and 
Nat.  Rcfsourccs  Ann.  Rpt.,  31  {1906),  pp.  73-290,  pis.  8,  figs.  //?'). — This  article 
defines  peat  and  muck,  and  describes  different  varieties  of  peat,  shows  the  ex- 
tent of  distribution  of  peat  deposits  throughout  the  world,  classifies  peat 
marshes,  and  discusses  the  origin  and  uses  of  peat. 

The  results  of  a  detailed  study  of  the  occurrence,  rpiality,  and  uses  of  peat 
in  northern  Indiana,  more  particularly  in  the  counties  of  Steuben,  Dekalb, 
Allen,  Whitley,  Noble,  Lagrange,  Elkhart,  Kosciusko,  Wabash,  Miami,  Fulton, 
Cass,  Marshall,  St.  Joseph,  Laporte,  Starke,  Pulaski,  White,  Jasper,  Porter,  Lake, 
and  Newton,  are  given.  Examinations  of  29  samples  of  Indiana  peat  show 
fuel  values  ranging  from  2,523.1  calories  per  kilogram  to  .5,814.6  calories.  In 
5  of  these  samples  the  nitrogen  varied  from  2.22  to  3.91  per  cent,  the  phosphoric 
acid  from  0.90  to  1.9  per  amt,  and  the  potash  from  0.S2  to  1.50  per  cent. 

Glauconite  as  a  fertilizer,  C.  Schreiber  {Bui.  Agr.  [Brussels],  23  {1907), 
No.  9,  pp.  656-665). — Pot  experiments  with  soil  rich  in  glauconite  during  2  years 
ai"e  reported.  The  glauconite  grains  in  the  soil  contained  0.02  per  cent  of  potash 
soluble  in  boiling  water,  0.17  per  cent  soluble  in  strong  hydrochloric  acid,  0.73 
per  cent  soluble  in  strong  nitric  acid,  and  4.29  per  cent  soluble  in  hydrofluoric 
acid. 

The  results  showed  in  general  that  soils  abundantly  supplied  with  this  ma- 
terial contained  a  considerable  reserve  of  potash  which  became  available  for 
plant  growth  each  year,  the  extent  of  assimilation  of  the  potash  being  con- 
trolled by  the  character  of  the  plant.  Such  soils  therefore  required  less  potash 
in  the  form  of  fertilizers  in  order  to  obtain  the  maximum  yield  than  soils  not 
containing  glauconite. 

Field  experiments  on  the  fertilizing'  action  of  the  more  important  potash 
salts,  Wein  et  al.  {Arb.  Dent.  Landw.  Gesell.,  1907,  No.  127,  pp.  159;  abs. 
in  Mitt.  Dent.  Landw.  Gesell. ,  22  {1907),  No.  33,  pp.  295-297). ^The  results  of 
systematic  cooperative  experiments,  mainly  with  kainit  and  40  per  cent  potash 
salt,  at  5  experiment  stations  are  reported.  The  dependence  of  the  effect  of 
the  potash  salts  upon  the  kiufl  of  crop  and  character  of  soil,  climate,  and  cul- 
ture is  made  evident  by  the  details  of  the  diff"erent  experiments  reported. 

Orange  River  silt  as  a  fertilizing  agent,  C.  F.  Juritz  {Agr.  Jour.  Cape 
Good  Hope,  31  {1907),  No.  3,  pp.  295-299).— A  chemical  analysis  of  the  silt 
from  the  bed  of  Orange  River  showed  organic  matter  14.8  per  cent,  lime  1.44 
per  cent,  potash  0.47  per  cent,  phosphoric  acid  0.22  per  cent,  and  nitrogen  0.1 
per  cent.    Mechanical  analysis  showed  71.2  per  ceut  of  clay  and  28,5  per  cent 
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of  silt.  "Rich  tliongli  it  may  be,  tlie  Orange  liiver  deposit  contaius  too  much 
clay,  and  is  tlierefore  too  dense  and  heavy  to  enable  it  to  be  advantageously 
used  in  its  original  condition,  but  when  deposited  on  the  surface  of  a  sandier 
soil,  with  which  it  may  be  manipulated,  it  would  add  cousideraltly  to  the  agri- 
cultural value  of  the  latter." 

Report  of  analyses  of  samples  of  fertilizers  collected  by  the  Commissioner 
of  Agriculture  during  1907  i\<ir  York  ^tutc  ^ta.  Bui.  29.'f.  pp.  29.3-.3S2).— 
This  bulletin  gives  the  results  of  analyses  by  the  station  of  samples  of  ferti- 
lizers collected  by  the  State  Commissioner  of  Agriculture  during  1<.)07. 

Analyses  of  commercial  fertilizers,  W.  Freab  et  al.  {Pgiui.  Dcpt.  Agr.  Buls. 
l-'i'J,  pp.  79;  Lj.3,  pp.  J.''). — These  bulletins  give  reports  on  inspection  of  ferti- 
lizers in  Pennsylvania  during  1906. 

Analyses  of  commercial  fertilizers,  B.  L.  Hartwell,  J.  F.  Morgan,  and 
L.  F.  Whipple  (Rhode  Island  8ta.  Bui.  125,  pp.  101-122). — This  bulletin  is  sup- 
plementary to  Bulletin  122  of  the  station  (E.  S.  K.,  li),  p.  322)  and.  relwrts 
analyses  of  fertilizers  examined  during  the  last  half  of  litOT,  bringing  the  total 
number  of  brands  examineil  during  the  year  up  to  10(5.  In  something  over 
two-thirds  of  the  cases  the  percentages  of  fertilizing  constituents  found  were 
equal  to  or  above  the  guaranties. 

Fertilizers  and  feeding  stuffs  act,  1906  {Bd.  Ayr.  and  Fisheries  [London], 
Leaflet  196,  pp.  3). — This  leaflet  gives  the  principal  amendments  to  the  act 
of  1893.     They  went  into  effect  January,  1907. 

AGRICULTURAL  BOTANY. 

Botany  at  the  British  Association  (Xature  [London],  76  {1007),  Xo.  1078, 
'pp.  o.j6-.j59). — A  synoi)sis  is  given  of  the  botanical  papers  presented  before  the 
section  of  the  British  Association  for  the  Advancement  of  Science.  Among  t"he 
communications  is  a  note  by  W.  B.  Bottomley,  in  which  he  described  some  re- 
sults of  his  experiments  on  the  inoculation  of  nitrogen-flxing  bacteria  in  plants 
other  than  the  Leguminosa'.  He  stated  that  tomatoes  had  been  made  to  pro- 
duce a  greatly  increased  crop  l>y  this  means,  the  l)acteria  having  been  first 
cultivated  for  some  time  in  tomato  juice.  In  experiments  with  wheat  the 
bacteria  had  been  induced  to  establish  themselves  in  the  cortex  of  the  root, 
although  no  nodules  were  formed,  as  is  the  case  on  the  roots  of  Leguminosjp. 

The  germination  of  see(Js  of  water  plants,  W.  Crocker  (Bat.  Gaz.,  44  {1907), 
Xo.  5,  pp.  375-380). — Attention  has  been  called  by  a  number  of  writers  to  the 
peculiarities  in  the  germination  of  seeds  of  aquatic  plants,  some  maintaining 
that  seeds  would  not  germinate  without  being  dried,  and  others  that  the  ger- 
mination is  due  to  fermentative  processes. 

Tlie  author  caiTiedon  experiments  with  seeds  of  a  nuinl)er  of  aquatic  plants, 
and  had  little  troulde  in  securing  their  germination,  providing  the  seeds  had 
not  completely  ripened. 

In  another  series  of  experiments  ripe  seeds  were  selected  and  their  seed  coats 
broken  with  sterilized  instruments.  When  so  treated  the  germination  of  nearly 
all  the  species  was  prompt  and  a  high  percentage  was  secured,  while  lots  of 
similar  seeds  in  which  the  seed  coats  remained  entire  failed  to  give  any  ger- 
mination. This  exi>eriment  seems  further  to  demonstrate  the  author's  previous 
conclusions  (E.  S.  R.,  18,  ]).  4.33)  that  delayed  germination  or  failure  to  germi- 
nate is  more  generally  due  to  seed  coats  limiting  or  excluding  water  or  oxygen 
supplies  than  to  embryo  characters. 

Effect  of  light  upon  the  germination  of  spores  and  the  gametophyte  of 
ferns,  A.  C.  Lire  {.Mo.  Bot.  Gard.  Ann.  Rpt.,  IS  (1907),  pp.  109-122,  /i<js.  2).— 
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Experiments  were  carried  on  with  the  spores  of  a  number  of  ferns  to  study  their 
germhiation. 

It  was  found  that  under  ordinary  conditions  they  would  not  germinate  in 
darkness  when  sown  upon  leaf  mold.  The  germination  was  best  in  a  medium 
light  intensity.  The  intensity  of  light  was  found  to  affect  the  forms  of  pro- 
thallia,  weak  light  producing  tilamentous  ones,  while  strong  light  produced 
the  normal  forms.  Weak  light  was  found  to  inhilnt  the  production  of  arche- 
gonia  and  favor  the  production  of  antheridia. 

The  action  of  colored  light  on  plants,  C.  Flammarion  {Bill.  Mens.  Off. 
Rcnsciij.  Aur.  \l'arh].  (;  (1907).  Xo.  IJ,  pp.  1321-1323,  fig.  i).— In  previous 
papers  (E.  S.  R.,  Iti,  p.  848)  the  author  has  given  an  account  of  the  effect  of 
different  colored  lights  on  the  growth  of  a  number  of  plants,  such  as  sensitive 
plants,  coleus,  lettuce,  gladiolus,  etc.,  in  which  the  most  pronounced  growth  was 
made  under  the  red  screens.  In  the  present  paper  he  reports  upon  experiments 
on  the  growth  of  oaks,  ferns,  and  beans.  The  greatest  amount  of  gi'owth  was 
made  under  the  red  screens,  followed  by  blue,  white,  and  green  in  the  order 
enumerated. 

In  connection  with  these  investigations  the  author  studied  the  nitrogen  con- 
tent of  beans  grown  under  the  different  colored  lights.  The  greatest  increase  in 
nitrogen  was  under  the  uncolored  screen,  and  always  where  the  conditions  were 
least  favorable  for  chloroiihyll  development. 

On  the  importance  of  physiologically  balanced  solutions  for  plants,  W.  .T.  V. 
OsTERHouT  {B(jt.  Gaz.,  Jt2  {1906),  Xo.  2,  pp.  127-13J,;  J,k  {1907),  No.  .',,  pp. 
259-212,  figs.  7). — Studies  were  made  of  marine,  fresh-w^ater,  and  terrestrial 
plants  grown  in  dilute  solutions  of  natural  and  artificial  sea  water  and  in  solu- 
tions of  sodium  chlorid,  magnesium  chlorid,  magnesium  sulphite,  potassium 
chlorid,  and  calcium  chlorid,  the  compounds  used  in  making  up  the  artificial  sea 
water. 

The  results  ol)tained  are  in  striking  agreement,  and  tend  to  show  that  while 
each  of  the  salts  was  poisonous  when  used  alone,  when  mixed  in  proper  pro- 
portions their  toxic  effects  were  countei'balanced.  The  results  appear  to  be  in 
harmony  with  those  of  Loeb  and  others,  who  have  experimented  with  animals, 
and  serve  to  emphasize  the  similarity  between  plants  and  animals  in  some  of 
their  fundamental  characters. 

Frost  injuries  to  sycamore  buds,  H.  von  Schrenk  (J/o.  Bot.  Ganl.  Ann. 
Rpt.,  IS  (1907),  pp.  81-83,  pi.  1). — A  description  is  given  of  frost  injuries  to 
sycamore  buds,  which  are  said  to  have  occurred  over  a  considerable  portion  of 
the  T'nited  States  during  the  past  season.  The  injury  has  been  attributed  in 
some  instances  to  other  causes,  but  from  the  author's  investigations  it  is  ap- 
parently due  to  severe  frost  occurring  after  the  buds  have  begun  to  develop. 

Plant  anatomy  from  the  standpoint  of  the  development  and  functions  of 
the  tissues  and  handbook  of  micro-technic,  W.  C.  Stevens  {I'hUddelphia, 
1907,  pi>.  \II+3.'i9,  figs.  ;.3G).— This  book  attempts  to  point  out  in  a  brief  and 
elementary  way  how  plants  have  become  adapted  to  the  carrying  on  of  their 
functions  through  the  evolution  of  the  different  tissue  systems  from  a  primitive, 
undifferentiated  tissue,  and  how  the  various  tissue  systems  are  adapted  to  the 
carrying  on  of  the  plant's  vegetative  functions. 

At  the  close  of  each  chapter  there  are  given  illustrative  studies  for  the  labora- 
tory, designed  to  fix  in  the  student's  mind  the  principal  features  discussed. 
These  exercises  are  exi)ected  to  develop  the  more  important  features  of  micro- 
technic  and  to  give  facility  in  preparing  and  examining  the  material.  Chapters 
are  given  in  which  are  described  in  considerable  detail  methods  for  the  prepara- 
tion of  sections,  the  use  of  the  microscope,  reagents  and   processes,  and  the 
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microchemistry  of  plant  products.  A  chapter  is  devoted  to  the  detection  of 
adulterations  in  foods  and  drugs  which  is  designed  to  give  practical  suggestions 
in  pure  food  and  drug  investigations. 

Experiments  on  the  fall  and  renewal  of  leaves,  C.  Flammarion  {Bui.  Mens. 
Off.  Renseig.  Agr.  [Paris],  6  {1901),  No.  11,  pp.  1327,  1328).— In  1891  the  author 
planted  a  number  of  acorns  of  Qucrciis  rohur  in  pots,  and  the  seedlings  have 
since  been  protected  from  winter  conditions,  with  the  result  that  the  young 
trees  have  changed  their  habit  of  growth  and  resemble  evergreen  species,  in 
that  the  young  leaves  now  appear  before  the  fall  of  the  old  ones. 

Mendel's  law  of  dominance  in  Viola,  PI  Brainerd  {Rliodora,  9  {1907),  No. 
107,  pp.  211-216,  figs.  2). — Some  experiments  with  violets  are  described  in 
which,  in  some  particulars  at  least,  Mendel's  law  of  dominance  seems  to  find 
illustration.  The  special  instance  described  in  these  experiments  is  that  re- 
lating to  inheritance  of  color  of  the  capsules  and  seeds  of  what  is  believed  to  be 
a  hybrid  between  Viola  hirsuta  and  T'.  papilionacca. 

By  applying  analytical  methods  to  over  30  putative  violet  hybrids,  the  off- 
spring were  found  to  segregate  in  accordance  with  ]\Iendelian  principles. 

The  author's  work  relative  to  the  hybrids  of  Viola  having  been  questioned, 
an  examination  of  18  species  of  stendess  violets  was  made.  From  this  it  was 
found  that  all  but  two  of  these  species  produced  seed  freely  from  the  petalif- 
erous  flowers,  in  some  instances  over  300  such  seeds  being  produced  by  a  single 
plant. 

The  experimental  production  of  plant  monstrosities,  L.  Daniel  {Trar.  Sci. 
Univ.  Rcn)ics,  5  {1906),  No.  2,  pp.  81-98,  figs.  10). — A  review  of  literature  is 
given,  together  with  a  study  of  various  teratological  forms,  made  to  determine 
f-.ome  of  the  contributing  causes  that  would  account  for  their  origin.  The  fac- 
tors considered  included  the  effect  of  overnutrition,  pruning,  mutilation,  and 
other  means  of  disturbing  the  efiuilil)rium  of  plants,  as  shown  by  their  subse- 
quent development. 

On  the  assimilation  and  respiration  of  some  grafted  plants,  L.  Daniel 
{Trav.  Sci.  Univ.  Rcnnes,  5  {1906),  No.  2,  pp.  77,  78). — On  account  of  the  stink- 
ing variations  sometimes  noted  in  the  growth  of  grafted  plants  when  compared 
with  seedlings,  the  author  made  a  preliminary  study  of  the  assimilation  and 
respiration  of  specimens  of  Artemisia  and  I'lagius  grafted  upon  Anthemis  .stock, 
comjiarisons  l)eing  made  with  check  plants.  In  the  case  of  the  Artemisia  i)Iants 
the  assimilation  of  the  carbon  dloxid  and  its  respiration  were  less  than  in  the 
checks,  but  with  the  Plagius  the  grafted  plants  decomposed  more  carbon  dioxid 
and  liberated  more  than  double  the  amount  of  that  gas  than  did  the  check 
plants.  The  experiments  are  only  preliminary  and  can  not  be  considered  as 
offering  general  conclusions. 

Variations  in  the  composition  and  comparative  resistance  of  grafted  and 
nongrafted  plants,  C.  Laurent  {Trav.  8ci.  Univ.  Rcnnes,  5  {1906),  [No.  1], 
pp.  G7-65,  figs.  2). — In  continuation  of  earlier  work  analyses  are  reported  of 
red  and  white  grape  musts  from  different  localities  and  of  white  and  purple 
cabbage.  Grafting  was  found  to  increase  the  crude  fiber  and  saccharifiable 
matter  in  cabbage  and  to  diminish  the  total  ash,  increasing  S(mie  of  the  ash 
constituents  and  diminishing  others.  With  grapes,  different  samples  showed 
differences  in  composition  as  well  as  in  resistance  to  fungus  diseases. 

On  the  variation  in  composition  of  certain  food  plants  after  grafting, 
C.  Laurent  {Trav.  8ci.  Univ.  Rennes,  5  {1906),  [Xo.  71.  pp.  /'/7-/J7).— Analyses 
of  stems  and  leaves  of  grafted  and  ungrafted  cabbage  and  of  seeds  of  grafted 
and  ungrafted  beans  are  re])orted  from  which  the  conclusion  was  drawn  that 
grafting  affects  the  chemical  composition  according  to  the  functional  capacity 
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of  the  stock.  With  cabbage  the  greatest  variations  noted  were  in  carboliy- 
(Irates  and  with  beans  in  ash. 

The  morphology  of  the  leaves  of  fruiting  and  nonfruiting  cherry  branches, 
P.  Seyot  (Trar.  Set.  I'liir.  Rcnncn,  '>  (1906),  No.  2,  po.  22-3.3,  figs.  .'/). — A  study 
was  made  of  the  morphology  of  the  leaves  of  fruit-bearing  and  nonfruiting 
shoots  on  cherry  trees.  In  the  external  morphology  the  petioles  of  the  leaves 
from  nonfruiting  spurs  are  short  and  thick,  while  the  limb  of  the  leaf  is  rounded 
at  the  base  and  tapers  toward  the  tip.  The  marginal  serrations  usually  bear 
two  small  teeth.  The  leaf  from  the  fruiting  shoots  has  a  longer  and  more 
slender  petiole,  and  the  limb  tapers  to  the  petiole  and  is  rounded  toward  itf? 
summit,  while  the  serrations  have  only  a  single  secondary  serrature. 

The  different  type  leaves  vary  in  their  minute  structure  in  that  the  wood 
tissue  of  the  leaves  from  nonfruiting  spurs  is  regularly  lignitied  and  is  radially 
disposed  in  the  petiole.  The  liber  is  less  thicliened,  the  palisade  parenchyma 
has  longer  cells,  the  intercellular  spaces  are  large  and  regular,  the  lower  epi- 
dermal cells  are  small  and  irregular,  and  the  stomata  are  very  numerous  on  the 
lower  surface.  The  minute  structure  of  leaves  from  fruiting  shoots  shows  very 
irregular  sti-ucture  of  the  wood,  the  liber  thickened,  the  cells  of  the  palisade 
parenchyma  short,  the  intercellular  spaces  scattered  and  irregular,  the  cells  of 
the  lower  epidermis  larger  and  more  irregular,  and  the  stomata  less  abundant. 

Important  differences  in  chemical  composition  were  observed  in  the  study. 

Note  on  the  nature  and  composition  of  the  leaves  of  the  cherry,  P.  Seyot 
(Trar.  8ci.  Univ.  Rcnncs,  5  {11)06),  [lYo.  i],  i)p.  i3S-i//0).— Analyses  of  cherry 
leaves  from  fruit-bearing  twigs,  leaves  at  the  base  of  these  twigs  and  from 
non-fruiting  twigs  showed  that  they  varied  in  composition,  leaves  from  the 
base  of  fruit  twigs  being  intermediate  between  the  other  two  sorts. 

Concerning  the  albinism  of  sugar  beets,  O.  Fallada  {Mitt.  Cliem.  Tech. 
Vers.  Stat'.  Cent.  Ver.  Rilhenz:  Indus.  Osterr.-Ungar.,  No.  191,  pp.  1-7). — A  de- 
scription is  given  of  a  form  of  albinism  in  sugar  beet  leaves  that  is  characterized 
not  only  by  the  changed  color  of  the  leaves  but  also  by  important  differences  in 
their  chemical  composition.  The  albino  leaves  are  said  to  have  a  higher  water 
content  and  a  lower  lu'oportion  of  organic  materials,  especially  protein  and 
nitrogen-free  extract.  They  also  have  a  higher  content  of  potash  and  phos- 
phoric acid,  with  a  corresponding  reduction  in  lime  and  silica^ 
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The  reseeding  of  depleted  range  and  native  pastures,  I).  (Jriffiths  {U.  /S. 
Dept.  Ayr.,  Bur.  Plant  Indus.  Bui.  Ill,  pp.  21,  pis.  3). — The  reseeding  of  ranges 
and  native  pastures  is  discussed  and  the  results  accomplished  in  this  line  of 
work  are  briefly  considered. 

The  number  of  native  species  used  for  this  purpose  is  comparatively  small,  the 
l)rincipal  ones  being  Western  wheat  grass  {Agropyron  occidcntale) ,  which  has 
been  successfully  introduced  into  meadows  on  the  eastern  slope  of  the  Black 
Hills  in  South  Dakota,  bunch  grass  (.1.  si)icatiim),  successfully  used  on  a  small 
scale  upon  denuded  i)astures  in  eastern  Washington,  Elynius  triticoides,  which 
inhal)its  the  low,  moist,  nonalkaline  bottoms  of  the  Great  Rasin  country  and 
also  extends  into  the  interior  valleys  of  California,  Poa  lucida  growing  together 
with  E.  triticoides  in  many  localities  in  northeastern  Nevada  and  southeastern 
Oregon  on  sagebrush  land  irrigated  by  spring  flood  waters,  and  giant  rye  grass 
{E.  condensatus),  which  has  l)een  tri(Ml  by  rangers  in  the  Rocky  Mountain  and 
Great  Basin  regions  and  has  the  advantage  of  being  very  tenacious  when 
thoroughly  established  and  of  growiug  on  quite  alkaline  soil. 
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Onlj'  a  few  species  of  cultivated  forage  plants  bave  been  successfully  used  in 
the  restoration  and  improvement  of  native  pastures  and  meadows.  Redtop 
(Agrostis  alha)  and  timothy  (Phleum  pratensc)  are  the  most  Important  and  in 
many  localities,  especially  in  the  Rociiy  Mountain  and  coast  ranges,  these 
grasses  have  largely  replaced  the  native  sedgy  and  weedy  vegetation.  Good 
stands  of  redtop  and  timothy  had  been  established  in  the  Kootenai  Mountains 
of  Montana  as  early  as  1897  and  experiments  carried  on  by  this  Department  in 
that  year  in  the  Big  Horn  Mountains  of  Wyoming  resulted  in  producing  a  de- 
cided increase  in  the  yield  of  pastures  at  an  altitude  of  7,000  ft.  and  in  creek 
bottoms  at  4,500  ft.  Livestock  owners  have  successfully  sown  seed  of  these 
grasses  upon  moist  meadows  around  Steins  Mountains  in  eastern  Oregon. 
Throughout  the  Rocky  Mountain  region  they  have  become  disseminated  from 
feed  hauled  into  the  mountains,  as  well  as  by  systematic  effort.  Red  clover, 
white  clover,  and  orchard  grass  have  been  used  successfully  in  a  more  limited 
way  in  mountain  meadows  and  upon  clear  woodlands. 

The  systematic  efforts  of  introducing  these  legumes  and  grasses  into  moun- 
tain meadows  vary  greatly,  the  seed  l)eing  either  scattered  upon  the  snow,  sown 
in  autumn  upon  comparatively  dry  land,  or  sown  in  the  spring  upon  wet  ground 
as  the  snow  melted.  Late  fall  seeding  is  considered  most  generally  successful 
when  no  cultivation  is  given.  Willow  lands  in  mountain  meadows  are  well 
adapted  to  timothy,  and  this  grass  is  successfully  grown  with  little  or  no  culti- 
vation upon  such  lands  in  the  Okonogan  Valley  of  Washington.  It  is  stated 
that  care  must  be  exercised  in  the  cultivation  of  moist  mountain  meadows  as 
the  breaking  of  the  turf  may  result  in  destructive  erosion.  Redtop  is  more  im- 
portant in  many  places  than  timothy,  being  adapted  to  moist  situations.  It  is, 
however,  more  difficult  to  establish  because  the  seeds  are  not  so  easily  covered. 

Kentucky  bluegrass  (Poa  pratensis)  is  spreading  very  rapidly  under  the  graz- 
ing conditions  obtaining  in  the  eastern  edge  of  the  cattle  country.  It  is  appar- 
ently working  its  way  into  the  small  draws  and  ravines  of  native  pastures  of 
western  Kansas  and  Nebraska,  and  farther  east  in  the  lirushy  regions  of  Arkan- 
sas and  Missouri  it  continues  to  gain  ground  among  the  more  aggressive  native 
grasses  and  brush  and  has  already  become  so  firmly  established  that  over  large 
sections  of  this  region  it  is  now  the  main  pasture  grass.  It  is  also  found  en- 
tirely practicable  to  assist  the  spread  of  this  grass  by  seeding  it  upon  unculti- 
vated land. 

Alfilerilla,  wild  oats,  the  brome  grasses,  and  wall  barley  (Hordcuni  murinum) 
are  classified  as  introduced  weedy  species,  which  in  certain  sections  have  sup- 
planted in  a  great  measure  the  native  vegetation  and  now  furnish  a  large  part 
of  the  feed  on  the  uncultivated  lands. 

Notes  are  also  given  on  the  character  of  seeding  adapted  to  different  regions, 
the  burning  and  cultivation  of  native  pastures,  and  weeds  occurring  in  the 
sanio. 

Investigations  on  the  differences  in  taking'  up  plant  food  in  the  Legumi- 
nos£e  and  the  Gramineae  and  their  probable  cause,  O.  Lemmermann  (Laiidw. 
Vers.  Stat.,  67  (1901),  Vo.  3-.'^  pp.  208-251).— This  paper  discusses  the  differ- 
ences in  the  root  systems  of  these  two  orders  with  reference  to  their  structure, 
their  acidity  and  excretions,  and  the  construction  of  their  transpiratory  organs. 

The  results  of  the  experiments  conducted  show  that  the  Gramine;e  are  capable 
of  transpiring  larger  quantities  of  water  than  the  Ijeguminosfe,  and  that  for 
this  reason  where  the  two  kinds  of  plants  are  grown  together  the  Graminete 
are  placed  to  a  better  advantage  with  reference  to  taking  up  water  from  the 
soil  together  with  the  soluble  plant  food  it  contains.  Several  adaptations  in 
the  Leguminosa*,  however,  tend  to  neutralize  this  advantage  as,  for  instance, 
the  large  leaf  surface,  the  movement  of  the  leaflets,  the  production  of  com- 
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paratively  larger  quantities  of  starch  in  the  leaves,  the  appropriation  of  the 
free  nitrogen  of  the  air,  and  the  more  extensive  root  system.  Tliey  also  possess 
a  greater  root  aciility  which  enables  them  to  avail  themselves  of  i)lant  food 
material  not  readily  soluble,  which  the  (iraminea^  are  either  incapable  of  un- 
locking for  themselves  or  are  al)le  to  take  up  only  under  great  difficulties. 
Many  of  the  Leguminosie  have  the  advantage  of  mycorrhizal  symbiosis  in  addi- 
tion to  bacterial  symbiosis.  These  results  are  considered  as  an  aid  in  explaining 
the  variations  in  the  flora  of  a  meadow  treated  with  nitrate  of  soda  or  with 
kainit  and  Thomas  slag. 

Report  of  an  experiment  on  the  manuring  of  rye  grass  and  clover  at  four 
centers  in  the  county,  1906,  E.  Porter  and  II.  C.  Gaut  (County  Council  Laii- 
castter,  Ed.  Com.,  Agr.  Dipt.,  Farmer's  Bui.  2,  pi).  10). — It  was  found  in  these 
tests  that  commercial  fertilizers  can  be  economically  employed  on  the  first 
y(\ar"s  crop,  and  that  while  a  complete  mixture  is  not  necessary  to  produce  a 
heavy^  crop  it  gives  the  best  herbage  and  a  good  yield.  Phosphates  and  potash 
had  the  greatest  effect  in  promoting  the  growth  of  clover,  but  the  use  of  nitrog- 
enous manures  such  as  sulphate  of  ammonium  early  in  the  year  and  unduly 
forcing  the  rye  grass  by  heavy  applications  of  nitrate  of  soda  proved  injurious 
to  the  abundance  and  strength  of  the  clover.  The  use  per  acre  of  1  cwt.  each 
of  nitrate  of  soda  and  nnn-iate  of  potash  and  2  cwt.  of  superphosphate  is  recom- 
mended for  ryt>  grass  and  clover  where  clover  is  fairly  abundant. 

Investigations  on  the  influence  of  different  depths  of  planting  on  the. 
growth  of  cereals,  E.  Kiggl  {VrtJjxchr.  Bauer.  Landw.  Rat.,  12  (1907),  No.  2, 
.S'»p.,  pp.  313-37S,  figs.  11). — This  dissertation  reviews  the  results  of  the  more 
important  work  on  this  subject  and  reports  the  author's  own  investigations. 

It  was  observed  that  oats  differed  from  other  cereals  in  the  location  of  the 
crown  with  reference  to  the  seed  and  the  length  of  the  coleoptile  or  outer  k^af 
of  the  plumule  above  the  surface  of  the  soil.  In  wheat,  barley,  and  rye  plants 
the  crown  is  formed  at  a  comparatively  small  distance  from  the  planted  seed, 
and  the  origin  of  the  coleoptile  is  therefore  close  to  the  seed  grain,  while  in 
the  case  of  oats,  millet,  and  maize  the  crown  is  foi'med  at  a  greater  distance 
above  the  planted  seed  than  in  these  other  plants,  and  in  consequence  the  base 
of  the  coleoptile  is  nearer  the  surface  of  the  soil.  In  barley  and  oat  plants, 
the  seed  of  which  was  planted  from  8  to  11  cm.  deep,  the  length  of  the  coleoptile 
was  from  5  to  6  cm.  and  from  SJ  to  4^  cm.,  respectively.  The  coleoptile  of 
the  oat  plants  protruded  from  1  to  14  cm.  above  the  ground,  while  in  the  case 
of  barley  it  remained  from  2  to  3  cm.  below  the  surface.  In  general  it  was 
observed  that  germination  was  slower  and  moi'e  Irregular  as  the  seed  was 
planted  deeper. 

In  studying  the  early  development  of  seedlings  above  ground  of  different 
crops  planted  !)  and  12  cm.  deep,  it  was  observed  that  rye  showed  a  greater 
number  of  individuals  that  died  down  than  any  of  the  other  crops,  and  that 
the  young  plants  of  I'etkus  rye  seemed  hardier,  than  those  of  Schlanstedt.  It 
was  further  observed  that  barley  and  oats  sown  9  cm.  deep  or  less  wei-e  ex- 
tremely sensitive  to  temperatures  of  from  .'J  to  -1°  C.  At  these  temperatures 
tlie  young  leaves  showed  yellow  rings  in  some  cases  1  cm.  wide,  while  at  higher 
temperatures  the  young  i)ortions  of  the  plant  as  they  broke  through  the  ground 
presented  the  normal  green  color.  Continued  higher  temperatures,  however, 
f-aiised  the  yellow  portions  of  the  young  plants  to  assume  the  normal  color. 
Rye  and  wheat  were  not  affected  in  this  way  on  the  experiment  plats,  l)ut  it  is 
stated  that  on  moor  and  sandy  soils  a  reddish-brown  color  appears,  similar  to  . 
the  yellow  in  barley  and  oats. 

Measurements  taken  showed  that  the  crown  in  varieties  of  rye  was  from 
2.3  to  2.0  cm.  below  the  surface  of  the  ground,  in  varieties  of  wheat  from  2.9 
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to  3.4  cm.,  in  varieties  of  oats  from  4.1  to  4.4  cm.,  and  in  varieties  of  barley 
from  4.6  to  5  cm. 

The  culture  of  cereals  in  Sfax,  Tunis,  Leloup  (Les  Cultures  de  Cerealcs  de 
Sfax  en  Tunisic  [1007],  pp.  10). — Notes  extracted  from  a-  series  of  letters 
treating  of  cereal  crops  in  Tunis  and  published  in  pamphlet  form.  The  dif- 
ferent subjects  discussed  are  the  conditions  of  soil  and  climate,  soil  preparation, 
and  the  seeding  and  harvesting  of  wheat,  oats,  barley,  and  forage  crops. 

The  ripening  of  grains  during  storage,  A.  Atterberg  (Laruho.  Vers.  Stat., 
61  {1901),  No.  1-2,  pp.  129-lJf3)}—^^i\v\iev  observations  l)y  the  author  along 
'this  line  indicated  that  immature  grain,  althougli  low  in  moisture  content  and 
kept  in  dry  storage,  will  remain  unchanged  during  the  winter  but  will  ripen 
with  the  rise  of  temperature  in  tlie  spring.  The  water  content  may  fall  below 
10  per  cent  without  ripening  the  grain,  but  with  this  degree  of  dryness  it  ripens 
faster  than  when  mois*t.  A  high  temperature  accelerates  the  ripening  process. 
Grain  dried  at  a  high  room  temperature  required  usually  from  1  to  2  weeks 
to  attain  its  full  germiuative  power,  but  it  was  found  that  incompletely  ma- 
tured gi'ain  may  require  from  1  to  2  months. 

It  was  often  found  that  in  the  beginning  of  the  dry  pi'ocess  the  germiuative 
power  declined,  and  that  in  tests  with  immature  barley  drying  at  37°  C. 
gave  the  best  results  in  tlie  improvement  of  its  germiuative  capacity.  Barley 
with  a  germination  of  OS  per  cent  soaked  in  water  and  then  dried  at  GO  and 
70°  C.  had  its  percentage  of  germination  much  reduced,  and  a  drying  tempera- 
ture of  even  50  or  48°  proved  injurious. 

Germination  tests  by  diffei-ent  methods  show  that  immature  grain  germinates 
much  better  at  7  and  10°  C.  than  at  higher  tempei-atures,  and  in  general  that 
seed  grain  germinates  better  at  a  low  than  at  a  high  temperature.  A  number 
of  tests  sliowed  that  a  difference  of  only  3°  may  be  sufHcient  to  determine  a 
good  or  a  poor  germinati(jn.  'For  practical  purposes  it  is  recommended  that 
germination  tests  be  made  at  13  to  15°  C.  rather  than  at  20°.  Some  seed  ger- 
minates best  at  a  temperature  as  low  as  10°  C,  but  more  time  is  required  tlian 
when  the  temi)erature  is  higher.  Seed  too  immature  to  sprout  may  be  ripened 
by  drying  at  40°  for  0  to  8  days  and  will  then  germinate  satisfactorily  even  at 
20°  C. 

The  systematic  classification  and  nomenclature  of  grain  varieties  for 
practical  purposes,  von  KOmker  (FiHiUiif/'s  Laiidir.  Ztff.,  bd  {1907),  No.  16, 
pp.  ')'i.')-')i>()). — The  advantages  of  systematically  classifying  and  naming  the 
grain  varieties  are  pointed  out  in  this  article,  and  outlines  of  classifications 
and  descriptions  for  the  different  cereal  crops  are  given. 

Meadow  culture  in  its  agricultural  and  technical  aspects,  F.  W.  DOnkel- 
BERG  {Der  WiescnhUH  in  scincii  hindairthfivliaftliclicn  und  tccJinischcii  (Irund- 
ziigen.  Braunschweig,  1907,  pp.  XXI+37.i,  pis.  J/,  figs.  i65).— Part  1  of  this  book 
deals  with  meadow  culture  in  general,  discussing  the  different  grasses,  various 
kinds  of  soils,  and  the  treatment  of  meadows,  special  attention  being  given  to 
irrigated  grass  lands.  Part  2  is  devoted  to  the  technical  side  of  the  question 
and  discusses  such  points  as  the  location,  slope,  grading,  drainage,  and  irriga- 
tion of  meadows.  The  method  of  draining  meadows  by  means  of  open  ditches 
and  tile  drains  is  outlined  and  subirrigation  is  discussed.  Directions  are  also 
given  for  the  use  of  the  transit  and  its  application  in  land  improvement  work. 

Hesselvig  irrigation  farm,  T.  C.  Westh  et  al.  (Viborg,  Denmark,  1907,  pp. 
2Ji). — A  description  of  the  development  of  this  farm  from  largely  unproductive 
heather  to  valuable  irrigated  meadows.  These  meadows  are  treated  with  com- 
post, together  with  50  to  100  lbs.  of  37  per  cent  i)otash  salt  and  100  to  150  lbs, 
of  Thomas  «lag  per  tuudelaud  (1.30  acres). 
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Hardwood  timber  lands,  D.  A.  Wallace  (Ht.  Paul,  1907,  pp.  Jf6,  figs.  35). — 
This  book  discusses  the  peculiarities  and  the  characteristics  of  the  cut-over 
timber  lands  in  northeastern  Minnesota,  northern  Wisconsin,  and  the  T^i)i)er 
Peninsula  of  Michigan,  and  points  out  in  a  popuhir  manner  the  agricultural 
possibilities  of  these  regions. 

Forag-e  crops,  E.  B.  Yoorhees  (New  York  and  London,  1907,  pp.  XIII  -{-  38.'i, 
fi(j>:  63). — Brief  and  practical  suggestions  are  given  for  the  growing  and  using 
of  forage  crops,  with  special  attention  to  soiling  crops  and  to  rotations  furnish- 
ing a  continuous  supply  of  forage  throughout  the  gi'owing  season.  The  different 
subjects  discussed  are  forage  crops  for  hay,  for  land  improvement,  and  for  soil- 
ing, permanent  meadows  and  pastures,  straw  cereals  and  green  forage  grasses, 
millets  and  teosinte,  Kafir  and  Durra  corns,  sweet  sorghum,  maize,  leguminous 
forage  crops,  crop  mixtures,  alfalfa,  the  clovers,  root  crops,  the  cal)bage  tribe, 
and  Bernmda  and  brome  grass. 

The  concluding  chapter  of  the  book  presents  in  tables  the  average  composition 
of  feeding  stutfs,  the  fertilizer  ingredients  of  fodders  and  feeds,  and  the  coerti- 
cients  of  digestibility  of  feed  stuffs. 

Practical  farming,  S.  W.  Allerton  {[Chicago],  1907,  pp.  12'/,  pi.  /). — This 
book  consists  of  short  notes  on  numerous  and  varied  farm  topics,  including  the 
culture  and  uses  of  all  the  common  cereal  and  forage  croi)s. 

Cyclopedia  of  American  agriculture.  Crops,  L.  II.  Bailey  et  al.  (New 
York.  1907,  vol.  2,  pp.  XVI  +  099.  pis.  2.',,  Jigs.  907).— The  first  volume  of  this 
work  has  been  noted  (E.  S.  II.,  18,  p.  1088). 

In  this  second  volume  part  1,  comprising  7  chapters,  is  devoted  to  the  plant 
and  its  relations,  including  its  structure  and  physiology,  insects  and  diseases, 
plant  breeding,  plant  introduction,  crop  management,  weeds,  growing  jilant?. 
under  cover,  and  seeding,  planting  and  yields.  Part  2  treats  of  the  manufacture 
of  crop  products,  one  chapter  discussing  preserved  products  and  a  second  chapter 
juices  and  liipiors.  and  part  3,  whicli  constitutes  about  five-sevenths  of  tlie 
entire  volume,  consists  of  special  articles  on  the  culture  and  uses  of  North 
American  field  crops.  These  articles  are  contributed  by  specialists  in  the  vari- 
ous lines  of  work. 

Report  of  coast  land  experiments,  J.  M.  Jenkins  (South  Carolina  Sta.  Bui. 
133,  PI).  10). — This  bulletin  tabulates  without  comment  the  yields  of  different 
field  and  forage  crops  obtained  at  the  Clemson  College  coast  land  ex]ieriment 
station  in  lUm. 

Peruvian  alfalfa:  A  new  long-season  variety  for  the  Southwest,  C.  J. 
Brand  il'.  S.  Dcpt.  Agr.,  liiir.  I'lant  Indus.  Bui.  //S,  pp.  3.').  jils.  3.  figs.  12).— 
The  seed  of  a  I'eruvian  strain  of  alfalfa  was  presented  to  this  Department  by  a 
firm  in  Chile,  and  a  study  of  the  resulting  crops  has  led  to  the  conclusion  that 
the  strain  is  sufficiently  different  from  all  other  alfalfas  to  constitute  a  distinct 
l)otanical  variety.  It  was  found  that  this  variety  grows  more  rapidly,  makes 
quicker  recovery  after  cutting,  begins  growth  earlier  in  spring,  and  continues 
growth  later  in  autumn  than  common  alfalfa.  This  results  in  one  or  two  addi- 
tional cuttings  each  year,  and  also  in  a  greater  yield  from  each  cutting  due  to 
its  vigorous  growth.  The  zero  point  of  this  strain  or  the  mean  temperature 
above  which  growth  begins  in  spring  and  below  which  it  ceases  in  autumn  was 
found  to  be  unusually  low. 

The  results  of  these  investigations  are  considered  as  appearing  to  substantiate 
the  view  that  cultivated  alfalfa  is  not  one  homogeneous  species,  but  is  composed 
of  numerous  strains,  varieties,  or  even  subspecies.  A  technical  description  is 
given  of  the  new  variety  and  the  conditions  under  which  it  originated  are  dis- 
cussed.   The  name  proposed  for  it  is  Mvdivago  aativa  vur,  polia. 


734  EXPERIMENT    STATION   EECOED. 

It  Lias  been  found  that  Peruvian  alfalfa  can  be  grown  to  greatest  advantage 
only  under  irrigation  and  in  the  Southwest  where  the  climate  is  mild  in  winter. 
The  low  zero  point  of  growth  has  the  advantage  of  making  growth  possible 
during  an  imusually  long  season,  but  on  the  other  hand  it  is  responsible  for  tlie 
presence  of  tender  tissue  when  cold  weather  comes,  which  necessarily  lowers  its 
winter  resistance. 

Alfalfa,  "  the  grass  "  in  Ohio,  A.  O.  Myers  {('olumhus,  Ohio,  1907,  pp.  /.S7, 
pis.  15). — This  is  a  popular  book  on  the  culture,  uses,  and  value  of  alfalfa  in 
Ohio,  devoted  largely  to  giving  the  author's  personal  experiences  with  this  crop. 

Barley  crops  of  the  United  States,  1866-1906,  C.  C.  Clark  ( f/.  *S'.  Dept. 
Ayr.,  Bar.  Statis.  Bid.  iJ'J.  pp.  36). — This  bulletin  contains  in  tabular  form  the 
acreage,  production,  and  value  of  barley  in  the  Ignited  States  by  States  and  by 
years  from  l.SGG  to  lOOO,  inclusive. 

The  culture  and  uses  of  brome  grass,  R.  A.  Oakley  (U.  S.  Dept.  Agr.,  Bur. 
Plant  IiiihiH.  Bui.  Ill,  pt.  5,  pp.  lo,  pis.  3). — This  bulletin  contains  brief  discus- 
sions on  methods  of  culture  and  the  uses  and  value  of  brome  grass,  including 
notes  on  growing  the  species  with  other  grasses  and  clovers,  on  the  seed  produc- 
tion of  this  grass,  and  on  its  use  in  crop  rotations  and  the  preiyaration  of  brome 
grass  sod  for  succeeding  crops. 

Harvesting  and  storing  corn,  C.  P.  Hartley  (U.  S.  Dept.  Afir.,  Farmer.'i' 
Bui.  313,  pp.  32,  figs.  17). — The  different  methods  of  harvesting  corn,  including 
the  making  of  corn  silage,  cutting  and  shocking,  husking  from  the  standing 
stalks,  and  jerking  and  storing  the  ears  uuhusked  are  discussed.  The.  use  of 
corn-picking  machines  and  of  buskers  and  shredders  is  noted,  and  the  storing 
of  the  stover  and  the  ears  is  considered. 

Corn  crops  of  the  United  States,  1866-1906,  C.  ('.  Clark  (U.  N.  Dept.  Agr., 
Bur.  Statin.  Bui.  oG.  pp.  37). — Tal)lcs  are  given  in  this  bulletin,  showing  the 
average  acreage,  iiroduction,  and  value  of  eorn  in  the  Tnited  States  by  States 
and  by  years  for  the  period  1SG6-1U0G. 

The  cotton  plant:  Its  development  and  structure  and  the  evolution  and 
structure  of  the  cotton  fiber,  A.  Flatters  {London  and  Mauehestcr,  1906,  pp. 
02,  pis.  31). 

The  Indian  cottons,  G.  A.  Gammie  (Caleutta:  Gort.,  190.'),  pp.  3H,  pis.  9, 
maps  2). — This  publication  gives  a  general  description  of  the  cultivated  cottons 
of  India,  classifies  them  into  groups  and  species,  and  presents  an  outline  of  their 
distribution,  together  with  a  list  of  the  varieties  of  cotton  tested  at  Po.ona.  The 
following  species  of  cotton  are  represented  in  India  :  (lossijpium  ohtuxifolium,  G. 
arhoreum,  G.  sanguineum,  G.  herhaeemn,  G.  intermedium,  G.  indieum,  G.  neglcc- 
ium,  G.  cernuum,  and  G.  hirsutum. 

Cotton  in  western  French  Africa,  Y.  Henry  (Le  Coton  dans  VAfrique  Oeei- 
dentale  Francaise.  Paris,  1906,  pp.  3Jf6,  figs.  6.'/,  maps  5). — This  book  describes 
cotton  culture  and  the  cotton  industry  in  Senegambia,  Sudan,  and  Dahomey, 
and  devotes  several  chapters  to  the  ginning  and  baling  of  cotton  and  to  scientific 
experiments  in  the  culture  and  selection  of  the  plant. 

Oat  crops  of  the  United  States,  1866-1906,  C.  C.  Clark  (U.  ^'.  Dept.  Agr., 
Bur.  Statis.  Bui.  58,  pp.  35). — This  bulletin  presents  in  tables  the  acreage,  pro- 
duction, and  value  of  oats  in  the  United  States  by  States  and  by  years  from 
18G6  to  mOG,  inclusive. 

Potato  culture,  H.  Werner  (Kartoffelhau.  Berlin,  1906,  pp.  231,  figs.  16).— 
This  book  appears  as  one  in  the  series  of  agricultural  works  known  as  the 
Thaer  liibliothek.  The  different  subjects  discussed  are  species  and  varieties, 
biological  characteristics,  diseases,  insect  enemies,  climatic  and  soil  require- 
ments, and  the  culture,  storing,  and  uses  of  the  crop. 
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Report  of  experiments  upon  the  potato  crop,  1905-6,  K.  Portkk  and  R.  C. 
Gaut  {County  Council  LanvnKter,  Ed.  Com.,  Agr.  Dcpt.,  Farmer's  Bui.  3,  pp. 
28). — This  is  a  report  on  experiments  with  potatoes  conducted  at  the  county- 
council  farm  and  on  various  farms  during  the  tw.o  years. 

Planting  sprouted  tubers  resulted  in  larger  crops  and  a  greater  production 
of  tubers  of  large  size  than  when  unsprouted  tubers  were  planted.  Seed  pota- 
toes from  the  south  of  England  did  not  give  so  good  results  as  northern-grown 
seed,  and  seed  from  localities  within  the  county  was  not  so  productive  as  that 
introduced  from  a  more  northern  latitude.  The  yield  from  Irish-grown  seed 
sprouted  was  below  that  from  Scottish-grown  seed  sprouted. 
•  The  use  of  20  tous  of  barnyard  manure  per  acre  was  slightly  more  profitable 
than  the  use  of  10  tons  when  the  price  was  not  more  than  96  cts.  per  ton.  A 
light  dressing  of  barnyard  manure  with  a  suitable  application  of  commercial 
fertilizers  was  more  profitable  than  the  use  of  barnyard  manure  alone.  The 
results  also  indicated  that  large  and  profitable  crops  of  potatoes  can  be  grown 
with  the  use  of  a  complete  mixture  of  commercial  fertilizers.  When  barnyard 
manure  is  to  be  used  in  conjunction  with  commercial  fertilizers  the  following 
application  per  acre  is  recommended:  Barnyard  manure  10  tons,  sulphate  of 
auuuonia  1*  cwt.,  superphosphate  4  cwt,  and  muriate  of  potash  Ih  cwt.-  On 
land  well  stored  with  humus,  or  on  soils  which  have  been  liberally  treated  with 
barnyard  manure  in  previous  years,  the  use  per  acre  of  2*  cwt.  of  sulphate  of 
ammonium,  6  cwt.  superphosphate,  and  2i  cwt.  of  muriate  of  potash  is  consid- 
ered adequate  for  satisfactory  crops. 

Cooperative  variety  and  fertilizer  tests  with  potatoes.  1906,  M.  Weibull, 
J.  Nathokst,  and  L.  Forsberg  {Malmo.  Ldiis.  K.  Hushall,  SdUsk.  KvrtlssJcr., 
1007,  No.  1,  PI).  l'i3-19o). — A  report  is  given  of  the  third  year's  work  with  po- 
tatoes conducted  on  20  different  farms  with  15  factory  and  S  table  varieties. 

The  use  of  commercial  fertilizers  showed  an  apparent  increase  of  21  per 
cent  in  the  yield  of  tubers  and  11  per  cent  in  the  yield  of  starch  over  the 
check  plats.  In  another  series  the  increase  was  19.6  and  11.9  per  cent,  respec- 
tively, as  compared  with  an  increase  of  10.7  per  cent  in  the  yield  of  tubers 
and  11.4  per  cent  in  the  yield  of  starch  on  plats  receiving  barnyard  manure. 
Where  barnyard  manure  and  commercial  fertilizers  were  applied  together  the 
yield  of  tubers  was  increased  by  14.5  per  cent  and  the  yield  of  starch  by  0.03 
per  cent.  The  check  plats  produced  26,380  kg.  of  potatoes  and  5,060  kg.  of 
starch  per  hectare  (about  11.74  tons  of  potatoes  and  2.25  tous  of  starch  per 
acre). 

Potato  variety  tests,  1906,  H.  J.  Dannfelt  {K.  Landtbr.  Akad.  Handl.  och 
Tidskr.,  J,6  (1007),  No.  2-3,  pp.  179-200).— Tests  were  conducted  on  48  farms 
in  7  different  counties  in  Sweden. 

The  best  results  from  varieties  grown  for  industrial  purposes  were  secured 
with  Silesia,  which  produced  5,570  kg.  of  starch,  and  from  Industrie,  which 
gave  31,120  kg.  of  tubers  per  hectare  (about  2.48  and  13.85  tons  per  acre). 
Among  the  table  varieties  Up-to-Date  ranked  first  in  yields  of  both  tubers  and 
starch,  producing  31,600  and  4,803  kg.,  respectively.  Of  the  sorts  grown  for 
factory  purposes,  Ftirst  Bismarck  and  Brocken  contained  20.3  per  cent  of  starch, 
and  Opal  19.8  per  cent. 

Notes  on  seed  potatoes,  F.  Parisot  (Bui.  Mens.  Off.  Renseig.  Agr.  [Paris], 
6  (1907),  No.  10,  pp.  1173-1175).— The  author  describes  two  kinds  of  seed  tul)ers, 
one  of  which  after  winter  storage  is  firm  to  the  touch,  has  large  eyes  and  short 
solid  sprouts  of  several  millimeters  in  diameter,  and  the  other  which  is  soft 
with  the  surface  roughened  or  shriveled  and  dried,  with  small  eyes  and  fine 
slender  sprouts.     The  first  kind  he  names  normal  and  the  second  abnormal  seed 
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potatoes.  The  results  of  experirueuts  which  he  presents  show  that  the  abnor- 
mal tubers  produce  only  about  40  per  cent  of  the  yield  of  the  normal  tubers. 

The  effect  of  defoliating'  sugar  beets,  K.  Andrlik  and  J.  Urban  (Ztschr. 
Zuckerindiis.  Bohnicii,  SI  (1907),  Xo.  11,  pp.  709-761). — A  study  of  the  develop- 
ment of  the  sugar  beet  in  its  normal  form  and  with  part  of  its  leaves  removed 
is  reported.  The  rainfall  from  April  10  to  October  3  was  375.3  mm.  (about 
14.8  in.),  but  its  distribution  was  such  that  droughty  conditions  prevailed  from 
the  latter  part  of  June  until  August. 

Samples  of  25  to  30  normally  grown  beets  for  analysis  and  observation  were 
taken  June  21,  July  5  and  31,  August  21,  and  October  3.  The  weight  of  the  root 
in  these  beets  increased  irregularly,  the  smallest  increase  taking  place  in 
August,  and  a  much  more  marked  development  in  September  and  October.  The 
leaf  weight  reached  its  maximum  early  in  July,  then  declined  during  the  dry 
weather  until  August  31,  and  increased  again  in  Sei)tember.  The  dry  matter 
ond  sugar  content  in  the  beet  increased  until  the  end  of  July,  when  both  began 
to  decline.  The  percentage  of  total  nitrogen,  which  at  first  declined,  increased 
during  the  dry  weather,  but  at  the  close  of  the  vegetative  period  a  decrease  in 
nitrogen  had  again  taken  place.  The  composition  of  the  ash  on  the  different 
dates  of  sampling  is  given  in  the  following  table: 

Avvrtt<jc   coiiiposilioii    of   (isli    in    ihr   siKjdr   Ixrt    on    iliffcrcnf    dutcs   ilnring   the 

(jrowing  period. 


Substance. 

June21. 

The  root. 

Tlie  leaves. 

July  5. 

July  31. 

Aug.  21. 

Oct.  3. 

June  21. 

July  5. 

July  SI. 

Aug.  21. 

Oct.  3. 

K2O 

Na-'O 

Per  ct. 
45.58 
19.10 
3.52 
5.06 
15.92 
5.00 

Per  ct. 
43.22 
15.58 
6.22 
7.57 
17.66 
5.12 

Per  ct. 
38.49 
10.64 
10.10 
11.28 
19.68 
5.11 

Perct. 
36.49 

13.21 

12.20 

18.54 

5.17 

Perct. 
35.59 

6.04 
17.60 
13.01 
17.00 

7.44 

Per  ct. 
25.38 
36.01 
10.44 
6.42 
6.62 
5.10 

Per  ct. 
25.20 
34.40 
12.21 
4.62 
5.91 
6.. 58 

Per  ct. 
25.75 
31.84 
12.34 
6.09 
3.59 
8.30 

Per  ct. 

21.84 

23.  W 

16.80 

7.90 

3.56 

9.88 

Perct. 
20.71 
17.71 

CaO 

16.46 

MgO 

7.2B 

P2O5                    -    . 

4.63 

SO3          

9.20 

The  undesirable  nitrogen  compounds  and  the  potash  in  the  beet  decreased 
from  June  21  to  October  3,  which  was  equivalent  to  an  improvement  in  the 
quality.  It  was  further  found  that  the  maximum  sugar  content  at  the  end  of 
July  was  not  accompanied  by  the  highest  coefficient  of  purity. 

The  weight  of  the  dry  matter  increased  regularly  up  to  the  end  of  July,  but 
from  this  time  on  to  August  21  there  was  only  a  moderate  increase  until  the 
rains  in  September  again  accelerated  growth.  The  increase  in  the  weight  of 
the  dry  matter  of  the  leaves  during  August  was  reduced  by  21.0  per  cent, 
owing  to  the  drying  of  the  foliage,  and  the  later  renewal  of  growth  did  not 
make  up  this  loss.  The  average  yield  of  dry  matter  per  plant  at  harvesting 
was  121  gm.,  of  which  the  root  furnished  74  per  cent.  The  insufficient  rainfall 
during  the  summer  retarded  to  a  marked  degree  the  formation  of  sugar  and 
dry  matter,  and  also  reduced  the  quantity  of  nitrogen  taken  up  by  the  plant, 
this  being  due  largely  to  the  withering  of  the  foliage.  The  ash  presented 
variations  similar  to  those  of  the  nitrogen,  and  the  fluctuations  of  each  indi- 
vidual constituent  are  shown  and  discussed. 

In  studying  the  effect  of  defoliation  70  per  cent  of  the  leaves  was  removed 
from  the  plants  on  one  plat  July  5,  94  per  cent  on  a  second  plat  July  31,  and 
10  per  cent  on  a  third  plat  August  21.  The  removal  of  70  per  cent  of  the 
leaves  reduced  the  yield  of  roots  by  36  per  cent,  the  yield  of  sugar  by  35  per 
cent,  and  the  yield  of  dry  matter  by  34  per  cent.    The  sugar  content  was  only 
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0.25  per  cent  lower  than  in  the  beets  grOwn  normally.  Defoliation  retarded 
the  formation  of  dry  matter  and  decreased  the  consumption  of  plant  food, 
while  it  but  slightly  affected  the  quality  of  the  beet. 

The  more  nearly  complete  defoliation  on  July  31  reduced  the  yields  of  beets, 
leaves,  and  sugar  24  per  cent.  23  per  cent,  and  30.5  per  cent,  respectively.  The 
sugar  showed  a  reduction  of  1.1  per  cent  as  compared  with  that  of  plants  from 
which  no  leaves  had  been  taken.  When  harvested  the  defoliated  plants  con- 
tained 30  per  cent  less  nitrogen,  28  per  cent  less  potash,  and  18  per  cent  less 
phosphoric  acid  than  the  check  plants. 

Removing  10  per  cent  of  the  foliage  on  August  21  decreased  the  yield  of  beets 
by  13  per  cent,  increased  the  yield  of  leaves  by  3  per  cent,  and  decreased  the 
yield  of  sugar  by  13  per  cent.    The  sugar  content  remained  unchanged. 

The  results  of  another  series  of  experiments  showed  that  the  removal  of  from 
50  to  94  per  cent  of  the  leaves  reduced  the  yield  of  roots  from  10  to  2G  per . 
cent  and  diminished  the  sugar  content  from  0.5  to  2.7  per  cent.  When  only 
from  20  to  25  per  cent  of  the  leaves  were  taken  off  the  yield  of  beets  was  low- 
ered by  from  1  to  14.4  per  cent,  while  the  reduction  in  sugar  content  was  un- 
important. It  was  observed,  however,  that  in  case  the  leaf  growth  was  very 
luxuriant  even  moderately  defoliating  the  plants  proved  injurious  in  this  regard. 

Experiments  with,  varieties  of  sugar  cane,  J.  P.  D'Albuquebque  and  J.  R. 
BovELL  {Rpt.  Agr.  Work  Barbados,  Imp.  Dcpt.  Agr,  West  Indies,  190-'/-1906, 
pt.  3,  pp.  91). — Experiments  with  seedling  and  other  varieties  of  canes  were 
made  on  different  estates  and  the  results  secured  are  tabulated  in  detail  and 
are  also  briefly  discussed. 

On  black  soils  the  best  results  as  plant  canes  were  given  by  D.95,  yielding 
9,216  lbs.  sucrose  per  acre,  as  compared  with  G,STG  lbs.  for  White  Trans- 
parent. This  ditference  in  yield  of  sucrose  I'epresents  an  increased  value  of 
$24.34  per  acre.  D.95  was  followed  by  B.1520,  B.147,  D.1438,  B.376,  and  B.208 
in  the  order  named.  As  plants  and  i-attoons  on  red  soils  B.1566  gave  a  yield 
"representing  a  gain  of  $47.30  over  White  Transparent.  Good  results  on  the 
red  soils  were  also  obtained  from  B.376,  D.95,  B.208,  and  B.1529. 

Annual  report  on  sugar  manufacture,  J.  Bock  (JaJircsbcr.  Zuckcrfahrlk. 
[Stamiuer^.  Jf6  {1906).  pp.  XI  +  3-jl.  figs.  32). — This  report  is  a  compilation 
of  the  results  of  agricultural  investigations  on  the  sugar  beet  and  of  technical 
exiieriments  in  the  manufacture  of  sugar.  The  results  of  chemical  research 
work  are  given  in  abstract  form.  The  report  also  contains  a  list  of  patents 
in  relation  to  the  beet  sugar  industry,  and  gives  statistics  on  beet  culture  and 
sugar  production  in  different  countries,  together  with  legislation  affecting  the 
production  and  commerce  of  sugar. 

Correlation  in  different  varieties  of  Vicia  faba,  K.  Orphal  (Laiidw.  Vers. 
Stat.,  67  {1901),  Xo.  5-6,  pp.  331-J,06;  abs.  in  FiiMing's  Landtc.  Ztg.,  57'  {1908), 
No.  1,  pp.  29-36). — The  varieties  studied  were  the  German  marsh  bean  and  the 
Dutch  marsh  bean  representing  I'/r/r/  faha  major,  and  the  small  Halberstadt, 
Eckendorf.  and  Kirsche  field  beans  representing  T.  faba  minor. 

The  observations  and  measurements  showed  that  in  all  varieties  the  correla- 
tion between  the  weight  of  the  plant  and  the  weight  of  the  grain  was  complete, 
between  the  weight  of  the  plant  and  the  weight  of  the  pods  and  the  number  of 
grains  was  vei*y  evident,  and  between  the  weight  of  the  plant  and  the  thickness 
of  the  stem  and  the  number  of  the  pods  was  (piite  apparent.  The  length  of  the 
internodes  was  but  little  influenced  by  the  length  of  the  stem. 

In  addition  to  determinations  of  the  correlation,  it  was  observed  that  the 
water  rtMinircments  of  1'.  faba  during  the  growing  period  are  in  general  very 
high.     In  the  first  half  of  the  growing  period  the  Dutch  marsh  beau  withdrew 
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the  greatest  aiul  the  Kirsche  field  bean  the  smallest  quantity  of  water  from  the 
soil.  From  the  time  of  blossoming  to  maturity  the  German  marsh  bean  required 
the  largest  and  the  Dutch  marsh  beau  the  smallest  amount  of  water.  For  the 
entire  period  of  growth  the  Kirsche  field  bean  required  the  least  and  the  German 
marsh  bean  the  most  water. 

In  each  of  the  two  seasons  that  this  work  was  carried  on  the  marsh  beans 
came  into  blossom  a  few  days  earlier  than  the  field  beans.  The  progress  of 
blossoming  was  in  every  Aariety  from  the  lower  portion  of  the  stem  toward  the 
upper  portion.  The  period  of  growth  of  the  Dutch  marsh  bean  was  shorter 
than  that  of  any  other  variety.  The  largest  number  of  branching  individuals 
was  observed  in  the  Dutch  marsh  bean  and  the  smallest  number  in  the  small 
field  l>ean.  It  is  stated  that  for  grain  production  individuals  with  little  tendency 
to  branch  are  preferable. 

Besearches  in  and  the  formation  of  new  varieties  of  wheat  by  means  of 
hybridization,  X.  Stkampelli  (AJld  Riccrca  c  Vrcazionc  (U  yuovc  Varicta  di 
Frumenti  a  Mezzo  delVIbridazione.  Rome:  R.  Staz.  Spci:  Graiticolt.  Ricti, 
1907,  pp.  24,  pis.  11,  figs.  5). — The  author  describes  his  method  of  carrying  on 
wheat  improvement  work  by  means  of  hybridization  and  gives  lists  of  hybrids 
obtained  by  him  in  the  years  1900,  1904,  1905,  1906,  and  1907.  The  dominant 
and  recessive  characters  observed  by  the  author  in  this  work  are  also  listed. 

Studies  of  the  nitrogen  content  of  wheat  and  its  distribution  to  different 
parts  of  an  individual  plant,  K.  W.  Th.^tchkr  and  H.  R.  Watkins  {Jour. 
Aiucr.  Chcm.  tioc,  29  {1901),  Xo.  .9,  pp.  1.3.',2-1331).— The  data  reported  re- 
garding the  composition  of  the  grain  from  different  parts  of  a  single  head  show 
"  that  the  best  grains  from  the  standpoint  of  weight  of  kernel,  and  nitrogen 
content,  came  from  the  outer  grains  of  the  spikelets  in  the  middle  of  the  spike. 
Whether  these  properties  are  capable  of  transmission  to  the  succeeding  gen- 
erations can  be  determined  only  by  experimental  trial." 

Wheat  crops  of  the  United  States,  1866-1906,  C.  C.  Clark  {U.  S.  Dcpt. 
Ayr.,  Bur.  t<t(ttis.  liul.  51,  pp.  35). — This  bulletin  presents  in  tabular  form  the 
average  acreage,  production,  and  value  of  wheat  in  the  United  States  by  States 
and  by  years  for  the  period  1S6G-100G. 

Farm  weeds  of  Canada,  G.  H.  Clark  and  J.  Fletcher  {Ottawa:  Dept.  Afjr., 
1906,  pp.  103,  pis.  56). — This  publication  treats  of  the  losses  due  to  weeds  and 
outlines  the  general  principles  to  be  applied  for  their  prevention  and  exter- 
mination. A  cla.ssification  of  weeds  is  given  and  the  descriptive  matter  pre- 
sented gives  the  salient  points  by  which  the  seed  of  each  plant  represented 
may  be  recognized.  In  addition  to  illustrations  showing  the  various  parts  of 
the  itlant  such  as  the  leaves,  stem,  roots,  blossoms,  and  fruit,  i)]ates  are  given 
showing  the  seeds  of  many  of  these  plants  both  in  their  natural  size  and  also 
much  enlarged.  Brief  notes  are  also  included  on  ergot,  couch  grass,  rye,  and 
timothy.  The  description  of  each  weed  comjirises  its  introduction,  time  of 
flowering,  propagation,  occurrence,  injury,  and  remedy. 

HORTICULTURE. 

The  fruiting  habit  of  the  grape.  C.  A.  Keffer  {TcnncRsrr  f^ta.  Bui.  77,  pp. 
S5-.'t6,  figs.  5). — The  results  are  given  of  a  study,  made  during  1906  in  the  sta- 
tion vineyard,  of  the  fruiting  habit  of  four  commercial  varieties  of  grape : 
Concord,  Niagara,  Delaware,  and  Brighton.  Six  systems  of  training  are  used, 
viz :  Munson,  Kniffiu,  double  Kniffin,  renewal,  loug-arm-short-spur,  and  cordon- 
horizontal.  In  the  last  two  systems  the  new  wood  is  cut  back  to  2  or  3  buds, 
in  the  others  the  growth  is  left  from  G  to  12  or  more  buds,  depending  upon  the 
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system  omployod  nnd  tho  strongtli  of  the  vino.  In  the  renewal  system  the  frnit- 
iug  canes  are  grown  either  vertically  or  obliqnely,  while  in  the  other  systems 
the  canes  are  trained  horizontally. 

With  the  view  to  observing  the  natural  fruiting  habit,  as  well  as  the  effect  of 
pruning  and  training,  at  least  one  cane  of  each  variety  was  left  unpruned.  The 
unpruned  canes  were  from  44  nodes  long  in  the  case  of  Concord,  to  72  nodes 
long  in  the  case  of  Delaware.  A  table  is  given  showing  the  total  number 
of  buds,  their  location,  and  fruitage  on  the  unpruned  canes  included  in  the 
study.  Concord  and  Niagara  failed  to  produce  good  fruiting  laterals.  With  the 
Delaware  the  average  weight  of  the  bunches  on  the  laterals  was  slightly 
greater  than  on  the  main  cane,  whereas  in  Brighton  the  bunches  produced  on 
the  main  cane  were  three  times  as  heavy  as  on  the  laterals. 

A  table  is  given  showing  the  best  yields  from  a  single  cane  of  each  variety, 
both  unpruned  and  pruned.  With  only  one  variety,  the  Concord,  was  the  total 
weight  of  fruit  greater  on  the  pruned  cane  than  on  the  unpruned.  The  aver- 
age weight  of  the  bunches,  however,  was  much  greater  in  all  cases  on  the 
pruned  canes  than  on  the  uupnmed.  On  the  unpruned  canes  much  of  the 
fruiting  wood  died  after  maturing  the  crop.  The  conclusion  is  reached  that 
table  grapes  should  be  pruned  every  year  in  order  to  make  the  crop  profitable, 
since  the  single  bunches  are  thus  made  heavier  and  the  strength  of  the  vine 
is  less  apt  to  be  depleted  by  overbearing. 

An  effort  was  made  to  determine  the  weight  of  the  fruit  produced  by  each 
bud  on  the  pruned  canes,  counting  from  the  base  of  the  cane  upward.  The 
number  and  location  of  all  bunches  of  fruit  on  37  vines  were  recorded  when  the 
berries  first  formed,  and  each  bunch  of  mature  fruit  was  weighed  and  recorded 
separately  in  order  to  show  the  total  number  of  bunches  from  each  bud.  The 
results  are  tabulated  and  discussed.  With  all  the  varieties  the  base  bud  gave 
the  lightest  weight  of  fruit,  and  in  each  case  the  yield  from  the  third  bud  was 
greater  than  that  from  the  second.  Arranging  the  buds  in  groups  of  three  up 
to  the  twelfth  node,  it  was  found  that  Concord  gave  the  best  yield  from  buds 
4  to  6,  Niagara  from  buds  7  to  9,  Delaware  from  buds  7  to  9,  and  Brighton 
from  buds  7  to  9.  With  the  exception  of  Concord,  the  average  yield  of  the  first 
6  buds  was  less  than  that  of  the  second  or  outer  G  buds.  From  this  it  is  con- 
cluded that  Concord  is  better  adapted  to  the  short-spur  system  of  pruning  and 
training  than  the  other  varieties  named,  although  it  is  suggested  that  the  num- 
ber of  spurs  per  vine  should  be  reduced  and  the  length  of  the  spur  increased 
to  at  least  G  buds.  In  long-cane  systems  horizontal  training  is  considered  pref- 
eVable  to  upright  or  diagonal  training,  as  the  lower  buds  of  the  cane  are 
thereby  better  nourished.  The  experiment  is  to  be  continued  and  the  present 
results  are  regarded   merely  as  tentative. 

The  influence  of  grafting-  on  the  quality  of  wines,  J.  Capus  (Prog.  Agr.  et 
Vit.  (Ed.  VEst),  ^8  il!)07),  Nos.  37,  pp.  315-327;  38,  pp.  345-356;  39,  pp.  383- 
386). — In  the  reconstruction  of  vineyards  in  the  department  of  Gironde  which 
were  destroyed  by  phylloxera,  several  kinds  of  American  vines  were  used  as 
graft  stocks  upon  which  were  grafted  Aarious  scions  taken  from  the  native 
vines  formerly  in  the  vineyard.  The  author  has  made  an  extensive  investiga- 
tion for  the  purpose  of  determining  whether  the  grafting  of  these  scions  from 
the  native  vines  upon  the  foreign  species  has  altered,  ameliorated,  or  simply 
reproduced  the  various  characteristics  of  the  French  grapes  of  Gironde  with  re- 
gard to  bouquet,  color,  alcohol  and  acid  content,  etc.  This  study  includes  an 
examination  of  experimental  results  secured  and  analyses  made  at  the  Haut- 
Gardere  experimental  field  by  Messrs.  Ricard,  Verdie,  and  Bord,  as  well  as  in- 
vestigations made  in  other  parts  of  the  department. 
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The  data  gathered  with  regard  to  the  effect  of  grafting  include  its  influence 
on  the  graft,  on  the  form  of  leaves,  the  resistance  to  cryptogamic  maladies,  and 
the  period  of  maturing,  as  well  as  its  effect  on  the  content  of  alcohol  and  sugar 
in  the  wine.  The  author  concludes  that  the  variations  in  sugar  and  acid  con- 
tent of  the  wine  are  of  the  same  order  and  of  the  same  amplitude  as  variations 
which  have  been  noticed  in  the  French  vines  themselves.  With  all  other  in- 
fluences identical,  such  as  climate,  soil,  culture,  season,  etc.,  a  definite  stock 
does  not  exert  the  same  influence  on  scions  of  different  varieties,  and  opposite 
variations  may  be  noted  from  year  to  year  where  scions  of  the  same  variety 
are  grafted  on  similar  stocks.  When  the  scions  from  native  vines  are  grafted 
on  various  American  stocks  the  results  are  equally  confusing  when  compared 
with  the  behavior  of  similar  scions  growing  on  their  own  i-oots.  No  unusual 
A-ariation  was  noted  with  regard  to  the  form  of  the  leaves  and  grapes,  the 
period  of  maturity,  etc.  In  short,  in  spite  of  the  numerous  grafted  stocks 
studied  during  a  period  of  5  years,  grafting  does  not  appear  to  have  produced 
anything  new. 

Rotundifolia  grapes,  C.  C.  Newman  (South  Carolina  Sta.  Bui.  132,  pp.  18, 
figs.  8). — Popular  directions  are  given  for  the  propagation,  planting,  pruning, 
training,  fertilizing,  and  cultivation  of  the  Rotundifolia  type  of  grapes,  to- 
gether with  descriptive  notes  of  the  more  important  varieties  and  data  on 
some  pruning  experiments  conducted  to  dem-onstrate  the  evil  effect  of  late 
pruning. 

AVith  vines  cut  in  October  and  November  no  bleeding  took  place,  even  when 
gi-owth  started  in  the  spring.  Where  pruning  is  delayed  until  after  December 
there  is  considerable  loss  of  sap  in  the  spring,  and  growth  commences  from 
a  week  to  10  days  later  than  with  vines  pruned  in  the  early  fall.  From  one 
vine  that  was  cut  March  20,  23  lbs.  of  sap  were  collected  in  4  weeks'  time.  The 
entire  vine  appeared  to  be  affected  and  its  growth  considerably  checked. 

As  a  result  of  this  work  it  appears  advisable  to  prune  during  the  months  of 
October  and  November. 

Notes  on  the  operations  of  the  royal  American  grape  nurseries  in  Asti 
L Italy]  from  1901  to  1906,  G.  PERsf  (Bol.  Ufflc.  Min.  Agr.,  Indus,  e  Com. 
[Rome],  0  (1007),  III,  Xo.  8,  pp.  919-929).— This  is  a  report  on  the  operations 
conducted  at  the  govei*nment  grape  nurseries  at  Asti  in  the  production  and  dis- 
tribution of  grafts  and  cuttings  of  American  vines. 

Tables  are  given  showing  the  species  and  varieties  grown,  and  the  number  of 
vines  distributed  from  1001  to  1900,  inclusive,  together  with  data  on  grafting 
experiments  and  an  outline  of  the  course  of  instruction  given  at  the  grafting 
school.  In  all  a  total  of  1,365,628  grafts  and  cuttings  of  American  vines  and 
hybrids  were  distributed  from  1901  to  1906.  inclusive. 

The  hybrid  direct  bearers  at  the  Philippeville  agricultural  school  in  1906, 
F.  GoDARD  {Bid.  Off.  Gouvt.  Gen.  Algerie,  1907,  Xo.  17,  Sup.,  pp.  287-315)'.— 
This  is  a  report  on  investigations  made  with  all  the  well-known  hybrid  direct- 
bearing  grapes  in  order  to  determine  those  most  suitable  for  cultural  purposes 
in  Algeria.  Notes  are  given  on  all  the  varieties  tested,  together  with  lists  of 
those  varieties  resistant  to  cryptogamic  maladies  and  drought,  as  well  as  the 
most  productive  kinds. 

The  spindel  tree.  A  suitable  dwarf  tree  form  for  coiTiniercial  fruit  grow- 
ing (Ber.  K.  Lehranst.  Wein,  Olist  u.  Gartenhau  Gciscnheim,  1906,  pp.  Ji9-53, 
figs.  2;  ahs.  in  Deut.  Lancliv.  Pressc,  3J,  (1907),  No.  75,  i)p.  598,  599,  figs.  2).— 
Comparative  data  are  given  with  regard  to  the  training  of  dwarf  fruit  trees  at 
the  horticultural  school  at  Geisenheim  on  the  Rhine. 

The  three  forms  used  were  the  bush,  pyi-amid,  and  spindel  shape  trees,  of 
which  the  last-named  is  said  to  have  given  highly  satisfactory  results.     This 
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form  of  trpo,  which  appears  to  be  a  narrow,  eloiifiated  type  of  the  pyramid 
form,  seems  to  ho  specially  adapted  for  pears,  to  a  lesser  dejjrve  for  apples,  and 
nnsuited  for  other  orchard  fruits. 

The  success  accompanying  the  use  of  the  spindel  tree  is  said  to  depend  to  a 
considerable  extent  on  the  proper  selection  of  stock,  distance  of  planting,  and 
method  of  pruning.  The  quince  stocli  is  commonly  used  for  pears  and  the 
P.u-adise  stock  for  apples.  The  planting  distance  recommended,  where  horse  cul- 
tivation is  to  be  used,  is  from  3  to  3*  meters  (9.8  to  11.5  ft.)  between  the  rows 
and  2  meters  (6.5  ft.)  between  trees  in  the  row.  Care  should  be  taken  not  to  cut 
the  leading  shoot  back  too  far,  as  this  results  in  creating  a  strong  growth  in  the 
side  shoots.  At  least  12  eyes  should  be  left  on  the  main  shoot,  and  the  method 
of  pruning  reconnnended  is  the  "half-moon  shape"  whereby  all  of  the  branches 
are  exposed  to  the  light. 

Some  data  are  given  in  regard  to  the  yields  obtained  froai  this  form  of  tree. 
During  the  past  season  36  7-year  old  trees  of  Frau  Luise  Goethe  yielded  6S3 
fruits,  valued  at  $21.42,  and  36  7-year  old  trees  of  Madame  Verte  gave  3,420 
fruits  worth  about  .$47.60.  The  sijindel  tree  is  to  be  more  extensively  planted  in 
the  orchards  at  Geisenheim. 

Fruit  growing'  and  marketing  in  California,  W.  A.  Boucher  (New  Zeal. 
Dci)t.  Ai/r.,  Dirs.  Biol,  and  Hoit.  Bid.  17,  pis.  2'f). — A  report  to  the  New  Zealand 
department  of  agriculture  on  the  fruit  and  vegetal)le  industry  of  California, 
with  special  attention  to  those  kinds  considered  suitable  for  New  Zealand  con- 
ditions. Consideration  is  given  to  the  varieties  grown,  the  various  cultural 
operations,  orchard  implements,  harvesting,  packing,  marketing,  etc.  The  text 
is  accomi)anied  with  numerous  illustrations  of  California  orchard  scenes. 

Fruits  for  Pennsylvania,  J.  H.  Funk  (Penn.  Dcpt.  Agr.  Bui.  152,  pp.  S.'fO, 
fii/s.  (j!)). — This  bulletin  treats  of  successful  fruit  production  in  Pennsylvania, 
including  information  with  regard  to  the  adaptability  of  different  A-arieties  of 
the  api)le,  pear,  peach,  cherry,  plum,  apricot,  quince,  mulberry,  and  grape,  as 
well  as  the  methods  of  propagating,  i)Ianting,  pruning,  fertilizing,  cultivating, 
harvesting,  packing,  and  marketing  the  important  fruits. 

Considerable  attention  is  also  given  to  harmful  insects  and  fungus  diseases 
and   their  control. 

Report  of  the  horticultural  inspector  of  the  agricultural  society  for  the 
Rhein  province  on  the  inspection  trip  in  Holland  from  May  17  to  June 
3,  1906  {Laiuhv.  ZtKcIir.  Hhchiprorinz,  S  {1!)07),  Ao.s'.  32,  pp.  .'/iJl-'iG.i ;  J.i.  pp. 
Jj73-.'i75;  S'l,  pp.  .'/.s'J-.'/<S'7;  J.T,  /)/).  .'idl ,  .'iBS) . — A  report  on  horticultural  conditions 
in  Holland,  including  an  account  of  horticultural  educational  institutions,  ex- 
perimental stations,  and  connncrcial  fruit  and  vegetable  culture. 

The  fruits  of  the  Dutch  East  Indies,  F.  A.  von  Sturleb  {Dc  Vruchtcn  van 
Xcdniandxrh  Oo.^t-lndic.  Ticl,  1907,  pp.  II+S3,  pU.  10,  figs.,  22). — Botanical 
descriptions  and  brief  general  notes  on  the  history,  culture,  varieties,  and  uses 
of  the  various  fruits  common  to  the  Dutch  East  Indies  are  given,  together  with 
analytical  tables  showing  the  chemical  com])()sitiou  of  the  more  important 
fruits.  The  work  concludes  with  brief  directions  as  to  the  making  of  iireserves, 
marmalades,  and  jellies,  and  an  extensive  bibliography  on  tropical  fruits. 

In  view  of  the  unsuccessful  results  secured  with  general  farm  crops  during 
recent  years  the  author  is  of  the  opinion  that  the  development  of  the  fruit 
industry  can  be  undertaken  with  profit  by  many  of  the  farmers. 

The  packing-  of  apples  in  barrels  and  boxes,  A.  McNeill  (Canada  Dcpt. 
Agr.,  Branch  Dairy  and  Cold  storage  Comr.  Bui.  11),  pp.  3.3,  figs.  22). — This 
bulletin  contains  a  descrii)tion  of  the  important  features  of  barrel  and  box  pack- 
ing, including  a  discussion  of  the  package  and  packing  house  equipment  and 
methods  of  grading  and  iiackiug. 


742  EXPERIMENT    STATION    RECORD. 

With  regard  to  the  use  of  boxes  in  place  of  barrels  the  author  states  that 
barrels  are  likely  to  maiutaiu  their  preeminence  as  a  package  for  apples  as 
only  the  best  grade  of  apples  will  pay  in  the  boxes.  The  box  is  said  to  be  the 
only  practical  package  in  which  apples  can  be  economically  transported  in  a  fit 
condition  for  the  highest  dessert  trade.  As  a  rule  retail  merchants  prefer  the 
boxes  for  a  considerable  part  of  their  trade,  whereas  it  appears  that  auction 
markets  and  fruit  brokers  of  Great  Britain  do  not  take  kindly  to  boxes. 

The  text  is  accompanied  with  several  figures  illustrating  the  various  styles 
of  pack,  as  well  as  by  considerable  information  in  regard  to  practices  employed 
by  successful  fruit  growers'  associations. 

The  keeping  quality  of  apples  (Countnj  Gent.,  72  (1907),  No.  2853,  p. 
930). — A  tabulated  list  is  given  of  the  leading  varieties  of  apples  grown  in  the 
latitude  of  the  State  of  New  York,  showing  the  approximate  date  for  marketing 
together  with  the  storage  limit  of  each.  In  compiling  this  table  special  atten- 
tion was  given  to  the  results  secui'ed  by  Powell  in  his  fruit  storage  experiments 
(E.  S.  R.,  15,  pp.  5S1). 

Early  cider  apples,  A.  TRtiELLE  {Jour.  Agr.  Prat.,  n.  ser.,  IJf  (1907),  Ao.  3J/, 
PI).  239,  2'i0). — The  author  conducted  investigations  to  determine  the  relative 
value  of  cider  produced  from  early  apples  as  compared  with  that  produced 
from  later  maturing  apples.  A  table  is  given  in  which  the  cider  from  20  of  the 
superior  early  apples  of  Normandy  and  Brittany  is  compared  with  varieties  of 
medium  and  late  mattiring  apples,  with  regard  to  the  density  and  the  content  of 
sugar,  tannin,  pectic  compounds,  albuminoids,  and  malic  acid. 

As  a  result  of  this  investigation  it  appears  that  there  are  several  of  the  early 
apples  in  which  the  chemical  composition  is  quite  similar  to  that  of  the  later 
maturing  apples  and  which  are  capable  of  making  rich  alcoholic  cider  of  good 
lasting  quality  providing  the  inferior  fruits  are  discarded.  It  is  recommended 
that  the  cider  made  from  early  apples  be  fermented  at  the  lowest  possible 
temperature,  after  which  it  should  be  immediately  drawn  off  into  casks  under 
a  weak  pressure  of  carbonic  acid.  A  list  is  given  of  the  varieties  of  early 
api)l.es  considered  most  suitable  for  cider  making. 

Plum  culture  in  Massachusetts,  F.  A.  Waugh  (Mass.  Crop  Rpt.,  20  (1907), 
No.  2,  pp.  30-36). — Popular  directions  for  the  cultivation  of  plums,  including 
observations  as  to  selection  of  soil  and  varieties,  planting  operations,  pruning, 
cultivation,  fertilization,  pollination,  diseases  and  insect  pests  and  their  control, 
and  marketing. 

Propagation,  planting,  and  culture  of  citrus  fruits^  R.  Mares  (Ecolc  Agr. 
Alger.  Maiaon-Varrcc,  Hcrr.  Agr.  Bid.  1,  pp.  27). — A  popular  bulletin  on  this 
subject,  with  special  reference  to  citrus  cultivation  in  Algeria.  Observations 
ai'e  given  on  climate,  varieties,  soil,  preparation  of  the  soil,  nursery  practices, 
grafting,  planting,  pruning,  fei-tilizing,  irrigation,  various  insects,  fungus  dis- 
eases and  their  ctiutrol.  harvesting  and  marketing. 

Seminal  variation  in  the  mango  (Trinidad  Bot.  Dcpt.,  BuJ.  Misc.  Inform., 
1907,  No.  56,  pp.  259,  260). — During  the  past  ten  years  a  large  numl)er  of  seedling 
mango  trees  from  seeds  taken  from  some  of  the  best  named  varieties  have  been 
I'aised  at  the  experiment  station,  St.  Clair,  Trinidad.  From  the  I'esults  hei'e 
given  it  appears  that  the  mango  does  not  come  true  from  seed.  In  this  connec- 
tion H.  A.  Nurse  contributes  a  note  on  variation  in  seedlings  of  Mango  D'Or. 
The  seedling,  while  retaining  a  slight  trace  of  the  characteristic  ai-oma,  is  said 
to  possess  none  of  the  good  qualities  of  the  parent. 

Planters  are  advised  not  to  undertake  the  cultivation  of  seedling  varieties  but 
to  preserve  the  best  strains  of  fruit  either  by  budding  or  grafting. 

Spanish  olive  industry  (Duilg  Consui<tr  und  Trade  Rpts.  [U.  /S'.],  1907,  No. 
3006,  pp.  i-5).— Statistics  are  reported  by  B.  H.  Ridgely  with  regard  to  the 
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acroasro.  culture,  crop,  and  yiold  in  oil  of  the  various  Spanish  provinces,  together 
with  a  report  by  L.  J.  Rosenberg  on  the  cro[)  results,  methods  of  harvesting,  and 
production  of  oil  in  Andalusia. 

The  total  area  planted  in  olive  trees  in  Spain  and  the  Balearic  Islands  in  190G 
is  given  as  3,323,577  acres,  and  the  amount  of  oil  extracted  as  about  38,350,164 
gal. 

Olive  oil  productions,  D.  I.  Muupiiy  {Daily  Consular  and  Trade  Rpts.  [U.  S.], 
li)07,  \o.  ^!iin\  ini.  l--'i). — A  brief  account  is  given  of  olive  culture  along  the 
French  Mediterranean  coast,  including  varieties,  cultural  operations,  harvest- 
ing, etc..  and  the  manufacture  of  oil.  The  value  of  the  olive  oil  exported  from 
Bordeaux  to  the  United  States  from  1902  to  190G,  inclusive,  is  given  as  .$1,015,716. 
Statistics  are  also  given  showing  the  production  of  oil  in  different  Mediter- 
ranean countries  from  19U0  to  1905. 

Green  persimmons  made  marketable  {VaJ.  Fruit  Grower,  36  {1901),  No. 
1007,  1)1).  .'/,  J). — According  to  this  item,  G.  C.  Roeding  of  Fresno,  Cal.,  has 
been  successful  in  curing  Japanese  persimmons  by  the  method  employed  in 
Japan  (E,  S.  R.,  17,  p.  618),  which  consists  in  placing  the  fruit  in  tubs  from 
which  sake  or  Japanese  "  rice  beer  "  has  been  lately  removed.  The  tubs  are 
then  hermetically  sealed  and  the  fruit  is  allowed  to  remain  in  them  from  8  to 
10  days,  after  which  it  appears  to  have  lost  its  astringent  qualities  and  may  be 
eaten  out  of  hand  like  an  apple. 

Tea  in  Formosa  and  Japan,  W.  H.  Ukers  {Tea  and  Co'ffcc  Trade  Jour.,  13 
{1901).  yo.  1,  pp.  ll-2.'t,  figs.  21). — This  is  a  popular  illustrated  account  of  tea 
culture  in  Formosa  and  Japan,  including  statistics  of  production,  varieties 
grown,  and  the  methods  of  manufacturing  and  marketing. 

Of  the  115,000,000  lbs.  of  tea  bought  by  the  United  States  in  1900,  Formosa 
is  said  to  have  supplied  about  15  per  cent,  or  17,100,000  lbs.  The  Formosan  tea 
shipment  to  the  United  States  has  i-emained  approximately  the  same  for  several 
years.  On  the  other  hand,  the  tea  export  of  Japan  to  the  United  States  has  de- 
creased from  46  per  cent  of  the  whole  amount  consumed  in  1885  to  32  per  cent 
of  the  total  in  1905.  The  consumption  of  Indian  and  Ceylon  teas  in  America 
has  increased  from  2  per  cent  of  the  total  in  1885  to  10  per  cent  in  1905.  The 
decline  in  the  consumption  of  Japanese  teas  is  thought  to  be  mainly  due  to  the 
extensive  advertising  methods  of  the  Indian  and  Ceylon  tea  planters. 

While  it  is  believed  that  the  delicately  flavored  Formosa  oolongs  can  never 
be  marketed  so  cheaply  as  certain  other  coarser  machine-manufactui'ed  teas,  it 
is  felt  that  in  order  to  extend  the  trade  they  must  be  produced  and  marketed 
cheaper  than  at  present. 

The  plant  food  requirements  of  the  paprika  plant  (Capsicum),  R.  Windisch 
{Zt.sehr.  Laudw.  Vcrmch.^w.  Osterr.,  10  {1901),  No.  6,  pp.  552-511,  dgm.  i).— A 
detailed  account  is  given  of  fertilizer  experiments  conducted  by  the  author 
during  the  season  of  1902,  to  determine  the  food  requirements  of  the  red  pepper. 
The  text  is  accompanied  with  numerous  tables,  including  meteoi-ological  data 
and  analyses  showing  the  production  of  organic  substance,  crude  ash,  and  dry 
matter,  and  the  assimilation  of  nitrogen,  potash,  and  phosphoric  acid  during 
the  growing  season. 

The  seed  was  sown  on  March  20  and  the  plants  set  out  on  May  10.  In  all 
five  analyses  were  made,  the  last  about  the  middle  of  August.  During  the 
greater  jiart  of  the  growing  season  the  more  important  plant  foods  were  assimi- 
lated in  regard  to  quantity  in  the  following  order:  Potash,  phosphoric  acid,  and 
nitrogen,  while  at  the  last  examination  the  order  was  changed  1o  phosi)horic 
acid,  potash,  and  nitrogen. 

On  account  of  the  lack  of  comparative  data  the  results  of  this  ex]ieriment  are 
not  considered  us  cuuclusive. 
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A  contribution  to  the  history  of  the  tomato,  W,  Durkop  (Naturw.  Wchn- 
schr.,  22  (1907),  Xo.  35,  pp.  5Ji5-550), — This  is  largely  a  review  of  the  literature 
oil  the  early  history  of  the  tomato  in  various  countries. 

Strawberries:  The  newer  varieties,  F.  H.  Ballou  {Ohio  8ta.  Bui.  186,  pp. 
JO,  figs.  2J{). — In  this  bulletin,  notes,  with  illustrations,  are  given  on  the  newer 
varieties  of  strawberries  fruited  for  the  first  time  in  the  season  of  1907.  Brief 
mention  is  also  made  of  the  more  promising  varieties  tested  in  the  3  previous 
years  aud  summarized  lists  are  given  of  the  varieties  of  greatest  promise  tested 
for  the  first  time  during  the  seasons  of  1906  and  of  1907,  together  with  the  best 
new  extra  early,  mid-season,  and  late  varieties,  varieties  of  unusually  good 
dessert  quality,  aud  those  which  have  maintained  their  places  as  standards 
during  the  past  4  years. 

Dewberries,  F.  C.  Reimer  (Bui.  N.  C.  Dept.  Agr.,  28  (1907),  No.  8,  pp.  27, 
j\(l!<.  9). — This  is  intended  as  a  preliminary  popular  bulletin  on  the  cultiva- 
tion of  dewberries.  The  author  discusses  the  types  of  soil,  soil  preparation, 
methods  of  propagation,  planting,  fertilizing,  cultivation  and  subsequent  care, 
'antbracnose  and  its  control,  harvesting,  and  marketing.  Results  of  experi- 
mental work  being  conducted  with  dewberries  are  to  be  published  later. 

The  mulberry  and  other  silkworm  food  plants,  G.  W.  Oliver  ( t/.  S.  Dept. 
Agr.,  Bur.  Vhuit  Indus.  Bui.  119,  pp.  22,  pis.  7). — The  information  contained 
in  the  author's  previous  bulletin  on  this  subject  (E.  S.  R.,  14,  p.  96G)  is  here 
revised  and  brought  up  to  date  aud  deals  with  the  methods  of  propagating  the 
mulberry  from  seed,  layers,  cuttings,  root  grafting,  scion  or  sprig  budding, 
shield  budding,  and  the  raising  of  stocks  for  grafting  and  budding. 

Consideration  is  also  given  to  soils,  planting,  pruning,  and  food  for  early 
batched  worms,  together  with  descriptions  and  illustrations  of  several  varie- 
ties of  mulberries.  The  white  mulberry  (Morus  alba)  is  most  prized  for  feed- 
ing silkworms.  While  the  silk  from  the  osage  orange  leaves  is  of  a  very  fine 
quality,  the  young  branches  of  the  tree  are  thorny  and  the  leaves  wither  and 
pack  down  after  gathering,  making  them  inferior  to  those  of  the  nuill)erry. 
Young  osage  leaves  fed  to  worms  are  said  to  cause  disease. 

In  cases  where  the  eggs  hatch  early  in  the  spring,  before  the  mulberry  leaves 
have  unfolded,  lettuce  leaves  of  the  hard-leafed  varieties  and  the  oyster  plant 
(Trugopogon  porrifolius)  may  be  used  for  a  few  days.  Mulberry  leaf  buds 
are  sometimes  scraped  off,  mashed  into  a  fine  pulp,  and  fed  to  the  newly 
batched  worms.  Where  these  are  used  it  is  recommended  that  the  terminal 
twigs  of  the  trees  be  cut  off  and  the  buds  on  the  pruned  portions  be  fed. 

Some  notes  on  almonds,  G.  Quinn  (Dept.  Agr.  So.  Aust.  Bui.  5,  pp.  11,  figs. 
8). — Brief  notes  are  given  as  to  soil,  climate,  methods  of  propagation,  pruning, 
etc.,  together  with  descriptions  and  illustrations  of  some  of  the  so-called  "  soft 
shell  "  aud  "  paper  shell  "  varieties  of  almonds  grown  in  South  Australia. 

Water  lilies  and  other  aquatics:  Their  relation  to  horticulture,  G.  Y. 
Nash  (Jour.  N.  Y.  Bot.  GarcL,  S  (1907),  Yo.  93,  irp.  202-220,  figs.  5).— This 
article  is  based  on  a  lecture  delivered  by  the  author  at  the  New  York  Botan- 
ical Garden  in  May,  1907,  and.  deals  with  the  artistic  development  of  water 
gardens  and  the  surrounding  fringe  or  border.  A  large  list  of  trees,  shrubs, 
herbaceous  plants,  and  grasses  as  well  as  aquatic  plants  are  enumerated  and 
discussed. 

Beautiful  gardens:  How  to  make  and  maintain  them,  W.  P.  Wright  (Lon- 
don and  Neic  York,  1907,  pp.  XI  +  307,  pis.  2,  figs.  73,  dgins.  /ry).— This  popular 
work  deals  in  an  interesting  manner  with  the  artistic  development  of  the  home 
grounds,  with  instructions  for  making  lawns  and  drives,  flower  gardens,  Iier- 
l)aceous  l)orders,  rock,  water,  wall  and  wild  gardens  and  ferneries,  the  plant- 
ing of  trees  aud  shrubs,  aud  the  decoratiou  of  the  house  uud  pergolas,    The 
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text  is  accompanied  with  plans,  designs,  photograpliic  illnstratious,  and  colored 
plates,  together  with  selections  of  flowers  and  plants  for  the  various  forms  of 
planting,  and  particulars  on  how  to  grow  them.  The  principles  herein  ex- 
pressed are  based  upon  the  author's  personal  experience. 

How  to  lay  out  suburban  home  grounds,  H.  .1.  Kellaway  (New  York,  1907, 
pp.  112,  pis.  38,  (l(/nis.  15). — In  this  popular  work  the  author  treats  of  the  de- 
velopment of  small  suburban  grounds,  with  the  view  to  combining  practical 
utility  with  artistic  surroundings.  In  the  opening  chapter  attention  is  paid 
to  the  importance  of  treating  the  grounds  as  a  whole  and  "  counting  the  cost " 
before  the  construction,  of  the  house.  Consideration  is  also  given  to  the 
selection  of  the  home  site  with  reference  to  social,  economic,  and  esthetic 
conditions.  The  details  of  development  are  discussed  at  length,  including  the 
treatment  of  difficult  situations,  the  construction  of  lawns,  gardens,  walks 
and  drives,  and  suggestions  with  regard  to  what  and  when  to  plant,  including 
planting  and  cultural  directions.  * 

The  work  concludes  with  a  discussion  of  the  sphere  of  the  landscape  archi- 
tect and  the  value  of  good  design.  The  text  is  accompanied  with  several 
specimen  preliminary  plans,  topographical  maps,  and  grading  and  plans,  as 
well  as  numerous  photographs  illustrating  artistic  development. 
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Handbook  of  the  trees  of  the  Northern  States  and  Canada,  R.  B.  Hough 
(LoicriUe,  N.  Y.,  1907,  pp.  X  +  J^70,  figs.  .yjS,  maps  I'/O). — This  work  includes 
photographic  illustrations  and  descriptions  of  the  native  and  naturalized  trees 
of  North  America  lying  north  of  North  Carolina,  Tennessee,  Arkansas,  and 
Oklahoma,  east  of  the  Rocky  Mountains,  and  extending  southward  in  the 
Appalachian  region  to  northern  Alabama  and  Georgia.  In  each  case  the  illus- 
trations include  trunks  of  specimen  trees,  branchlets  with  mature  leaves  and 
fruit,  transverse  sections  of  the  wood  showing  the  structure,  and  outline  maps 
indicating  the  regions  over  which  the  trees  are  distributed.  The  work  also 
includes  a  key  to  the  families  based  mainly  upon  flowers,  and  a  synopsis  of 
the  families  and  genera  under  discussion,  with  analytical  keys  leading  to  the 
species. 

The  forest  trees  of  eastern  Nebraska,  C.  E.  Bessey  (Proc.  loiva  Acad.  ScL, 
13  (1906),  pp.  7.3-87,  fiys.  67). — Brief  notes  are  given  on  the  occurrence  and 
direction  of  migration  of  the  various  families  of  forest  trees  growing  in  eastern 
Nebraska.  The  notes  are  accompanied  with  outline  maps  showing  the  distribu- 
tion in  that  State  of  07  dift'erent  si)ecies. 

Woods  of  Borneo,  L.  Maynaed  {Daily  Consular  and  Trade  Rpts.  [U.  8.], 
1907,  No.  2993,  pp.  IJf,  15). — A  list  and  notes  on  the  use  of  the  principal  Borneo 
woods,  together  with  a  table  showing  the  amount  and  value  of  timber  shipped 
from  the  principal  ports  of  North  Borneo  during  1905  and  190G.  The  export 
lumber  trade  is  said  to  be  principally  to  China,  aV)out  2.5,000  cu.  ft.  being  ex- 
ported yearly  to  European  markets. 

The  swamp  mahogany  (Eucalyptus  robusta),  F.  Albert  {La  Caoba  de  las 
Vegas  o  Eucalyptus  robusta.  Santiago  de  Chile:  Min.  Indus.,  1907,  pp.  23, 
figs.  S). — This  is  a  monograph  on  the  swamp  mahogany,  including  a  botanical 
description  with  connnon  names  and  synonyms,  the  range  and  distribution,  soil 
and  climatic  adaptability,  seed  collection,  methods  of  propagation,  planting  and 
subsequent  care,  and  notes  on  the  timber  and  its  uses.  This  species  ef  eucalyp- 
tus is  said  to  be  adai)ted  for  marshy  situations  and  even  tolerates  somewhat 
brackish  water.  The  author  recommends  it  for  planting  in  such  locations  in 
Chili. 
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Note  on  Terminalia  chebula  and  its  fruit,  the  myrabolam  of  commerce, 
J.  E.  C.  Turner  {Indian  Forester,  33  (JDOl),  No.  8,  pp.  302-365).— A  description 
is  given  of  the  tree  and  fruit,  together  with  an  account  of  its  range  and  distribu- 
tion, and  the  methods  of  harvesting  and  preparing  the  fruit  for  market.  After 
being  prepared,  the  fruit  of  the  chebula,  which  is  the  myrabolam  of  commerce, 
is  shipped  to  Europe  for  dyeing  and  tanning  purposes. 

Forest  tables:  Lodgepole  pine,  E.  A.  Ziegler  (U.  8.  Dept.  Agr.,  Forest  Serv. 
Cire.  126,  pp.  2Ii). — In  the  course  of  general  investigations  considerable  data  have 
been  gathered  by  the  Forest  Service  relative  to  tree  growth,  form,  and  volume.  In 
this  circular  measurements  of  lodgepole  pine  made  by  field  parties  in  Wyoming 
in  1901  and  1905,  and  in  Montana  in  1902,  are  compiled  and  presented  in  tabular 
form.  While  they  represent  the  results  of  many  investigations,  they  are  offered 
principally  as  suggestions  for  further  investigations  rather  than  as  final.  The 
various  subjects  considered  are  stand  tables  by  well-recognized  types  and  locali- 
ties, reproduction  tables,  height  and  diameter  growths,  volume  by  feet  and  prod- 
ucts, taper  measurements,  and  present  and  potential  yields. 

Form,  and  content  of  the  white  pine,  A.  Schiffel  {Mitt.  Forstl.  Versuchsw. 
Osterr.,  1907,  No.  32,  pp.  89). — This  work  consists  of  reference  tables  for  com- 
puting the  form  and  content  of  white  pine,  including  form  factor  and  form 
quotient  tables,  form  and  volume  tables,  and  tables  for  computing  volume  and 
sorting  wood  having  a  diameter  of  over  7  cm.  (about  2,8  in.)  at  the  smaller  end. 
The  investigations  upon  which  the  tables  are  based,  together  with  other  neces- 
sary explanations,  are  given  in  the  text. 

A  study  of  the  botanical  and  physiolog'ical  variations  of  Hevea  brasilien- 
sis  with  reference  to  selection,  (J.  Vernet  {Jour.  Agr.  Trap..  8  {1907),  No.  73, 
pp.  195-203,  fig.  1). — The  author  discusses  the  variability  of  this  species  of  rub- 
ber, both  with  regard  to  its  botanical  features  and  also  as  to  the  composition  of 
its  latex  and. the  yield  from  individual  trees  of  commei-cial  I'ubber.  Tabular 
data  are  given  from  observations  made  on  a  large  number  of  trees  with  regard 
to  their  yield  in  latex  and  rubber,  and  the  author  emphasizes  the  importance  of 
a  systematic  study  of  the  individual  trees  with  a  view  to  selecting  seed  for 
propagation  from  those  which  give  the  best  returns. 

Manag'enient  of  second  growth  in  the  southern  Appalachians,  R.  Zon  ( U.  S. 
Dept.  Agr.,  Forest  Serv.  Cire.  118.  pp.  22). — From  SO  to  85  per  cent  of  the  total 
wooded  area  of  the  southern  Appalachians  is  said  to  be  second  growth,  a  large 
pi'oportion  of  which  consists  of  even-aged  stands,  the  results  of  cuttings  either 
for  charcoal  or,  moi'e  recently,  for  ties  and  mine  timbers.  This  circular  con- 
tains suggestions  for  the  management  of  such  even-aged  stands  for  their  best 
development  for  the  future  wood  supply.  The  chief  phases  con,sidered  are  econ- 
omy in  utilization,  waste  in  cutting  mine  timber,  betterment  of  methods  of 
logging  and  lumbering,  management  of  sprout  forests,  and  protection  from  fire 
and  other  losses. 

Considerable  tabulated  data  are  given  showing  the  comparative  waste  in  the 
production  of  cross-ties  iinder  the  present  system  and  the  possible  yields  under 
more  economical  methods,  as  well  as  tables  showing  the  height  and  diameter 
growth  and  sprouting  vigor  of  different  species  of  oak  found  in  different  types 
of  forests.  The  effect  of  fire  upon  height  growth  of  sprouts  is  also  shown,  as 
well  as  estimated  yields  of  lumber,  wood,  and  ties  of  second  growth  hardwoods 
in  the  Appalachian  range. 

Accretion  investigations  with  firs.  Usener  {AUg.  Forst.  u,  Jagd  Ztg.,  83 
(1907),  Sept.,  pp.  305-310). — In  connection  with  the  development  of  working 
plans  in  the  State  forests  of  Alsace-Lorraine  data  were  collected  with  regnrd  to 
the  age  and  growth  accretion  of  several  thousand  firs,  including  a  counting  of 
the  annual  rings  both  at  the-  large  aud  small  end  of  the  trees,  and  height  and 
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diameter  measurements  of  the  whole  tree  and  parts  suitable  for  logging;  pur- 
poses.    The  trees  varied  from  GO  to  200  years  old. 

The  results  of  this  study  are  presented  in  tabular  form  and  further  tables  are 
compiled  with  regard  to  the  volume,  value,  and  price  iucrenieut  for  the  different 
age  classes  studied. 

"■  The  electric  conductivity  of  trees,  together  with  contributions  to  the 
question  dealing-  with  the  causes  of  lightning  stroke  in  trees,  F.  Wolff 
(Xutiinv.  ZtscJir.  Land  u.  Forstic,  5  {1901),  Xo.  9,  pp.  J,2.j-.'i71.  figs.  «).— A  de- 
tailed account  of  the  author's  experiments  along  this  line  is  given  and  the 
results  secured  are  compared  with  other  investigations. 

The  author  conies  to  the  conclusion  that  the  conductivity  of  trees  is  extremely 
variable  both  as  between  different  species  and  in  the  same  species  during  dif- 
ferent periods  of  growth.  He  also  concludes  that  the  electric  conductivity  of 
the  tree  is  dependent  upon  the  composition  of  the  sap  and  its  fluctuation  in  re- 
si)ect  to  quantity  and  constitution,  rather  than  upon  the  content  in  fat  as  was 
formerly  advanced  by  Jonesco.  During  the  present  investigations  no  definite 
conclusions  were  reached  in  regard  to  the  causes  of  lightning  stroke  in  trees. 

The  text  is  accompanied  with  several  tables  and  figures,  as  well  as  by 
platted  curves  showing  the  variation  of  conductivity  in  trees  at  various  seasons 
of  the  year. 

On  the  saw  pinching  of  Japanese  woods,  F.  Koide  {B\i}.  Imp.  Col.  Af/r.  and 
Forest)-]!.  .Jaixni.  J907.  Xo.  1.  pp.  27-71). — Previous  investigations  by  the  author 
upon  this  subject  were  published  in  1895  (E.  S.  E.,  7,  p.  871). 

The  present  investigations  were  conducted  to  determine  whether  saw  pinch- 
ing occurs  in  green  trees  alone  and  the  causes,  as  well  as  to  establish  numerical 
relations  between  the  pinch  measurement  of  a  disk  and  its  distance  from  the 
heartwood.  The  experiments  are  described  and  the  results  are  set  forth  in 
numerous  tables  and  further  discussed. 

Saw  pinching  appears  to  occur  with  air-dry  wood  as  well  as  green  wood,  if 
it  again  becomes  water-soaked.  The  higher  the  tree  and  the  narrower  the  an- 
nual rings  the  smaller  the  average  pinch  measure.  The  pinch  measure  in  the 
longitudinal  measure  of  the  tree  shaft  was  too  small  to  be  taken  into  account. 
Pinching  in  air-dry  wood  is  of  little  consequence  when  the  saw  cut  Is  wide.  The 
cause  of  pinching  appears  to  be  due  largely  to  the  resistance  of  the  excess  water 
in  the  wood  cells  against  the  saw,  although  it  may  depend  to  some  extent  upon 
the  structure  of  the  wood.  The  formulas  as  derived  by  the  author  as  the  re- 
sult of  investigations  are  also  explained. 

On  the  distribution  of  pressure  in  various  forms  of  wood  disks  of  Quercus 
salicina,  F.  KpiUE  (Bui.  Imp.  Col.  A;/):  and  Forcstrj/.  Japan,  1907,  Xo.  1,  pp. 
1-25). — The  author  conducted  investigations  on  the  distribution  of  pressure  in 
tangential  and  radial  directions  on  disks  of  wood  of  various  sizes  and  form, 
including  complete  disks,  and  3,  4,  and  6  cornered  pieces  of  wood.  The  results 
of  these  investigations  are  here  discussed  with  the  aid  of  numerous  formulas. 

Progress  report  of  forest  administration  in  the  Punjab  for  the  year  1905-6, 
E.  G.  Chester  (h'pt.  Forest  Admin.  Punjab.  190.')-G,  pp.  u.i,). — An  account,  with 
tabular  data,  is  given  of  the  operations  of  the  Punjab  forest  administration 
for  the  year  lUOS-G,  including  constituticm,  management,  protection,  sylvicul- 
tural  operations,  methods  of  exploitation,  and  the  financial  statement  for  the 
year. 

At  the  close  of  the  year  the  Punjab  forests  of  all  classes  comprised  a  total 
of  0,075,001  acres.  The  surplus  of  revenue  over  expenditure  was  510,702  ruiM?es 
(about  $103,400)  as  compared  with  458,037  rupees  for  the  year  1904-5.  The 
decrease  in  revenue  is  said  to  be  due  to  the  free  distribution  of  timber  to  earth- 
quake sufferers, 
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The  lumber  cut  of  the  United  States,  1906  ( r.  .<?.  Drpt.  Agr..  Forest  Serv. 
Circ.  122,  PI).  .'/,?). — Statistical  data  prepared  jointly  by  the  Bureau  of  the  Census 
and  the  Forest  Service  are  given,  showing  the  value  and  amount  of  lumber  pro- 
duced in  the  United  States  in  IWX;  by  species,  States,  and  classes.  The  data 
are  based  upon  reports  from  22,398  lumber  manufacturers,  and  show  a  pro- 
duction of  37,550,736,000  ft.,  with  a  mill  value  of  $621,151,388,  in  addition  to 
which  there  were  produced  11,858,260,000  shingles  and  3.812,807.000  laths.  The 
\-ombined  value  of  lumber,  lath,  and  shingle  production  for  1906  was  $656,- 
7fK5,513.  Comparative  data  are  given  from  1899  to  1904  based  upon  the  censuses 
of  1900  to  1905. 

Although  no  detailed  reports  were  received  from  Alaska,  the  total  cut  of  the 
Alaskan  mills  in  1906  approximated  16,000,000  ft.,  of  which  about  1.5,000,000  ft. 
was  spruce  and  the  rest  mainly  cedar. 

Consumption  of  pulpwood  in  1906  {V.  S.  Dept.  Agr.,  Forest  Serv.  Circ. 
120,  pp.  10). — Statistical  data  collected  and  compiled  jointly  by  the  Bureau 
of  the  Census  and  the  Forest  Service  are  given,  showing  the  consumption  of  all 
kinds  of  pulpwood  in  1906.  The  total  consumption  by  250  mills  was  3.661. 17(i 
cords,  or  an  increase  of  469.053  cords  over  that  of  the  previous  year. 

Detailed  tables  are  given  showing  the  kinds,  amounts,  and  value  of  wood 
used  in  the  production  of  puljj  by  species,  States,  and  by  the  mechanical,  sul- 
phite and  soda  processes,  together  with  comparative  data  showing  the  total 
amount  of  wood  used  for  pulp  in  the  mechanical  and  chemical  processes  in 
1899.  1905,  and  1906,  and  the  imports  and  exports  of  wood-pulp  for  the  period 
from  1002-lt)06.  The  amount  of  wood  imported  from  Canada  for  pulp  in- 
creased from  369,217  cords  in  ISlKt  to  738,872  cords  in  1906.  The  total  imports 
of  wood-pulp  in  1900  amounted  to  157,224  tons,  valued  at  $4,584,942,  and  the 
total  exports  amounted  to  14.741  tons,  valued  at  .$587,878.  It  is  estintated  that 
the  United  States  is  exporting  six-tenths  of  1  per  cent  and  importing  6.7  per 
cent  of  the  total  consumption  of  wf)od-pulp. 

Consumption  of  cross-ties  in  1906  (f.  S.  Jjrpt.  Agr.,  Forest  Herv.  Circ.  12'i, 
pp.  G). — Statistical  data  collected  by  the  Bureau  of  the  Census  in  conjunction 
with  the  Forest  Service  are  given,  showing  the  estimated  consumption  of  cross- 
ties  in  1906.  based  on  the  number  of  ties  bought  during  a  12-month  period. 

Detailed  tables  show  the  kinds,  number,  and  \alue  of  hewed  and  sawed  ties 
purchased  by  steam  railroads  in  l!t05  and  1!)()6,  as  well  as  those  i)urchased  by 
street  railroads  in  1906.  The  total  number  of  cross-ties  purchas«>d  by  steam 
and  street  railroads  in  the  I'nited  States  during  the  latter  year  was  102,8.34,- 
042.  valued  at  $48,819,124,  or  an  average  of  47  cts.  per  tie  at  the  point  of  pur- 
chase.   The  steam  railroads  purchased  about  nine-tenths  of  the  whole  number. 

The  preservative-treated  ties  purchased  by  steam  and  street  railroad  com- 
panies amounted  to  5,289,435,  in  addition  to  which  6,490,203  ties  were  treated 
at  the  company  plants.  The  greater  use  of  preservatives  ties,  which  in  1906 
amounted  to  11.5  per  cent  of  the  whole  number  purchased,  is  due  to  the  in- 
creasing necessity  of  using  iiine  and  other  less  decay-resistant  woods. 

Production  of  slack  cooperage  stock  in  1906  ( U.  .S.  Dept.  Agr.,  Forest  Serv. 
Circ.  123,  pp.  ,S').— Statistics  were  secured  l)y  the  Bureau  of  the  Census  in  con- 
junction with  the  Forest  Service  from  712  mills  in  1906.  showing  the  produc- 
tion of  slack  cooperage  stock  ut  all  kinds,  including  staves,  headings,  and 
hoops. 

The  data  are  tabulated  and  show  the  production  and  value  of  the  different 
products  by  species  and  by  States.  The  total  reported  production  was  1,097,- 
(Mi:;.(X»f)  staves  valued  at  $(j,081.880;  129,555,(KM)  sets  of  heading  worth  $5,662,- 
168,  and  330,892,000  Loops  valued  at  S2,4S6,517.    Of  the  14  kinds  of  wood  used 
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elm  fuvnisheil  more  than  one-fifth  of  the  total  number  of  staves,  with  pine  and 
reti  srum  ranking  next.  Ash  staves  showed  the  hijrhest  average  value,  $7.40  per 
thousiind.  Pine  is  the  wood  ohietiy  employetl  in  the  manufacture  of  heading, 
followed  by  elm.  red  gum.  basswood.  and  beech.  Elm  is  useil  chietly  for  hoops, 
although  considerable  quantities  of  ash,  oak,  and  birch  are  also  useil. 

At  present  slack-stave  production  is  Siiid  to  center  more  in  the  northern  and 
eastern  States  than  iu  the  southern  States.  The  more  imixn-taut  States  pro- 
ducing heading  are  Virginia,  Michigan,  Illinois,  Maryland,  and  Missouri.  Ap- 
proximately five-sixths  of  the  hoops  reportetl  were  proilucetl  iu  Ohio,  Michigan, 
Indiana.  Missouri,  Teunesset\  and  Arkansas. 

Production  of  tight  cooperage  stock  in  1906  (V.  S.  Dcpt.  .{{jr..  Forest  Serv. 
Circ.  12.).  /(/>.  i,>). — Tabular  statistics  prepared  by  the  P.ureau  of  the  Census 
in  conjunction  with  the  Forest  Service  are  given,  showing  the  kinds,  amounts, 
classes,  and  value  of  tight  barrel  staves  and  heading  protluceil  by  States  in  190C. 
Considerable  comparative  data  for  1905  (E.  S.  R..  IS.  p.  745)  are  also  given. 

The  total  proiUiction  of  all  kinds  of  tight  barrel  staves  in  liKXJ  was 
l.H>7.827.000.  as  compared  with  241.103.000  for  1905.  Of  heading  17.774.375  sets 
were  produced  in  liXX>,  as  compared  with  12,959,0(X>.sets  in  liH>5. 

Consumption  of  tanbark  and  tanning-  extract  in  1906  {U.  S.  Dcpt.  Agr., 
Forest  Serr.  Cire.  119.  /)/>.  .">. — Data  coUtvted  by  the  lUireau  of  the  Census  in 
conjunction  with  the  Forest  Service  show  the  consumption  of  tanbark  for  1R10 
by  G17  tanneries  to  have  been  1.371.342  cords.  vaUunl  at  $12,774,071.  or  an 
average  value  per  cord  of  §J>.30.  Hemlwk  and  oak  were  the  principal  kinds  of 
bark  used,  of  which  hemlock  formeil  about  tA^o-thirds.  In  addition  to  the 
bark.  G5S,777  barrels  of  tanning  extract  were  consumed,  valuetl  at  $8,713,322. 
Domestic  exti"acts  are  manufactureii  chiefly  from  chestnut,  although  consider- 
able oak  and  hemlock  are  useil.  Quebracho,  an  importeii  wood  extract,  con- 
stitute*!  the  largest  amount  of  any  one  kind  usetl.  exceetling  chestnut  extract 
by  about  10.0<X1  barrels,  and  in  value  by  over  $2.50O.(M)O. 

Detaileii  tabulateil  data  are  given  showing  the  quantity  and  value  of  tan- 
bark and  tanning  extract  of  all  kinds  consumeil  by  States,  as  well  as  the  amount 
of  tanning  material  in\iM»rteil  in  IIKH). 

Wood  used  for  distillation  in  1906  (T.  -S.  Dept.  Agr..  Forest  Serr.  Cire. 
121,  pp.  7). — This  circular  contains  statistical  data  collected  by  the  Bureau  of 
the  Census  in  conjunction  with  the  Forest  Service,  showing  the  kind,  amount, 
and  value  of  hardwoods  and  softw<.H)ds  useii  for  distillation  and  distilled 
products  by  States  in  190C. 

The  statistics  of  hardwood  distillation  were  baseil  on  reports  from  80  plants 
and  show  a  total  consumption  of  1.144.S1U;  cords,  valuetl  at  .$3,710,423.  Beech, 
maple,  and  birch  are  the  principal  woods  useil,  and  :Michigau.  I'ennsylvania, 
and  New  York  the  princiinxl  States  distilling  hardwo^xl.  The  principal  protiucts 
of  hardwood  distillation  are  charcoal,  crude  alcohol,  gray  and  brown  acetate, 
tar.  and  oil. 

The  quantity  and  value  of  softwocxls  distilleil  in  190C>  are  reportwl  by  33 
plants  as  50,234  cords,  valuetl  at  $12t>,;558.  The  principal  woods  usetl  are  the 
southern  pines,  although  oi)erations  have  been  starteil  with  the  Douglas  fir 
of  the  Pacific  coast  and  the  Norway  pine  of  the  Lake  States.  North  Carolina. 
South  Carolina.  Georgia.  Florida,  and  Alabama  are  the  i^rincipal  softwood 
distilling  States,  the  chief  products  being  turpentine,  tar,  oils,  and  charcoal. 

Only  780.222  gals,  of  wood  alcohol  were  exix)rtetl  in  1900.  as  compareil  with 
1.007.451  gals,  in  1905.  The  average  price  per  gallon  increased  from  55  cts. 
iu  1905  to  59.S  cts.  in  190C. 
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DISEASES  OF  PLANTS. 

Notes  on  plant  diseases,  T.  W.  Kirk  {Neio  Zeal.  Dept.  Agr.  Ann.  Rpt.,  15 
(]!I07),  pp.  J 'i  1-17 1,  fl(/.  1). — Notes  are  given  on  a  large  number  of  diseases 
which  have  been  under  observation,  among  them  the  diseases  of  sweet  potatoes; 
cherry  leaf  scorch,  due  to  Onomonia  erythrostoma ;  diseases  of  garden  plants, 
vegetables,  field  and  forage  crops,  and  fruit  crops;  and  bacterial  diseases  of  the 
pear,  walnut,  potato,  cucumber,  cabbage,  hyacinth,  and  olive. 

Anu)ng  the  diseases  of  fruit  crops  one  is  mentioned  which  is  said  to  have 
been  confused  with  the  apple  scab  to  a  considerable  extent.  This  is  caused 
by  the  fungus  Coniothccium  chomatosporum.  The  first  visible  indication  of  in- 
fection consists  of  the  appearance  of  minute  cracks  on  the  surface  of  the  fruit. 
This  is  followed  by  the  gradual  peeling  off  of  the  slvin  in  patches,  giving  the 
affected  apples  a  russetted  appearaftce,  somewhat  resembling  that  sometimes 
caused  by  Bordeaux  mixture  spraying.  The  tissues  beneath  the  infected  por- 
tions harden  and  crack,  resembling  in  general  the  appearance  of  apple  scab, 
but  it  may  be  distinguished  by  the  absence  of  the  velvety  olive-colored  patches 
which  are  characteristic  of  the  FusicJadium.  The  Couiothecium  is  said  to 
occur  on  leaves  and  twigs  and  probably  winters  over  in  cracks  in  the  bark, 
so  that  winter  spraying  with  strong  Bordeaux  mixture  or  a  lime-sulphur  wash 
is  recommended. 

The  cereal  rusts,  I.  B.  P.  Evans  (Ann.  Bot.  [London^,  21  {1901),  No.  8.',, 
pp.  JiJil-lfGG,  pis.  //). — ^A  detailed  histplogical  study  was  made  of  a  number  of 
the  more  commoij  cereal  rusts  and  their  biological  forms  to  determine  the 
methods  of  attack  by  the  parasite  on  the  host  plant,  the  subsequent  growth  of 
the  parasite,  and  the  mutual  relations  of  host  and  parasite.  In  the  present 
paper  the  attack  of  the  parasite  on  the  host  plant  is  described. 

The  author  found  two  forms  of  attack.  In  the  first  the  germ-tube  emitted 
from  the  spore  penetrates  the  firm  membrane  or  cuticle,  this  usually  taking 
place  with  the  sporidia  developed  from  the  teleutospores.  In  the  other  case 
the  germ-tubes  penetrate  their  host  through  the  stomata,  this  method  always 
being  adopted  by  uredospores  and  a?cidiospores. 

Each  set  of  phenomena  observed  was  found  to  be  very  definite  for  each 
species,  and  the  different  species  of  Puccinia  in  the  early  stages  of  the  uredo 
mycelium  exhibit  morphological  characters  which  serve  to  distinguish  them 
from  one  another.  The  substomatal  vesicle  has  a  definite  shape  for  each 
species,  being  nonseptate,  septate,  or  even  multiseptate,  and  giving  rise  to 
one,  two,  or  more  infecting  hyph*,  according  to  the  species.  In  some  species 
a  well  developed  apjiressorium  is  pi-esent,  while  in  others  it  is  not  so  apparent. 

The  vegetative  hyplue  of  the  different  species  closely  resemble  each  other 
in  size  and  general  behavior,  except  in  the  case  of  P.  glmnarum,  where  they  are 
much  thicker  than  any  of  the  other  forms  and  contain  a  much  greater  number 
of  nuclei. 

Tlie  haustoria  of  some  of  the  species  are  very  distinctive,  as  is  shown  by  the 
hanuner-headed  form  commonly  met  with  in  P.  symphyti-hromorum,  whereas  in 
P.  yhimanim,  especially  in  the  cells  surrouuding  the  vascular  bundles,  they  are 
frequently  bi*anched,  while  in  the  chlorophyll  cells  the  typical  form  is  that  of 
a  small  club-shai)ed  body. 

The  slight  morphological  differences  between  the  mycelia  of  P.  graminis  on 
wheat  and  P.  phlci-pratensis  are  such  as  to  be  not  worthy  of  specific  charac- 
terization. 

Seed  infection  by  smut  fungi  of  cereals,  S.  Hori  (Bui.  Imp.' Cent.  Agr. 
Erpt.  Htd.  Japan,  1  (1907),  A'o.  2,  pp.  163-176). — The  author  gives  a  summary 
of  five  years'  experiments  to  determiue  the  methods  of  iufectiou  of  cereals  by 


DISEASES    OF   PLANTS.  751 

smut  fungi.  Experiments  were  carried  on  in  wlilcli  spores  of  fungi  were 
mixed  witli  soil,  others  in  wliieli  seed  was  infei-ted,  and  otliers  in  wliicli  infec- 
tions were  made  through  the  flowers. 

Summai-izing  liis  results,  the  author  states  that  soil  infection,  althougli 
known  in  some  cases,  does  not  generally  take  place,  at  least  not  in  .Japan. 
Tlie  smuts  of  cereals  may  be  classified  according  to  their  methods  of  natural 
infection  as  follows :  Flower  infection,  VstiJuyo  tritlci,  V.  liordci,  and  U.  nuda; 
seed  infection,  (7.  ixiiiici-miUacei,  U.  cramcri,  UrocyiitiM  occulta,  and  Tillctia 
hvvis.  UstUago  itKij/di.'^  is  disseminated  by  the  wind  and  may  be  developed 
upon  the  young  tissues  of  any  part  of  the  plant.  The  experiments  with  Usti- 
higo  rcUiana,  U.  soryiti,  U.  avciiw,  U.  Icvvis,  and  TUlctia  iritici  liave  not  yet  been 
completed. 

Treating-  oats  with  formalin,  Raum  {I'rakt.  BJ.  Ppanzrnhau  u.  ticJtutz,  n. 
xcr.,  5  (lil07),  A'o.  i/,  i)i).  127,  12S). — A  descrii)tion  is  given  of  a  metliod  of  soak- 
ing oats  for  15  minutes  in  a  dilute  solution  of  formalin,  after  which  the  seed 
was  dried  as  quickly  as  possible.  One  lot  of  seed  was  left  over  night,  and  this 
dried  much  more  slowly,  owing  to  the  greater  depth  of  the  pile  of  seed  and  the 
fact  that  in  the  rapid  drying  the  grain  was  constantly  shoveled.  When  tested, 
the  seed  that  had  been  allowed  to  stand  over  night  germinated  only  about  78 
per  cent  as  compared  with  98  per  cent>  where  the  seed  was  rapidly  dried.  The 
treatment  so  far  as  the  reduction  of  smut  was  concerned  was  very  efficient. 

Notes  on  brusone  of  rice,  J.  V.  d'Almeida  (Rev.  Agron.  [Porttigal],  5 
{1907),  No.  8,  pp.  21/2-247). — The  author  reviews  and  summarizes  the  worlv  of 
Farneti  on  the  causes  and  methods  of  control  of  rice  brusone  (E.  S.  II.,  18, 
p.  94G). 

Disease  in  Louisiana  sugar  cane,  II.  R.  Fulton  (La.  Planter,  39  {1907), 
No.  20,  PI).  313-315,  fig.  1;  Haivaii.  Planters'  Mo.,  26  {1907),  No.  10,  pp.  365- 
371). — After  briefly  calling  attention  to  the  diseases  of  sugar  cane  which  are 
most  commonly  known,  the  author  states  that  the  only  one  with  which  Louisi- 
ana planters  are  at  present  concerned  is  the  root  disease,  which  has  been  at- 
tributed to  MarasmiHs  saccliari.  A  recent  examinatit)n  of  material  by  I>r.  AV.  G. 
Farlow  has  shown  that  the  fungus  is  not  the  M.  saccliari  of  Wakker,  but  is  very 
similar  to  if  not  identical  with  M.  plicatus,  a  species  hitherto  described  as 
saprophytic  in  habit. 

For  the  control  of  the  disease  the  author  suggests  planting  noninfected  cane 
or  the  disinfection  of  cuttings  with  Bordeaux  mixture. 

A  parasitic  fungus  on  tapioca  {Agr.  Bui.  Straits  and  Fed.  Malaij'  States, 
6  {1907),  No.  7,  pp.  20Jf,  205). — A  brief  description  is  given  of  a  fungus  disease 
of  tapioca  in  which  the  leaves  of  the  plant  are  attacked.  The  leaves  first  show 
discolored  spots  on  both  surfaces,  and  when  well  developed  the  central  portion 
is  dry  and  surrounded  by  irregular  yellowish  discoloratious.  The  whole  dis- 
eased area  eventually  becomes  dry  and  falls  out,  leaving  an  irregular  hole. 

The  disease  does  not  seem  to  have  produced  very  serious  losses  up  to  the 
la'csent,  but  it  should  not  be  neglected,  as  it  is  thought  that  it  might  prove  quite 
destructive.  The  fungus,  which  has  not  been  definitely  determiued,  appears  to 
he  a  form  of  rust. 

A  rust  of  cabbag-e,  L.  Tfjaisut  {BhI.  Agr.  Algcrie  ct  Tmiisic,  13  {1907),  No. 
I'l,  pp.  355,  356). — Attention  is  called  to  the  presence  on  cabbage  in  Algeria  of 
a  true  rust  and  t(»  the  fact  that  such  parasites  on  the  genus  Rrassica  are  nni-e- 
ported,  so  far  as  the  author's  investigations  have  gone.  The  fnnigus  .Kcidiuni 
hrassicw  n.  sp.  is  technically  described.  It  is  stated  that  I'uccinia  isiacw  on 
Phraginites  isiaca  is  !)robably  the  uredo  form  of  an  .Ecidium  on  certain  cru- 
ciferous plants.  As  this  grass  is  quite  conunon  in  the  irrigation  ditches  about 
gardens  and  was  found  to  I)e  infested  witli  a'cidia,  its  possible  relation  to  the 
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cabbage  rust  is  indicated,  and  the  destruction  of  the  grass  is  recommended  as 
a  precautionary  measure. 

A  disease  of  Japanese  ginseng  caused  by  Phytophthora  cactorum,  S.  Hoei 
{Bui.  Imi).  Cent.  Agr.  Ea-pt.  Sta.  Japan,  1  {1901),  No.  2,  pp.  153-162,  pi.  1).— 
The  author  reports  a  serious  loss  through  the  attacks  of  P.  cactorum  on  ginseng, 
•which  is  cultivated  quite  extensively  in  a  number  of  the  provinces  of  northern 
Japan.  The  fungus  was  first  definitely  determined  in  1904,  and  following  its 
appearance  the  author  recommended  the  spraying  of  the  plantations  with 
Bordeaux  mixture.  Where  this  was  thoroughly  done  and  two  applications  of 
the  fungicide  given,  the  spread  of  the  disease  was  checked. 

While  investigating  the  cause  of  this  disease,  the  author  corresponded  with  a 
number  of  pathologists  in  this  country  who  have  been  studying  ginseng  dis- 
eases, and  he  reports  the  almost  simultaneous  observation  of  the  fungus  in 
Ohio  and  Japan.  A  report  has  already  been  noted  concerning  the  disease  in 
Ohio   (E.  S.  R.,  IS,  p.  342). 

Black  scab  or  warty  disease  of  potatoes,  E.  S.  Salmon  {Gard.  Chron.,  3. 
scr.,  -',2  {1007),  No.  1093,  pp.  397-399.  pfjs.  '/)•— A  description  is  given  of  the 
black  scab  of  potatoes  caused  by  the  fungus  ChrysopMyctis  cndoMotica,  and 
the  author  traces  its  spread  throughout  England.  The  disease  is  said  to  be  a 
very  serious  one,  and  it  is  recommended  that  stringent  measures  be  adopted 
for  combating  it.  The  author  rejects  the  opinion  hitherto  published  (E.  S.  It., 
16,  p.  169;  18,  p.  149)  that  .this  fungus  is  identical  with  or  related  to  (Edomyccs 
Icproidea. 

Winter  rot  of  potatoes  {Bd.  Agr.  and  FisJicrics  [London],  Leaflet  193,  pp. 
2,- fig.  1). — A  description  is  given  of  a  disease  of  stored  potatoes  that  is  due  to 
the  fungus  Ncctria  .solani.  This  fungus  is  said  to  be  almost  constantly  present 
on  potatoes  and  only  requires  a  hot,  dry  season  to  favor  its  rapid  development. 
The  tubers  only  are  attacked,  and  if  kept  dry  and  exposed  to  the  air  no  further 
development  takes  place.  If,  on  the  other  hand,  they  are  stored  before  being 
perfectly  dry  and  placed  in  heaps  so  that  the  air  is  excluded  and  the  tempera- 
ture raised,  within  a  short  time  the  mycelium  present  in  the  tubers  begins  to 
develop,  and  later  appears  in  the  form  of  white  tufts  over  their  surface.  From 
these  tufts  are  produced  crops  of  spores,  which  are  rapidly  distributed  through- 
out the  bins  or  heaps,  producing  a  soft,  ill-smelling  rot. 

The  best  preventive  against  attacks  of  this  kind  is  to  see  that  the  potatoes 
are  well  dried  before  storing  and  to  rotate  crops,  using  kainit  or  lime  on  the 
land  to  destroy  the  fungus. 

Fungus  diseases  of  pineapples,  F.  A.  Stockdale  {West  Indian  Bui.,  S  {1907), 
No.  2,  pp.  15S-166). — The  principal  diseases  of  pineapples  described  are  tangle 
root,  blight,  black  heart  or  core  rot,  and  diseases  of  the  fruit  that  appear  dur- 
ing shipment. 

The  tangle  root  is  a  well-known  disease  characterized  by  the  yellowing  which 
begins  at  the  tips  of  the  leaves  and  gradually  extends  over  the  entire  plant. 
The  roots  of  such  plants  are  wound  al)out  the  body  of  the  plants,  hence  the  name 
tangle  root.  The  cause  of  this  disease  is  believed  to  be  improper  preparation  of 
the  land,  and  certain  varieties  seem  to  be  more  subject  to  this  trouble  than 
others. 

The  blight  described  is  due  to  an  unidentified  fungus,  and  is  characterized 
by  the  yellowing  and  drying  up  of  the  leaves,  which  during  the  progress  of  the 
disease  lose  their  turgidity  and  become  withered.  The  plant  eventually  dies 
and  becomes  rotten,  and  suckers  from  such  plants  are  infested  in  a  similar 
manner.  The  author  recommends  the  digging  up  and  destruction  of  all  diseased 
IJlants  and  liming  of  the  soil  where  they  have  grown. 
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Tho  lilnok  honrt  or  core  I'ot  dftsci'ibod  is  said  to  ho  duo  to  a  species  of  Peui- 
cilliimi  wliii-h  attacks  the  fruit,  the  first  indication  of  wliich  is  sliowu  in  the 
discoloration  of  certain  s«'ginents  \Ahich  remain  pale  green  while  the  rest  of  the 
fruit  assumes  the  characteristic  color  of  the  ripening  fruit.  Sections  tlirough 
these  diseased  areas  show  blaclc  patches  in  the  pulp,  and  these  may  spread  until 
more  or  less  of  the  fruit  is  involved.  It  appears  that  the  fungus  makes  entrance 
to  the  fruit  through  injuries  and  probablj-  through  punctures  made  by  the 
mealy  bug  and  species  of  mites. 

A  disease  of  shipped  or  stored  pineapples  described  is  thought  to  be  caused 
by  Trh-liosphwrki  sacchari,  and  a  second  disease  is  attributed  to  Diplodia  sp. 
In  addition  species  of  Penicillinm  and  Aspergillus  are  frequently  found  on 
pineapples  attacked  by  the  other  fungi. 

In  conclusion  an  account  is  given  of  the  investigations  of  Cobb  on  pineapple 
diseases  which  have  been  noted  elsewhere  (E.  S.  R.,  19,  p.  154). 

Diseases  of  coffee  trees,  G.  Delacroix  (Agr.  Prat.  Pays  Chauds,  7  {1901), 
A'o.  J6',  in).  41^-4~3,  pi.  1). — Descriptions  are  given  of  the  canker  of  the  coffee 
tree,  which  is  attributed  to  Rostrella  coffcw,  a  disease  common  in  .Java  which 
is  due  to  Corticium  javanicum,  a  root  rot  of  the  trees,  caused  by  Armillaria 
mcllca.  and  a  number  of  other  obscure  diseases. 

Cephaleuros  virescens,  the  red  rust  of  tea^  H.  H.  Mann  and  C.  M.  Hutchin- 
son {Mem.  Dcpt.  Ayr.  India,  Bot.  Her.,  I  {IDOT),  No.  6,  pp.  35,  pis.  8,  figs.  2).— 
The  author  states  that  algfe  seldom  do  serious  damage  to  economic  plants,  but 
attention  is  called  to  the  red  rust  of  tea  caused  by  the  alga  C.  virescens.  This 
disease  is  distributed  over  a  considerable  portion  of  Assam,  where  it  seems  to 
occur  locally  and  sometimes  quite  destructively.  A  description  is  given  of  the 
parasite,  its  method  of  reproduction  and  attack  on  the  host  plant,  and  a  dis- 
cussion of  the  causes  of  susceptibility  to  the  disease. 

The  alga  occurs  on  the  tea  leaves  and  shoots  and  on  the  seed  coats.  It  ap- 
pears to  be  the  most  serious  trouble  to  which  the  tea  plant  is  subject,  and  for 
its  control  the  author  suggests  careful  attention  to  pruning  and  spraying  with 
Bordeaux  mixture.  As  certain  trees  that  grow  almost  everywhex'e  in  India  are 
especially  subject  to  attack,  these  should  be  removed  from  the  vicinity  of  tea 
gardens  so  far  as  possible. 

American  gooseberry  mildew  {Jour.  Bd.  Agr.  [London],  I4  {1907),  No.  9, 
pp.  5'/'/-5.70.  /)/.  /). — A  description  is  given  of  the  gooseberry  mildew  caused  by 
tiphwrotheca  mors-ura\  and  a  brief  account  presented  of  the  life  history  of  the 
fungus.  Suggestions  are  made  as  to  precautions  against  its  introduction,  the 
treatment  of  suspected  and  infected  bushes,  etc. 

The  distribution  of  the  American  gooseberry  mildew  in  Germany  and  its 
control,  II.  ScHANDER  {Dcut.  Obsthau  Ztg.,  1907,  No.  23,  pp.  853-357).— A  de- 
scription is  given  of  the  gooseberry  mildew  caused  by  Sphwrotheca  mors-uvw, 
and  attention  called  to  its  distribution  throughout  Germany. 

For  the  control  of  this  diseiise  the  author  recommends  spraying  with  potas- 
sium suli»hid  solution,  the  information  l)eing  based  very  largely  upon  experi- 
ments carried  on  at  the  N(nv  York  State  Station   (E.  S.  E.,  11,  p.  94.'')). 

Experiments  on  the  control  of  grape  downy  mildew,  B.  Tomei  {Staz.  8pcr. 
Agr.  lua.,  J,0  {1907),  No.  J,-5,  pp.  371-390,  figs.  3).— An  account  is  given  of 
experiments  made  during  1906  for  the  control  of  the  downy  mildew  of  grapes. 
Spraying  experiments  in  three  vineyards  were  carried  on  in  which  different 
fungicides  were  tested,  among  them,  Bordeaux  mixture  made  by  different  for- 
mulas, a  fungicide  in  which  equal  parts  of  sulphate  of  copper  and  suli)hate  of 
iron  were  used  in  connection  with  lime,  and  a  proprietary  fungicide,  the  prin- 
cipal constituent  of  which  is  acetate  of  copper. 
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The  results  of  the  experiments  are  described  at  consideral)le  length,  and  the 
author  recommends  for  practical  purposes  a  Bordeaux  mixture  containing  0.5 
per  cent  copper  sulphate  with  enough  lime  to  neutralize  the  solution. 

The  relation  between  the  gray  rot  of  grapes  and  the  quality  of  wines, 
G.  GouiRANU  {Rev.  Vit.,  28  {1901),  No.  729,  pp.  621-62J,).— The  author  states 
that  Botrytis  cinerea  on  the  grape  is  commonly  accompanied  or  followed  by  a 
number  of  fungi,  each  of  which  produces  a  chai'acteristic  effect  upon  the  fruit. 
In  pressing  grapes  where  the  gray  rot  has  been  prevalent,  care  should  be  exer- 
cised to  separate  those  attacked  by  the  different  fujagi,  as  these  cause  a  pro- 
nounced flavor  that  results  in  a  marked  inferiority  of  wine. 

The  superiority  of  hybrids  in  resistance  to  the  gray  rot  of  grapes,  A. 
Berget  {Rev.  Tit.,  28  {1901),  No.  121,  pp.  516-518). — Attention  is  called  to  the 
resistance  of  certain  grape  hybrids  toward  gray  rot,  the  observations  being 
made  during  the  season  of  1907,  in  which  the  disease  was  particularly  abun- 
dant. Of  the  more  resistant  forms,  most  of  them  were  found  to  be  hybrids  in 
which  American  varieties  quite  largely  entered. 

The  principal  species  of  fung'i  attacking  construction  timber,  L.  Grandeau 
{Joitr.  Agr.  Prat.,  ii.  set:,  IJ,  {1901),  No.  36,  pp.  291,  298).— A  description  is 
given  of  the  dry  rot  of  construction  timber  due  to  McruUus  lacrymans,  which  is 
said  to  be  by  far  the  most  destructive  of  fungi  on  this  class  of  timber.  In  ad- 
dition the  injury  caused  by  Porta  vaporaria  is  described. 

New  western  species  of  Gymnosporangium  and  Roestelia,  F.  D.  Kern  {Bui. 
Torrey  Bot.  Club,  3.'i  {1901),  No.  9,  pp.  Jf59-Ji63). — Technical  descriptions  are 
given  of  8  new  species  of  Gymnosporangium  occurring  on  junipers  in  Colorado 
and  adjacent  regions,  and  also  of  3  species  of  Roestelia  found  on  species  of 
Cratjegus  and  Amelanchier. 

The  red  disease  of  firs  in  the  Jura  region,  E.  Henry  {Rev.  Eaux  et  Forets, 
J,6  {1901),  Nos.  22,  pp.  613-682;  23,  pp.  105-110).— Thi^  is  a  detailed  paper,  the 
substance  of  w^hieh  has  already  been  notetl  (E.  S.  R.,  10,  p.  657). 

Insect  agencies  as  a  cause  of  larch  canker,  J.  Scott  {Jour.  Bd.  Agr.  [Lon- 
don], l.'i  {1901),  No.  9,  pp.  551-55-),  p'gs.  .'/). — The  author  calls  attention  to  the 
role  of  certain  insects  in  spreading  the  larch  canker  fungus,  particularly  the 
fungus  fairy  fly  {Cweilius  flariduH). 

Influence  of  Chermes  on  larch  canker,  E.  R.  Burdon  {Gard.  Chron.,  3.  ser., 
.'{2  {1901),  No.  1091,  pp.  353-355,  figs.  6). — A  discussion  is  given  of  the  relation- 
ship between  the  larch  canker  caused  by  Dasyseypha  ealyeina  and  certain 
species  of  Chermes.  The  fungus  is  believed  to  be  a  wound  parasite,  and  the  con- 
ditions offered  by  the  insect  seem  peculiarly  adapted  to  its  development. 

Spraying  young  trees  late  in  winter  or  early,  in  spring  with  kerosene  emulsion 
was  found  to  be  quite  destructive  of  the  insect  and  did  not  injure  the  trees. 
Consequently  the  lial)i]ity  to  fungus  infection  was  greatly  lessened. 

A  remedy  for  the  spruce  g'all  and  larch  blight  diseases  caused  by  Chermes, 
E.  R.  Burdon  {Jour.  Econ.  Biol.,  2  {1901),  No.  2,  pp.  .5.}-67). — An  account  is 
given  of  the  relation  between  the  Chermes  and  the  larch  canker  due  to  Pcziza 
ivUlkommii  and  the  spruce  gall  caused  by  Scptoria  parasitica. 

The  author  has  carried  on  some  experiments  that  seem  to  indicate  the  practi- 
cability of  combating  these  diseases  by  the  use  of  kerosene  emulsion  thoroughly 
applied  to  the  trees  during  the  winter  season.  When  sprayed  over  young  trees 
in  January,  examinations  made  several  months  later  failed  to  show  any  live 
insects  and  there  was  a  conspicuous  reduction  in  the  amount  of  disease. 

Almost  as  good  results  were  given  in  another  series  of  experiments  in  which 
the  solution  used  was  simply  a  strong  soft  soap  solution,  made  by  dissolving  1 
lb.  of  soap  to  1  gal.  of  water. 
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Branch  cankers  of  rhododendron,  II.  von  Schrenk  {Mo.  Hot.  flnnl.  Ann. 
Rpt.,  18  in)()7).  77-80,  /)/.s.  2,  flg.  Z).— The  author  reports  havins  noticed  for  sev- 
eral years  peculiar  canker-like  growths  on  the  branches  of  Rhododendron  ma.i-i- 
niiiin.  These  cankers  appear  in  the  form  of  large  swellings  of  peculiar  shape, 
and  a  large  shrub  may  have  anywhere  from  1  to  40  or  50  cankers,  sometimes  2  or 
o  occurring  on  one  branch.  The  parts  of  the  branch  above  and  below  the  canker 
ai)  )ear  normal,  and  the  canker  does  not  seem  to  intlncncc^  materially  the  growth 
or  development  of  the  branch  upon  which  it  is  situated.  It  appears  to  be  simply 
a  localized  swelling  which  does  not  exert  any  influence  upon  the  branch. 

A  careful  examination  showed  that  the  cankers  always  originate  arountl  a 
small  dead  branch  and  that  they  arc  iirimarily  due  to  an  attempt  on  the  part  of 
the  branch  to  heal  over  a  dead  stub.  When  a  lateral  branch  dies  the  wood  of 
the  parent  branch  or  trunk  begins  developing  a  healing  layer  at  a  considerable 
distance  from  the  base  of  the  dead  branch.  The  rate  of  growth  on  the  rhodo- 
dendi'on  is  very  slow,  and  consequently  it  requires  a  long  time  to  completely  heal 
over  a  wound.  On  account  of  this  slow  growth  the  callous  lips  increase  from 
year  to  year,  giving  rise  to  the  knots  or  swellings  which  are  described. 

This  abnormal  condition  is  described  to  call  attention  to  the  fact  that  patho- 
logical conditions  may  arise  without  direct  interference  from  other  living 
organisms. 

Studies  in  root  parasitism,  C.  A.  Barber  {Mvni.  Dcpt.  Agr.  India,  Bot.  Set:, 
J  {1907),  \(t.  1,  lit.  2,  pp.  V+.58,  pis.  16). — In  continuation  of  a  previous  paper 
(E.  S.  It..  IS,  p.  348)  the  author  gives  further  results  of  his  studies  in  root 
parasitism  as  exemplified  by  Santdliini  album.  Detailed  descriptions  are  pre- 
sented of  the  structure  and  development  of  the  haustoria,  methods  of  attack 
and  penetrati(m.  and  the  inter-relations  l)etween  the  host  and  its  parasite.  The 
piMietration  of  the  host  tissues  seems  to  be  effected  by  pressure  on  the  root  of 
the  host  and  by  secretions  from  the  haustoria  of  the  parasite.  The  protection 
against  the  parasite  is  mainly  secured  by  the  development  by  the  host  of  thick 
walled  tissues  or  cork  layers  about  and  in  the  path  of  the  advancing  haustoria. 

On  the  presence  of  copper  in  vineyard  soils,  O.  Prandi  {Staz.  Spcr.  Ai/r. 
Hal.,  J,0  {11)07),  No.  7-8,  pp.  JJi-J//'/ ) .—After  a  review  of  literature  relating  to 
the  effect  of  copper  accumulating  in  soils  where  spraying  has  been  continuously 
liracticed  for  a  long  time,  an  account  is  given  of  a  series  of  experiments  con- 
ducted to  determine  the  amount  of  copper  present  in  soils  of  vineyards  where 
heavy  sjiraying  with  Bordeaux  mixture  had  been  practiced.  These  experiments 
were  begun  in  1004  and  are  to  be  continued  indefinitely.  Samples  weighing 
l,(tO()  j;ui.  were  taken  of  the  soil  and  subsoil  as  near  to  the  grapevines  as  possible, 
and  after  the  removal  of  all  sticks  and  trash  the  sample  was  leached  with  a  10 
per  cent  ammonia  solution  or  with  cai-bonated  water  and  the  amount  of  copper 
in  the  solutions  determined  as  coi)per  oxid. 

The  amounts  thus  far  obtained  have  not  been  suMicient  to  cause  any  injury, 
iiut  on  account  of  the  action  of  very  dilute  solutions  of  copper  on  bacteria,  the 
author  thinks  that  the  copper  in  the  soil  may  have  an  important  bearing  on  the 
activity  of  soil  organisms. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

Zoology  of  the  Transvaal  {The  Transvaal  and  Its  Mines.  London  and 
Johanncshiinj,  J906,  pp.  D.'i-L^O,  flgs.  99). — A  descriptive  account  is  given  of  the 
numerous  game  birds  and  mammals  found  in  the  Transvaal,  together  with  a 
brief  account  of  the  reptiles,  amphibians,  fish,  and  insects.  The  zoological 
gardens  at  I'retoria  are  well  stocked  with  a  variety  of  the  most  important  and 

34157— No.  S— OS -5 


756  EXPERIMENT    STATION    RECORD. 

iuterestiug  animals  of  the  country.  A  govei-nnient  reserve  has  been  established 
for  the  protection  of  game  and  much  is  hoped  for  this  movement  in  the  future. 

Trapping  rabbits  at  tanks  or  dams  (Jour.  Dept.  Agr.  »S'o.  Aust.,  10  (1907), 
No.  12,  pih  S3:i.  Sil'i,  flfiH.  2). — A  description  and  illustrations  are  given  of  a 
device  for  trajiping  rabbits  when  they  seek  watering  i)]aces. 

The  international  convention  for  the  protection  of  birds  concluded  in 
1902;  and  Hungary.  O.  Hermaj*  {Budaixsi,  (hjvt.,  1907,  pp.  TV/ +  2-^ ) .— The 
international  convention  regarding  the  protection  of.  birds  was  concluded  in 
Paris  in  1902  and  was  put  into  operation  in  Hungary  in  lOOi*. 

A  copy  is  given  of  the  text  of  the  Hungarian  law  together  with  lists  of 
birds  which  should  be  protected,  and  the  results  which  have  followed  this 
national  movement  to  protect  birds  are  briefly  outlined. 

Attention  is  called  to  the  fact  of  the  decrease  of  useful  birds  and  the  in- 
crease in  the  numbers  of  destructive  insects.  These  two  phenomena  are  be- 
lieved to  be  definitely  correlated. 

Economic  ornithology  in  relation  to  agriculture,  horticulture,  and  forestry, 
F.  V.  Theobald  {Kvi.  Protj.  Tirciitictli  Cent.,  2  (1907),  A'o.  6,  pp.  263-2S.}). — 
The  economic  status  of  the  conmion  species  of  birds  in  England  has  not  been 
determined  with  sufficient  accuracy.  The  author  calls  attention  to  the  fact 
that  in  some  countries  in  which  birds  are  shot  at  all  times  of  the  year  insect 
and  other  pests  are  no  worse  than  where  birds  are  protected  by  law.  The 
sparrow,  bull  finch,  sparrow  hawk,  and  certain  other  species  are  condemned 
as  injurious,  while  the  kestrel,  owls,  tits,  and  most  gulls  are  beneficial,  or  at 
least  not  injurious.  Further  study  of  the  feeding  habits  of  these  birds  is 
necessary  before  more  definite  statements  can  be  made  regarding  their  economic 
importance. 

American  economic  entomology,  R.  Lydekker  (&ci.  Prog.  Twentieth  Cent., 
2  (1907),  No.  (),  pp.  211-223). — A  general  I'eview  is  given  of  the  work  of  the 
Bureau  of  Entomology  of  this  Department  with  particular  reference  to  the  in- 
vestigation of  cotton  boll  weevil,  mosquitoes,  San  Jose  scale,  gipsy  moth,  forest 
insects,  bees,  etc. 

Insect  notes  for  1907,  Edith  M.  Patch  (Maine  f^ta.  litil.  I.'/S,  pp.  261-282, 
pis.  3). — Mention  is  made  of  the  present  status  of  the  gipsy  and  brown-tail 
moths  in  Maine.  During  the  year  great  damage  was  done  to  hardwood  forests 
by  lleterocanipd  ffiittivittd.  Biological  and  economic  notes  are  also  given  on 
the  forest  tent  caterpillar,  apple-tree  tent-caterpillar,  cherry-tree  tortrix,  and 
various  othei-  orchard  insects,  grasshoppers,  strawberry  weevils,  cucumber 
beetles,  rose  chafers,  sawflies,  gall  insects,  etc.  The  tarnished  plant  bug  was 
present  in  enormous  numbers  during  the  previous  fall,  but  in  May  following 
it  was  found  by  examination  of  its  hiding  places  that  it  had  been  largely  de- 
stroyed by  the  attacks  of  ground  l)eetles.  A  number  of  experiments  were  made 
in  feeding  ground  beetles,  particularly  Pterostnelivs  liieubhimlits,  on  various 
species  of  insects.     The  ground  beetles  were  found  to  l)e  extremely  voracious. 

Insect  and  other  cotton  pests  and  the  methods  suggested  for  their  destruc- 
tion, G.  C.  Dudgeon  (BuI.  Imp.  Inst.,  5  (1907),  No.  2,  pp.  i-)0-166).— Biological 
and  economic  notes  are  given  on  boll  worm;  Earias  insiilana,  E.  fahia,  cotton 
worm,  fall  army  worm,  cutworms,  various  species  of  flies,  locusts,  ants,  cotton 
boll  weevil,  etc. 

Some  factors  in  the  natural  control  of  the  Mexican  cotton  boll  weevil, 
W.  E.  Hinds  (U.  8.  Dept.  Agr.,  Bur.  Ent.  Bui.  71,,  pp.  79,  pU.  ■',,  figs.  2).— The 
present  bulletin  contains  a  record  of  a  series  of  observations  particularly  on 
four  factors,  viz.,  temperature,  moisture  conditions,  natural  enemies,  and  food 
supply  as  affecting  the  control  of  the  boll  weevil,  in  the  belief  that  a  careful 
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Study  of  the  various  natural  a;,'i'iick'S  will  serve  as  a  Itasis  for  artilicial  means 
of  combating  this  pest.  The  author,  iu  studying  these  various  factors,  directed 
chief  attention  to  determining  as  accurately  as  possible  the  relative  influence 
of  each  factor. 

The  boll  weevil  has  been  found  capable  of  considerable  adaptation  to  condi- 
tions of  temiH'rature  and  humidity.  It  appears,  however,  as  a  result  of  observa- 
tiou  and  experiment  that  with  the  presence  of  a  fair  amount  of  moisture  in  the 
soil  until  the  s(piares  begin  to  form  and  a  following  period  of  hot  dry  weather 
for  4  to  0  weeks,  the  boll  weevil  may  be  expected  to  be  considerably  checked. 
A  continuous  di*y  season  is  likewise  unfavorable  to  a  multii)lication  of  the 
weevils,  but  also  badly  affects  the  cotton  crop.  The  boll  weevil  is  considerably 
reduced  by  the  occurrence  of  changeable  weather  with  frequent  low  tempera- 
tures and  rainfall  in  winter.  The  defoliation  of  cotton  by  leaf  worms  may 
result  in  depriving  a  number  of  weevils  of  sufficient  food  late  in  the  season. 

About  70  per  cent  of  the  weevils  developed  in  the  field  are  found  iu  fallen 
forms  and  the  mortality  among  such  weevils  is  much  greater  than  in  those 
which  remain  in  hanging  forms.  The  factors  of  natural  control  operate  more 
effectively  against  weevils  iu  squares  than  against  those  in  bolls.  Particular 
attention  was  given  to  a  study  of  the  agency  of  an  ant  belonging  to  the  species 
SohiwiJsis  gcminata  in  the  control  of  the  weevil.  In  this  work  more  than  86,000 
forms  were  examined.  It  is  believed  that  the  ant  iu  question  is  of  more  im- 
portance iu  the  control  of  the  weevil  in  summer  than  are  heat  and  parasites 
combined.  The  ants  appear  to  enter  only  those  forms  which  contain  living 
stages  of  the  weevil.  All  of  the  parasites  which  attack  the  boll  weevil  have 
other  hosts  and  do  much  more  effective  work  in  hanging  than  in  fallen  forms. 

The  degi-ee  of  benefit  obtained  from  natural  control  was  found  to  be  highest 
in  southern  Texas  and  lowest  in  the  southwestern  part  of  the  State.  In  combi- 
nation with  natural  means  of  control,  cultural  methods  should  be  adopted  which 
will  hasten  the  maturity  and  increase  the  yield  of  the  croi). 

Studies  of  parasites  of  the  cotton  boll  weevil,  W.  D.  Pierce  {V.  8.  Dcpt. 
A(jr.,  liur.  Eiit.  BuJ.  13,  pp.  63,  pJx.  J.  fl(j.-^.  6). — At  present  parasites  are  not  con- 
sidered one  of  the  most  imi)ortant  factors  in  the  control  of  the  boll  weevil,  but 
it  is  believed  that  their  importance  may  be  considerably  increased  by  the  adop- 
tion of  practical  methods  of  encouragement.  Fifteen  species  of  insects  are 
known  to  prey  upon  the  immature  stages  of  the  cotton  boll  weevil.  These  para- 
sites are  native  to  this  country  and  have  been  known  for  some  time  as  parasites 
of  other  species  of  weevils  within  the  territory  infested  with  the  cotton  boll 
weevil.  Some  of  the  weevils  other  than  the  cotton  boll  weevil  are  quite  effect- 
ively held  in  check  by  the  parasites.  The  distribution  of  the  weevils  related  to 
the  cotton  boll  weevil  varies  greatly  according  to  species. 

It  is  urged  that  the  information  thus  far  obtained  relating  to  the  life  history 
of  weevil  parasites  may  be  utilized  in  controlling  the  boll  weevil  by  propagating 
and  collecting  the  parasites  and  by  eliminating  related  weevils,  thus  forcing  the 
parasites  to  attack  the  boll  weevil.  .The  bulletin  contains  a  detailed  account 
of  work  done  in  the  study  of  weevil  parasites  in  lOOG,  including  the  breeding 
lecords,  conditions  favorable  for  parasitism,  tield  conditions,  geographical  dis- 
tribution, propagation  of  parasites,  and  the  study  of  the  souri-es  from  which 
jjarasites  may  be  obtained.  The  exact  conditions  which  bring  about  instances 
of  excessive  parasitism  are  not  thoroughly  understood.  Some  of  the  factors 
of  the  problem,  however,  are  to  be  sought  in  relative  moisture  and  light,  resist- 
ance of  plants  to  weevil  injury,  and  abundance  of  other  species  of  weevils  iu 
the  vicinity  of  infested  cotton.  Experiments  on  a  small  scale  in  releasing  para- 
sites have  been  found  to  increase  the  extent  of  parasitism.  This  method  will 
be  tried  on  a  large  scale. 
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The  genus  Eutettix,  with  special  reference  to  E.  tenella,  the  beet  leaf 
hopper,  E.  D.  Ball  {Ohio  State  T'liiv.,  ContriJj.  Dcpt.  ZooJ.  and  Eiit.,  No.  27, 
pp.  27-9.'i.  pis.  .'/). — Sugar-beet  leaves  are  sometimes  affected  in  Utah  with  a 
peculiar  condition  Ivuovvn  as  curly  leaf  or  blight.  Tliis  lias  been  found  to  be  due 
to  the  attacks  of  Eutettiw  tenella  and  other  species  of  this  genus.  On  the  basis 
of  biological  and  anatomical  characters  the  author  has  proposed  a  systematic 
revision  of  this  genus.  A  great  variety  of  material  was  examined  representing 
the  species  of  the  genus  as  found  in  various  parts  of  the  United  States.  De- 
tailed technical  descriptions  are  given  of  all  these  species,  together  with  analyt- 
ical tables  to  assist  in  their  identification. 

In  the  year  100.5  E.  tene'lu  is  believed  to  have  caused  damage  to  sugar  beets 
to  the  extent  of  $500,000  inUtah.  In  190(3  the  leaf  hoppers  were  not  so  nu- 
merous. All  species  of  this  genus  thrive  best  in  hot.  dry  situations,  and  it  has 
lieen  found  that  they  may  be  partly  controlled  l>y  thorough  and  frequent 
irrigation. 

A  myriapod  injurious  to  garden  crops,  Dublesel  and  J.  Beziat  {Jardin, 
21  {1907),  No.  20,  p.  2Jf7). — A  myriapod  belonging  to  the  species  Blaniulus 
fjiittulatus  has  been  found  to  cause  serious  injury  to  peas,  beans,  potatoes,  sugar 
beets,  etc.,  in  gardens.  The  main  damage  is  done  by  attacking  the  seed  in  the 
ground. 

Cutworms,  H.  T.  Fernald  {Massachusetts  »S7«.  Cire.  2,  pp.  2). — Brief  notes 
are  given  on  the  life  history  of  cutworms.  These  pests  may  be  effectively  con- 
trolled by  clean  culture  and  the  use  of  poisoned  baits  made  of  clover  or  bi'an 
and  some  arsenical. 

Wireworms,  C,  E,  HooD  {Massachusetts  St  a.  Circ.  J/,  pp.  2), — In  the  control 
of  wireworms  clean  cultivation  is  reconnnended  combined  with  fall  i)]owing, 
the  use  of  i)oison  baits,  and  a  short  system  of  rotation. 

E-oot  maggots,  H.  T.  Fernald  {Massachusetts  Sta.  Virc.  5,  pp.  2). — The  cal)- 
bage  maggot  may  be  controlled  at  least  in  part  by  the  use  of  tar  paper  collars 
around  cabl)age  and  cauliflower  plants.  Onion  maggots  are  to  be  checlvod  by  the 
application  of  carbolic  acid  emulsion. 

The  melon  louse,  A.  F.  Conradi  {Gvlf  Coast  Mag.,  3  {1907),  No.  1,  pp.  ^7- 
53,  figs.  6). — This  pest  has  caused  serious  depredations  since  1854.  The  nature 
of  the  damage  caused  by  the  insect  is  briefly  described.  The  best  results  in 
combating  the  pest  have  been  obtained  from  fumigation  with  a  preparation  of 
nicotine.     The  encouragement  of  its  natural  enemies  is  also  recommended. 

Some  items  of  information  for  orchardists  and  fruit  growers  relative  to 
certain  dangerously  injurious  insects  and  diseases,  (J.  G.  Atwood  (.V.  Y.  Dept. 
Agr.,  Bur.  Hoit.  Iiisp.  But.  1,  pp.  20,  pis.  J/S). — For  the  guidance  of  fruit  grow- 
ers iu  combating  insect  and  fungus  diseases,  detailed  directions  are  given  for 
the  preparation  of  lime-sulphur  wash  and  Bordeaux  mixture  for  the  control  of 
►San  Jose  scale,  peach  yellows,  leaf  curl,  crown  gall,  apple  scab,  grape  root 
worm,  etc. 

The  apple  maggot  or  railroad  worm,  (J.  E.  Hood  {Massachusetts  Sta.  Virc. 
3,  pp.  3,  figs.  2). — The  life  history  of  this  insect  is  briefly  outlined.  The  only 
remedy  suggested  for  coml)ating  the  pest  consists  in  collecting  and  destroying 
all  windfall  ni^iles. 

The  lecaniums  or  soft  scales,  C.  E.  Hood  {Massachusetts  Sta.  Cire.  6,  pp. 
3). — Brief  biological  and  economic  notes  on  apricot  scale,  New  York  plum 
scale,  terrapin  scale,  tulip  scale,  and  hemispherical  scale. 

The  San  Jose  scale,  H.  A.  Surface  {ZooI.  Bui.  Penn.  Dept.  Agr.,  5  (1907), 
No.  6,  pp.  171-200,  pis.  //). — A  brief  account  is  presented  as  to  the  origin,  inju- 
rious attacks,  food  plants,  appearance,  distribution,  life  history,  natural 
enemies,  and  means  of  combating  San  Jose  scale.     Of  the  various  insecticides 
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which  have  been  used  In  controlliiiu;  this  insect,  the  self-boiled  lime-snlphur 
wash  is  considered  the  best.  Directions  are  given  as  to  the  time  of  spraying 
and  fornnilas  are  presented  for  the  preparation  of  various  other  insecticides. 

The  scale  insects  of  the  date  palm,  T.  D.  A.  Cockerell  (Arizona  Sta.  Bui.  56, 
pp.  J8S-J'J2,  plti.  5). — A  liistorical  account  is  given  of  tlie  importation  of  date 
palms  from  Cairo,  Algeria,  and  elsewhere,  and  the  accidental  introduction  upon 
these  plants  of  Parhitoria  hJanchanll  and  I'hoenk-ococciis  iiKirlatti.  These 
insects  are  described  and  notes  are  given  on  their  habits,  natui-al  enemies,  and . 
distribution. 

The  extermination  of  date-palm  scales,  R.  H.  Forres  (Arizona  »S7«.  Bui.  ■'>(>, 
pp.  193-207,  figs.  5). — After  the  establishment  of  date-palm  orchards  in  Ari- 
zona it  was  found  that  the  plants  were  infested  with  Parlatoria  blanchardi  and 
Phoenicococcu.<i  marlatti,  the  first  species  being  the  most  important.  A  consid- 
erable number  of  insecticide  treatments  were  tried  in  attempts  to  control  this 
pest,  including  Iverosene  emulsion,  whale-oil  soap,  distillate  spray,  resin  wash, 
and  fumigation  with  hydrocyanic-acid  gas.  The  experiments  showed  that  date 
palms  are  exceedingly  resistant  to  all  of  these  insecticides,  but  that  none  of 
the  lines  of  treatment  was  effective  in  destroying  the  scale  insects. 

After  the  failure  of  other  insecticides,  resort  was  had  to  the  use  of  the  gaso- 
line blast  torch.  The  infested  trees  wei*e  severely  pruned  bade  and  were  then 
scorched  with  the  torcli.  The  results  were  very  satisfactory.  It  was  found 
that  the  trees  could  be  freed  from  scale  insects  by  means  of  heat  without  suffer- 
ing any  harm,  trees  thus  treated  malting  as  vigorous  growth  the  next  season  as 
untreated  trees.  In  an  orchard  of  100  trees  cut  back  and  scorched  with  the 
gasoline  torch  on  the  station  farm,  only  one  young  seedling  died.  The  experi- 
ments thus  far  conducted  do  not  indicate  that  this  method  of  treatment  is  par- 
ticularly expensive. 

Diaspis  pentagona,  D.  Cavazza  (Ann.  Vffic.  Prov.  Agr.  Bologna,  13  (1906), 
pp.  62-10). — This  insect  has  been  found  in  the  province  of  Bologna,  where  it  is 
causing  great  damage  to  mulberry  trees.  The  author  calls  attention  to  the  in- 
jury which  its  further  spread  may  cause  and  urges  strict  measures  for  its 
control. 

Insects  injurious  to  the  vine  in  California,  H.  J.  Quayle  (California  Sta. 
Bui.  192,  pp.  99-L>iO,  figs.  2'/).— Although  about  275  species  of  insects  have  been 
recorded  as  feeding  upon  grapes  there  are  not  more  than  1.5  or  20  which  really 
cause  serious  injury  to  grapes  in  California.  Nearly  all  of  the  injurious  species 
in  California  are  native  insects. 

The  phylloxera  has  been  known  in  California  since  1874  and  is  believed  to 
have  (lestroyed  al)out  .50,000  acres  of  grapes.  The  life  history  of  this  pest  is 
described.  The  most  effective  remedy  has  been  found  in  planting  resistant 
vines.  The  vine  liojtijer  (Typhlocgha  comes)  is  particularly  injurious  in  the 
Sacramento  and  San  .I<»aquiu  valleys.  It  is  best  contr()lled  by  clean  cultivation, 
the  use  of  hopper  cages,  and  spraying  with  whale-oil  soap  or  resin  wash. 
Adowus  vitis  has  a  life  history  very  similar  to  that  of  the  grape  root  worm 
of  the  Eastern  States.  It  may  be  controlled  by  jarring,  by  the  use  of  the  hopper 
cage,  by  the  application  of  an  arsenical  spray,  and  by  thorough  cultivation  of 
the  soil  about  the  roots  of  infested  grapes. 

Economic  and  biological  notes  are  also  given  on  Philamiiclvs  achcmon,  grass- 
h(»ppers,  cutworms,  army  worms,  flea-l)eetles,  Drsmia  funrralis,  leaf  chafers, 
wireworms.  Eriophgrs  vitis,  nematode  root  gall,  etc. 

The  catalpa  sphinx,  L.  O.  IIoward  and  F.  II.  Ciuttenden  (U.  S.  Dcpt.  Agr., 
Bur.  Ent.  Circ.  96,  pp.  7,  figs.  2). — Ccraioinia  catalpa-  is  described  in  all  its 
stages  and  notes  are  given  on  its  distribution,  life  history.  hal)its.  and  natural 
enemies.     It   is  held   in   check   to   some  extent-  by   jiarasitic   insects  and  birds. 
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The  artificial  remedies  suggested  include  liandpiclcing,  tlie  use  of  arsenicals, 
tlie  destruction  of  pupa^,  and  the  protection  of  parasites. 

A  phylloxera  upon  the  roots  of  the  oak,  B,  Grassi  and  Anna  Foa  (Atti  R. 
Accad.  Lincei,  Rend.  CI.  Sci.  FLs.,  Mat.  c  Nat.,  5.  sci:,  16  (1907),  No.  7,  i>p.  1,29- 
1/31). — On  the  roots  of  Quercns  sessiliflora,  the  author  found  large  numbers 
of  PhyUoxcra  corticalis  which  cause  chai-acteristic  tubercles  as  a  result  of  their 
attacks.  The  economic  importance  of  this  insect  has  not  been  definitely 
.determined. 

The  Monterey  pine  scale,  D.  Moulton  {Proc.  Davenport  Acad.  Sci.,  12 
(1907),  pp.  1-25.  pis.  .'/,  fig.  1). — A  careful  study  was  made  of  the  life  history 
and  habits  of  Physokermes  insignicola  which  appears  to  infest  only  the  Mon- 
terey i)ine.  The  insect  is  described  in  its  various  stages.  The  reason  for  the 
secretion  of  honeydew  is  not  well   understood. 

Among  the  important  natural  enemies  of  this  scale  insect  mention  is  made  of 
RhitohiuH  rentralifi,  Microteri/s  .siilrufi,  etc.  The  internal  and  external  anatomy 
of  the  scale  is  described. 

The  reproduction  of  Hylesinus  piniperda,  E.  Knoche  (Forstiv.  Centbl.,  n. 
set:,  29  (1907),  No.  H,  pp.  Ji7-'/-li80). — Large  numbers  of  this  insect  were  kept 
under  observation  for  the  purpose  of  determining  their  breeding  and  egg-laying 
habits.  When  kept  in  breeding  cages,  it  appears  that  H.  piniperda  may  lay 
some  eggs  which  have  not  been  fertilized,  but  those  eggs  do  not  develop  par- 
thenogenetically. 

Some  insect  pests  of  rubber,  H.  C.  Pratt  (Agr,  Bui.  Straits  and  Fed.  Malay 
States,  6'  (1907),  No.  .S,  pp.  2'i'i-2-')l)}^Rhodoneura  myrtoEH  fenestrata  causes 
serious  damage  to  gutta-percha.  This  insect  is  described  in  its  various  stages. 
The  larva  commences  its  work  upon  the  leaves  of  young  shoots,  mining  in  them 
and  sewing  the  leaves  together. 

The  merbau  is  also  attacked  by  two  unidentified  species  of  Lepidoptera.  In 
combating  these  insects  it  is  reconnnended  that  infested  leaves  should  be 
prom])t]y  gathered  by  coolies  and  destroyed. 

The  Hymenoptera  of  Middle  Europe,  O.  Sciimiedeknecht  (Die  Ilymenop- 
teren  Mitteleuropas.  Jena,  1907,  pp.  VII +801,.  figs.  120). — The  author  is  im- 
pressed with  the  inisatlsfactory  nature  of  isolated  pamphlets  and  articles  widely 
scattered  in  different  publications.  Many  years  have  therefore  been  devoted  to 
a  comprehensive  study  of  the  Hymenoptera  of  Middle  Europe  for  the  purpose  of 
bringing  descrii)tions  of  these  species  together  in  a  handbook  for  the  use  of 
systematic  entomologists.  The  volume  includes  an  account  of  the  external 
anatomy  of  Hymenoptera,  their  mode  of  life,  the  collection  of  these  forms,  the 
general  principles  of  classification,  and  a  detailed  monograph  of  the  group 
arranged  under  22  families. 

Bee  keeping:  Some  suggestions  for  its  advancement  in  Massachusetts, 
P..  N.  (iATES  (Ma.ss.  Crop  Rpt.,  20  (1907),  No.  .',,  pp.  26-3G).— The  general 
proJ)lems  of  bee  keeping  are  discussed  with  particular  reference  to  the  possibil- 
ities of  this  industry  in  Massachusetts.  Notes  are  given  on  the  diseases  of  bees 
and  on  methods  of  caring  for  bees  and  bee  ai)pliances. 

Wax  moths  and  American  foul  brood,  E.  F.  Phillips  (U.  S.  Dept.  Agr.,  Bur. 
Ent.  Bui.  7J,  pt.  2.  pp.  19-22.  pis.  .?). — It  is  sometimes  claimed  that  wax  moths 
are  of  some  benefit  in  destroying  comb  infected  with  foul  brood.  The  commonest 
species  of  wax  moth  is  Galleria  meUoneUa.  but  the  lesser  wax  moth  (Aehroia 
f/risclht)  is  also  sometimes  found  in  beehives.  P>oth  of  these  species  were 
found  by  experiment  to  burrow  through  combs  affected  with  foul  l)rood,  but 
neither  species  fed  upon  the  dried  remains  of  bee  larva?  dead  of  the  disease. 
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Wax  moths,  therefore,  can  not  be  coiisiihTed  as  assisting  in  the  control  nf  fonl 
brood. 

Production  and  care  of  extracted  honey.  E.  F.  Phillips  (U.  8.  Dept.  Agr., 
Bur.  Ent.  Bui.  75,  pt.  J,  pp.  1-15). — The  terms  strained  honey  and  extracted 
honey  have  been  applied  to'  honey  which  has  been  rendered  free  from  comb 
by  straining  the  comb  honey  or  removing  the  honey  from  the  comb  by  the  cen- 
trifngal  machine.  The  chief  purpose  of  the  article  on  extracted  lioney  is  to 
give  information  on  the  main  principles  to  be  observed  in  preparing  tliis  product. 

The  advantages  of  extracted  honey  are  briefly  discussed  and  detailed  directions 
are  given  regarding  the  teclmique  of  producing  this  product.  The  best  honeys 
are  obtained  by  allowing  sufficient  time  for  normal  ripening.  Since,  however, 
one  of  the  most  constant  jdiysical  evidences  of  ripeness  of  honey  is  tlie  proper 
water  content,  artificial  ripeners  Iiave  been  devised  in  which  the  excess  amount 
of  moisture  in  unripe  honey  is  driven  off  by  heat.  The  aroma  of  such  honey  is 
not  equal  to  that  of  honey  allowed  to  ripen  naturally. 

The  extent  and  rapidity  of  granulation  of  honey  depends  to  some  extent  on  the 
plants  from  which  the  honey  was  made.  Granulation  takes  place  much  more 
rapidly  in  alfalfa  honey  than  in  white-sage  honey.  In  the  case  of  infection  with 
foul  brood,  it  is  permissible  to  heat  lioney  to  a  temiteratnre  higher  tlian  100°  F. 
Directions  are  given  for  packing  extracted  honey  and  for  the  production  of 
candied  honey.    A  table  is  jiresented  showing  the  different  types  of  honey. 

Methods  of  honey  testing'  for  bee  keepers,  C.  A.  Browne  (U.  S.  Dept.  Agr., 
Bur.  Ent.  Bui.  75,  pt.  1,  pp.  16-18). — The  most  frequent  forms  for  the  adultera- 
tion of  honey  consist  in  the  addition  of  glucose,  cane  sugar,  and  invert  sugar. 
The  standard  at  present  adopted  for  honey  permits  the  presence  of  25  per  cent 
of  water.  This  standard  is  believed  to  give  a  sufficiently  wide  margin,  since  the 
average  water  content  of  samples  of  pure  honey  is  about  17.5  per  cent. 

Simple  methods  of  honey  testing  are  given  for  the  use  of  bee  keei)ers.  Water 
may  be  determined  by  the  use  of  a  specific  gravity  float.  Beckmann's  colori- 
metric  test  is  recommended  for  the  detection  of  commercial  glucose.  Artificial 
invert  sugar  may  be  detected  by  diluting  the  honey  with  an  equal  volume  of 
water  and  so  adding  a  freshly  prepared  concentrated  solution  of  anilin  acetate 
as  to  form  a  thin  layer  on  the  surface  of  the  liquid.  If  artificial  invert  sugar 
is  present  a  red  ring  will  form  beneath  this  layer,  the  intensity  depending  upon 
the  quantity  of  invert  sugar  in  the  mixture. 

The  first  stag-es  of  French  butterflies,  M.  C.  Frionnet  {Lc.<i  Premiers  Etats 
des  L('i>i<I(>it1rrrs  Fnnirdis  RhopaJovvra.  Saint  Dizicr,  1906,  pp.  LXII  +  321). — 
Entomologists  everywhere  recognize  tlie  need  of  careful  study  of  the  larval 
stages  of  insects  for  puri)oses  of  com])arison  and  classification.  This  field  of 
work  has  l)een  covered  by  the  author  with  regard  to  tlie  caterpillars  of  Frencli 
butterflies.  The  larval  stages  of  these  insects  are  described  and  elaborate 
analytical  tables  are  given  to  assist  in  their  identification  in  these  stages.  A 
bibliography  of  the  subject  is  also  presented.' 

A  chalcidid  parasite  of  the  tick,  L.  O.  Howard  {Ent.  Newfi,  IS  (1907),  No. 
9,  pp.  375-378,  pi.  1,  fig.  1). — Ticks  l)elonging  to  the  species  HwrnnphnHnlis 
leporispalustri.s  obtained  from  rabbits  in  Texas  were  found  to  be  parasitized 
by  a  tick  belonging  to  a  new  genus  and  species.  This  tick  is  describetl  under 
tlie  name  I.rodipliaguft  texanus. 

Bibliography  of  Canadian  entomology  for  the  year  1905,  C.  J.  S.  Bethune 
(Proc.  and  Trann.  Roy.  Soc.  Canada,  .1.  scr.,  l.i  {1906).  See.  TV.  pp.  55-65). — A 
list  is  given  of  literature  regarding  Canadian  entomology  itublished  in  1905, 
arranged  alphabetically  under  authors. 
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FOODS— HUMAN  NUTRITION. 

The  proteins  of  the  wheat  kernel,  T.  B.  Osborne  {Carnegie  Inst.  Washington 
Puh.  8-'/,  pp.  119). — The  author  suimnurizes  available  data  on  the  nitrogenous 
constituents  of  the  wbeat  kernel  and  reports  a  number  of  investigations  on 
the  amount  and  cbaracteristies  of  these  bodies  and  related  questions.  Quota- 
tions from  the  author's  summary  follow : 

"  The  proteins  of  the  wheat  kernel  are  gliadin,  insoluble  in  neutral  aqueous 
solutions,  but  distinguished  from  all  the  others  by  its  ready  solubility  in  neutral 
70  per  cent  alcohol ;  glutenin,  a  protein  having  a  similar  elementary  percentage 
composition  to  gliadin,  soluble  in  very  dilute  acid  and  alkaline  solutions,  but 
insoluble  in  dilute  alcohol  or  neutral  aqueous  solutions  and  yielding  a  wholly 
different  proportion  of  decomposition  products  when  boiled  with  strong  acids ; 
leucosin,  an  albumin-like  protein,  freely  soluble  in  pure  water  and  coagulated 
by  heating  its  solution  to  50  to  60° ;  a  globulin  similar  in  composition  and 
properties  to  many  globulins  found  in  other  seeds,  and  one  or  more  proteoses 
which  are  pi-eseut  in  very  small  quantity.  It  has  also  been  shown  that  the  pro- 
teins obtained  from  the  embryo  of  the  wheat  are  the  globulin,  albumin,  and 
proteose  above  mentioned,  and  that  these  form  nearly  all  of  the  protein  sub- 
stance of  this  part  of  the  seed.  It  thus  appears  that  these  three  proteins  are 
contained  chiefly  in  the  embryo,  and  that  gliadin  and  glutenin  form  nearly  the 
whole  of  the  proteins  of  the  endosperm,  or  over  SO  per  cent  of  the  total  jirotein 
matter  of  the  seed.  It  is  possible  tliat  a  part  of  the  albumin,  globulin,  and  per- 
haps minute  quantities  of  the  proteose  are  contained  also  in  the  endosiierm, 
for  these  proteins  are  always  found  in  flour  froni  which,  in  the  milling  process, 
the  embryo  is  very  nearly  completely  separated.  .  .  . 

"  Gluten  contains  the  greater  part  of  the  protein  matter  of  the  seed,  together 
with  a  little  starch,  fat,  lecithin,  and  phytocholesterin,  and  possibly  some  carbo- 
hydrate substance  or  substances  of  as  yet  unknown  character.  These  nonprotein 
substances  are  i)r()l)ably  not  united  with  one  another  in  the  gluten.  Init  are 
uieclianically  mixed.  The  quantity  of  starch  that  remains  in  the  gluten  depends 
on  the  thoroughness  of  the  washing,  while  the  other  substances  owe  their  pres- 
ence largely  to  their  insolubility  in  water.  The  chief  constituents  of  the  gluten 
are  the  two  proteids,  gliadin  and  glutenin,  the  relative  proportions  of  which  vary 
with  the  variety  of  wheat  from  which  the  flour  is  made.  The  character  of  the 
gluten  and  the  commercial  value  of  the  flour  depend  to  a  large  extent  on  the 
proportion  of  gliadin  to  glutenin. 

"  In  the  moist  gluten  these  proteins  are  present  combined  with  about  twice 
their  weight  of  water,  which  is  gradually  lost  on  exposure  to  dry  air  or  at  an 
elevated  temperature. 

•>  'Y\^^^,  <riiadin  and  glutenin  are  present  as  such  in  the  seed  and  are  not,  as  was 
formerly  supposed,  derived  from  other  protein  substances  through  the  action  of 
an  enzym.  This  is  shown  by  the  fact  that  they  may  be  obtained  directly  from 
the  flour  by  the  same  treatment  as  that  which  yields  them  from  the  gluten  and 
under  conditions  which  i)reclude  the  action  of  an  enzym." 

The  characteristics  of  the  different  wheat  constituents,  the  products  which 
they  yield  on  hydrolysis,  and  I'elated  questions  are  also  considered  and  the 
nutritive  value  of  wheat  gluten  and  other  proteins  is  discussed  on  the  basis  of 
the  kind  and  amount  of  tlie  cleavage  ])roducts  which  they  yield  on  hydrolysis. 

"  The  amount  of  glutaminic  acid  which  the  gluten  proteins  yield  is  far 
greater  than  that  yielded  by  any  of  the  other  food  proteins,  with  tlie  excepticm 
of  gliadin  from  rye  and  hordein  from  barley.  The  proteins  of  the  legumes  and 
nuts  which  are  used  as  food  yield  from  15  to  20  per  cent  of  glutaminic  acid,  so 
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that  the  mean  amount  of  this  amino  acid  fi-om  the  wheat  protehi  is  nearly 
twice  as  large.     The  same  also  is  true  of  ammonia. 

"  The  proportion  of  arginin  from  wheat  gluten  is  relatively  small  compared 
with  that  from  most  other  seed  jiroteins,  many  of  which  yield  from  10  to  10  per 
cent  of  this  base. 

"The  proportion  of  lysin  is  lilcewise  small,  esi)ecially  compared  with  that 
obtained  from  the  leguminous  seeds.  Tlie  amount  of  histidln,  liowever,  does  not 
differ  very  greatly  from  that  of  the  other  seed  proteins.  What  significance 
these  differences  liave  in  respect  to  the  nutritive  value  of  tliese  different  proteins 
must  be  determined  by  future  investigati»m,  for  it  has  (mly  very  recently  been 
discovered  that  such  differences  exist. 

"  That  a  molecule  of  gliadin  can  have  the  same  nutritive  value  as  one  of 
casein  would  seem  impossible  if  one  molecule  of  food  protein  is  transformed 
into  one  of  tissue  protein,  for  in  tlie  former  lysin  is  wholly  lacking,  and  glu- 
taminic  acid,  ammonia,  and  proliu  are  in  great  excess  over  the  amount 
required  to  form  any  of  the  tissue  proteins  of  whicli  we  know.  It  would  seem 
probable  that  either  the  animal  requires  a  variety  of  food,  so  that  the  relative 
proportion  in  which  the  amino  acids  are  availal)le  f(jr  its  use  shall  correspond 
more  nearly  to  its  requirements,  or  that  only  a  small  part  of  these  amino  acids 
are  converted  into  its  tissue  iiroteins  and  the  rest  oxidized  as  sucli.  It  is  pos- 
sible that  feeding  experiments  with  proteins  of  known  character  in  respect  to 
the  relative  proportions  of  their  decomposition  products  will  throw  light  on 
these  important  questions." 

The  balance  of  acid-forming'  and  base-forming  elements  in  foods,  H.  C. 
Sherman  and  J.  E.  Sinclair  (Jour.  Biol.  Chem.,  3  {1901),  No.  Jf,  pp.  307- 
309). — Food  materials  differ  markedly  with  respect  to  the  amount  of  acid  which 
they  yield,  some  su]ipl.ying  to  the  system  an  excess  of  acid-forming  and  others 
of  base-forming  elements.  The  interest  in  questions  concerned  with  acidosis  led 
the  authors  to  report  some  results,  obtained  in  a  systematic  stud.y  which  they 
have  undertaken,  of  the  acid-forming  and  ])ase-formlng  elements  of  foods. 

Of  different  methods  for  computing  and  expressing  results  the  authors  believe 
it  is  most  satisfactory  to  calculate  the  amount  of  each  element  found  to  the  cor- 
responding number  of  cubic  centimeters  of  the  normal  solution  of  acid  or  base. 
'•  By  then  adding  together  the  results  obtained  for  all  the  base-forming  and  for 
all  the  acid-forming  elements,  resi)ectiA'el.v,  it  is  easy  to  conqiare  the  totals  and 
the  result  obtained  shows  the  excess  of  acid-forming  or  of  base-forming  ele- 
ments in  terms  of  a  familiar  standard  and  in  figures  of  convenient  magnitude." 

The  determinations  rejiortcd   follow: 

J'J.rciss  (if  itc'nl-fonniiit/  or  Jiiisc-formuin  clcmoits  per   100  cdloyics  iu  <i  numhcr 

of  food  umli'rials. 


Kind  of  food. 

Excess 

acid, 

normal 

solution. 

Excess 

base, 

normal 

solution. 

Kind  of  food. 

Excess 

arid, 

normal 

solution. 

Excess 

base, 

normal 

solution. 

Ge. 

10.10 
■A.\-> 
2.62 

Cc. 

Cc. 

Cc. 
1.94 

Milk 

3.31 

Prunes-     . 

7.92 

It  is  noticeable  that  peas,  in  spite  of  their  high  jiroteiu  content,  contain  an 
excess  of  base-forming  over  acid-forming  elements.  "  Doubtless  in  most  other 
vegetables  this  '  i)otential  alkalinity  '  will  l)e  found  to  be  much  greater.     Wlien 
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a  larger  number  of  food  materials  have  been  examined  it  will  be  possible  to  com- 
pute the  extent  to  which  the  excess  of  acid-forming  elements  in  meat  and  cereal 
products  is  offset  by  that  of  bases  in  other  food  materials  or  ordinary  mixed 
diets. 

"  Remembering  that  the  100  calorie  portion  of  any  staple  food  material  may 
be  multiplied  many  times  in  a  day's  dietary  it  is  obvious  that,  by  the  free  use 
of  meats  and  breadstuffs  on  the  one  hand  or  of  fruits,  vegetables  and  milk  on 
the  other,  the  net  excess  of  acid  or  base  introduced  into  the  body  through  the 
food  may  be  varied  at  will  within  wide  limits.  It  is  not  our  purpose,  however, 
to  discuss  the  possible  physiological  applications  until  the  data  for  a  larger 
number  of  food  materials  have  been  obtained." 

Bleaching-  of  flour  as  now  practiced  by  millers,  J.  A.  Wesener  and  G.  L. 
Teller  {.liner.  Food  Jour.,  2  (1907),  No.  9,  pp.  9-15). — A  large  number  of  sam- 
ples of  flour  of  different  sorts,  baking  powders,  yeast,  preserved  meats,  and 
salt  were  examined  with  reference  to  the  i»resence  of  nitrous  auhydrid,  and  data 
are  summarized  and  discussed  regarding  the  distribution  of  this  body. in  air, 
soil,  and  in  animal  and  vegetable  pi-oducts. 

According  to  the  authors,  nitrous  auhydrid  is  present  in  food  products  made 
from  bleached  flours  "  in  less  quantities  than  it  is  normally  present  in  numer- 
ous other  articles  of  food,  in  parts  of  the  human  body,  and  possibly  in  parts 
of  every  living  organism.  .  .  . 

"  The  bleaching  of  flour  does  not  perpetrate  a  fraud  upon  the  purchaser,  for 
it  does  not  permit  the  substituting  of  an  inferior  article  for  a  superior  one.  On 
the  other  hand,  it  does  make  more  suitable  for  use  articles  of  a  superior  value 
which  are  in  a  measure  otherwise  ob.iectloual)le  because  of  a  lack  of  that  finish- 
ing step  in  the  process  of  manufacture  which  it  is  the  purpose  of  the  bleaching 
■process  to  bring  about." 

Endom.yces  fibuliger,  a  new  ferment  organism  causing  the  so-called  chalk 
disease  of  bread,  I.  P.  Lindner  {Wchnschr.  Brau.,  2.'i  (1907),  No.  36,  pp.  JjSO- 
.'i7Ji,  pis.  2,  figs.  88). — The  author  identified  and  studied  a  micro-organism  for 
which  the  name  Endomyces  flhuUger  is  proposed,  which,  according  to  his  inves- 
tigations, is  the  cause  of  the  so-called  chalk  disease  of  bread.  The  reproduc- 
tions of  micro-photographs  and  other  illustrative  material  show  the  chai-acter 
and  a])pearance  of  this  micro-organism. 

The  carbon  dioxid  value  of  pure  compressed  yeast  and  starch  compounds, 
T.  J.  Bryan  {Amer.  Food  Jour.,  2  (1907),  No.  10,  pp.  22,  23). — A  number  of 
samples  of  compressed  yeast  were  examined  and  it  was  found  that  the  majority 
of  them  contained  added  starch,  in  general  either  potato  or  corn  starch,  there- 
fore a  number  of  experiments  were  undertaken  to  determine  whether  the  addi- 
tion of  starch  was  desirable.  .Judging  from  the  amount  of  car])on  dioxid 
liberated  and  by  baking  tests  with  yeast  from  1  to  14  days  old  better  results 
were  obtained  with  the  pure  yeast  than  with  that  which  contained  starch. 
More  work  is  needed,  but  in  the  author's  opinion  the  available  data  are  suf- 
ficient "  to  justify  the  statement  that  starch  in  compressed  yeast  is  an  adul- 
teration." 

Foods  (Mo.  Bui.  hid.  Bd.  Health,  9  (1907),  No.  7,  pp.  99-108).— Out  of  G4'J 
samples  of  foods  examined  27.1  per  cent  were  found  to  be  adulterated.  The 
data  reported  cover  milk,  ice  cream,  butter,  prepared  meats,  summer  drinks, 
and  drugs. 

Foods  (Mo.  Bui.  Ind.  Bd.  Health,  9  (1907),  No.  5,  pp.  58-73).— Of  724  samples 
of  [leverages,  fla\()ring  extracts,  leavening  ])roducts,  honey,  lard,  maple  products, 
meat  [)roducts,  dairy  products  including  ice  cream,  olive  oil,  preserved  fruits, 
spices,  etc.,  10.6  per  cent  were  foimd  to  be  adulterated. 
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Supplemental  report  on  canned  meats  (Mo.  Bui.  \.  Y.  »s7(//r  Dcitf.  Health, 
23  {tool),  So.  6,  PI).  3,  .'/). — Of  15  sjuui)les  of  meat  products  oxauiiued  2  were 
found  to  contain  boron  preservatives.  Salicylic  acid  was  not  found  in  H  samples 
of  preserved  mince  meats. 

Experiments  on  the  addition  of  starch  and  water  to  sausage  mixtures,  A. 
KiCKTON  {Ztschr.  Untcrsuch.  Nahr.  u.  Gcnussmll.,  I.)  (1!)07),  No.  6,  p]). 
S81-38S). — Tlie  investigations  liave  to  do  with  the  auiouut  of  water  retained 
after  coolving  hy  Vienna  and  similar  sausage  made  with  and  without  starch  or 
other  bindiujr  material.  In  jjeneral  the  cooked  sausajre  to  which  starch  or  water 
or  both  had  been  added  contained  noticeably  less  water  than  the  raw  material. 

Food  analyses,  J.  T.  Willard  (Bui.  Kans.  Bd.  Health,  3  (1907),  No.  7,  pp. 
IJ/S,  I'/O). — Analyses  of  G  sorts  of  cheese  ai'e  reported. 

Complete  analysis  of  tomato  fruit,  J.  M.  Albahary  (Compt.  Rend.  Acad.  Sci. 
[Paris],  l.'i.5  (1907),  No.  .1,  p/).  131-133). — The  author  deteruiined  the  proximate 
constituents  and  the  kind  and  amount  of  organic  acids  present  in  the  tomato. 

Some  Tunisian  and  Algerian  olive  oils,  L.  Archijutt  (Jour.  Soc.  CJiem. 
Indus.,  .26  (1907),  No.  9,  pj).  //.7,?-'/.7.J). — A  paper  with  discussion  in  wliicli  data 
are  given  regarding  the  iodin  value  and  other  analytical  constants  of  a  number 
of  samples  of  olive  oil  from  Tunis  and  Algeria,  the  work  being  undertaken  with 
a  view  to  the  detection  of  adultei-ation  if  present. 

Horse-chestnut  oil,  A.  Goris  and  L.  Crete  (Compt.  Rend.  Soc.  Biol.  [Paris], 
62  (1907),  No.  3,  pp.  J 17-1 19). — According  to  the  authors,  the  oil  present  in 
horse-chestnut  seeds  is  not  formed  by  the  action  of  a  ferment.  It  does  not 
readily  dissolve  in  fat  solvents  unless  the  seed  has  been  dried. 

The  composition  of  some  edible  seeds  from  China,  R.  W.  Langley  (Jour. 
Amer.  CJieiii.  Soe.,  29  (1907),  No.  10,  pp.  I.')  13-1 51')). — The  seeds  analyzed  were 
Chinese  lotus  (Nympaca  tetragona),  Chinese  sweet  almond  (Prunus  amygda- 
luH),  and  gingko  nut.     Proximate  and  ash  analyses  are  reported. 

Some  analyses  of  Cape  wines,  J.  Lewis  {Agr.  Jour.  Cape  Good  Hope,  31 
(1907),  No.  3,  pp.  292-29.'i). — Analyses  of  3G  samples  of  wine  are  rejmrted  and 
briefly  discussed. 

Food  value  of  honey  as  compared  with  other  food  stuffs,  C  L.  Tanzer 
{Amer.  Bee  Jour..  .'/7  (1907),  No.  30,  pp.  6S9-691). — A  discussion  of  the  com- 
l)osition  of  honey  and  its  uses  as  food. 

Selection  and  preservation  of  food.  Laboratory  guide,  Isabel  Bevier  and 
Anna  R.  Van  Meter  (Boston,  .1907,  pp.  S6). — This  volume,  designed  as  a  text- 
book for  students  of  collegiate  grade,  contains  directions  foi*  laboi-atory  work 
covering  2  semesters.  In  the  first  semester  emphasis  is  placed  upon  the 
principles  goveiniing  the  selection  and  jireparation  of  food,  and  in  the  second  its 
economic  and  esthetic  value  is  especially  considei'ed. 

"The  work  is  ))ased  on  tiie  supposition  tliat  a  scientific  study  of  the  food 
Iirohlcni  requires  a  suflicicnt  knowledge  of  ])ure  science  to  ai)preciate  the  funda- 
mental processes  that  underlie  the  ])re]iaration  of  food.  The  guide  is  not  in  any 
sense  of  the  term  a  cook  book,  neither  does  it  make  any  claim  to  originality  in 
recipes.  Tliose  used  are  taken  from  standard  works  or  fornudated  to  meet  a 
particular  need.  This  work  is  an  attempt  to  teach  the  i)rincii)Ies  of  cookery 
in  the  same  general  method  as  the  i)rinciples  of  chemistry  are  taught,  i.  e., 
by  a  study  of  different  classes  of  compounds.  .  .  . 

"  In  every  case  the  plan  of  studying  any  food  is  to  consider  its  general 
aspects  in  the  lecture,  its  physical  and  chemical  properties  in  the  laboratory, 
and  finally,  to  show  how  these  influence  the  jireparation  of  a  pni-ticular  dish." 

Register  of  foods,  P.  W.  (Joi.dsburv  (Boston.  1907). — A  colored  chart  show- 
ing in  graphic  form  the  percentage  composition  of  the  edible  portion  of  a  num- 
ber of  conmion  food  stufls. 
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Retail  prices  of  food,  1890  to  1906  (Bur.  of  Labor  [U.  /S.]  BuL  71,  pp.  115- 
328). — Statistical  data  of  the  retail  prices  of  30  staple  foods  secured  in  the 
principal  industrial  centers  of  the  United  States  in  1906  are  reported,  discussed, 
and  compared  with  similar  data  for  preceding  years.  For  the  United  States  as 
a  whole  the  retail  prices  of  food  during  1906  were  2.9  per  cent  higher  than  in 
1905,  and  the  average  cost  of  food  per  family  in  1906,  as  determined  frcuu 
2,567  families  in  different  jiarts  of  the  country,  was  .$359.53  as  compared  with 
$349.27  in  1905. 

Food  consumption  and  expenditures  for  food  in  Paris,  K.  A.  Wietii-Knud- 
SEN  (Rev.  Kcon.  Intermit.,  S  {WOl),  .Yo.  .?,  pp.  .510-588).— K  statistical  investi- 
gation on  the  amount  and  character  of  expenditures  for  food  in  Paris.  The 
results  are  compared  with  those  obtained  by  earlier  investigators. 

According  to  data  summarized,  food  cost  34.8  cts.  in  1906-7  as  compared  with 
24.5  cts.  per  head  per  day  in  1S71-1S73.  The  total  expenditure  for  food  in 
1906-7  was  $145.35  per  person  per  year,  a  value  which  shows  a  decided  increase 
over  the  results  of  previous  investigators. 

Restrictions  of  artificial  color  in  the  preparation  of  food  products  with 
specific  recommendations,  J.  Hortvet  {Amer.  Food  Jour.,  2  {11)01),  \o.  8,  pp. 
JfO,  Jfl,  fig.  1). — The  recommendatioTis  which  are  made  ai'e  in  general  that  the 
use  of  coloring  matters  should  not  l)e  permitted  in  the  manufacture  of  foods 
which  have  a  distinctive  color,  but  the  author  believes  that  harmless  colors 
should  ))e  jierujitted  in  articles  which  have  no  distinctive  color. 

The  effect  of  coloring'  matters  on  some  of  the  digestive  enzyms,  H.  W. 
Houghton  {Jmir.  Anirr.  Chcin.  Soc,  29  (1901),  Ao.  9,  pp.  1351-]Sol). — Accord- 
ing to  the  author,  aiuiatto  when  used  in  the  proportions  of  1 :  100  to  1: 1600  is- 
without  effect  on  the  peptic  digestion  of  fibrin  while  it  diminishes  the  «>n/,ymic 
activity  on  egg  albumen  and  casein. 

"  Saffron  diminishes  the  enzymic  activity  on  fibrin,  casein,  and  egg  all)umen 
when  used  in  ])roiiortions  varying  fi'om  3  :  100  to  1  :  400,  while  smaller  rpiantities 
have  no  effect. 

"  Turmeric  has  no  effect  on  the  enzymic  activity  on  fibrin  when  used  in  pro- 
portions of  1  :  800  or  smaller,  while  with  casein  and  egg  albumen  it  diminishes 
the  enzymic  activity  in  each  case. 

"  Cochineal  and  Bismark  brown  diminish  the  enzymic  activity  on  fibrin  and 
casein  when  used  in  proportions  varying  from  1 :  100  to  1  :  400,  while  with  egg 
albumen  the  enzymic  activity  is  diminished  throughout. 

"  Croceine  scarlet  1-B  ju-events  entirely  the  enzymic  activity  on  fibrin,  while 
with  casein  and  egg  albumen  the  enzymic  activity  is  i)revented  when  jiroixir- 
tions  of  1 :  100  to  1 :  2(M;)  are  used.  Smaller  quantities  of  the  same  dye  diminish 
the  enzymic  activity  on  casein  and  egg  albumen." 

As  regards  the  effect  of  annatto  and  oil  yellow  on  the  hydrolysis  of  butter  fat, 
the  data  reported  showed  no  retarding  action.  On  the  other  hand,  the  action 
of  lipase  seemed  to  be  increased  owing,  in  the  author's  opinion,  to  the  presence 
of  some  lipolytically  active  substance  in  the  coloring  matters  tested. 

The  physiological  action  of  some  coloring  matters  and  their  excretion  in 
the  urine,  J.  Gautrelet  and  H.  Gravellat  {Conipt.  Rend.  Acdd.  Hvi.  [Paris}, 
I'l'i  (1901),  Ao.  25,  pp.  l-'i61,  l.'f 68). —Brief  notes  on  the  behavior  of  a  number 
of  anilin  dyes.  The  colors  considered  active  were  methylene  blue,  methyl  violet, 
eosin,  and  neutral  red.  The  inactive  colors  were  marine  blue  and  malachite 
green.  The  vegetable  dyes  indigo,  carmine,  madder,  and  hematoxylin  were  also 
considered  inactive. 

The  effect  of  meat  extract  and  yeast  extracts  on  the  qualitative  and  quan- 
titative composition  of  gastric  juice,  W.  Hoffmann  and  M.  Wintgen   (Arch. 
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Ilyg.,  61  (1907),  No.  3,  pp.  187-216,  figs.  3,  dgms.  8).— Using  a  dog  operated 
upon  according  to  the  I'awlow  method,  it  was  found  tliat  tlie  same  results  as 
regards  stimulation  and  flow  of  gastric  juice  could  not  be  obtained  with  yeast 
extract  as  with  meat  extract.  The  physiologically  active  constituent  of  meat 
extract,  according  to  the  experimental  data,  is  present  in  the  portion  which  can 
be  separated  by  dialysis. 

Further  observations  on  the  nature  of  feces  fat,  J.  H.  Long  and  W.  A. 
Johnson  {.Jour.  Aincr.  Chcm.  Soc,  29  (1907),  No.  S,  pp.  121  J,-1220).— The 
authors  conclude  that  their  experimental  data  as  a  whole  point  to  the  presence 
of  a  lecithin-like  body  in  the  crude  extract  fat  of  feces.  The  opinion  that  feces 
fat  contains  no  lecithin  "  probably  holds  true  as  far  as  the  larger  part  of  the 
food  lecithin  is  concerned,  but  there  is  evei-y  reason  to  believe  that  a  fraction, 
and  perhaps  a  large  fraction,  of  that  found  in  the  feces  does  not  come  from 
the  food  but  from  the  bile,  as  a  product  of  the  constant  breaking  down  of  cells 
of  the  liver." 

The  fact  that  the  bile  of  different  animals  has  a  high  lecithin  content  has 
a  bearing  on  the  question  under  consideration  and  the  authors  believe  that 
the  phosphatic  or  lecithin  bodies  of  the  feces  should  be  regarded  as  excretory 
products  rather  than  waste  or  unabsorbed  material  from  the  food.  "  In  patho- 
logical conditions  the  food  fat  with  its  small  lecithin  content  may  And  its  way 
in  part  into  the  feces,  but  in  health  it  is  possible  that  the  other  source  sug- 
gested is  the  more  important." 

Earlier  work  has  been  noted  (E.  S.  R.,  18,  p.  065). 

Observations  on  body  temperature,  blood  pressure,  and  alveolar  tensions 
of  athletes,  L.  Hill  and  'SI.  Flack  {Jour.  Physiol.,  36  {1907),  No.  1,  pp.  XI, 
XII). — In  experiments  with  young  men  engaged  .in  athletic  work  it  was  found 
that  the  longer  the  period  the  higher  the  body  temperature,  the  maximum 
recorded  rectal  temperature  being  105°  F.  after  a  3-mile  race.  Blood  pressure 
was  increased  by  muscular  work,  but  in  all  cases  rapidly  fell  to  normal  or 
lower  as  the  subjects  rested  and  the  panting  became  less. 

"  The  alveolar  air  was  collected  by  Haldane's  method  and  the  results  show 
that  the  pulmonary  ventilation  was  more  than  sufficient  to  keep  normal  the 
alveolar  tensions  of  CO-  and  O2.  It  does  not  appear  that  the  extreme  dyspnoea 
following  the  race  can  be  caused  by  increased  tension  of  CO2  or  diminished 
tension  of  O2  in  the  blood." 

Respiratory  metabolism  in  fatigue,  O.  Forges  and  E.  Pribram  {Bioclicm. 
Ztschr.,  3  {1907),  No.  r>-6.  p.  .',.',3;  ahs.  in  ZcntM.  Physiol,  21  {1907),  No.  10,, 
p.  328). — rlu  periods  inuuediately  following  severe  work  metabolism  is  in- 
creased and  the  respiratory  quotient  is  normally  low  because  of  the  reduction 
of  carbon  dioxid.  When  fatigued  the  body  rajuires  a  greater  amount  of  energy 
for  a  detinito  ainount  of  work.     The  experiments  were  made  with  a  dog. 

Metabolism  during  starvation.  II,  Inorganic,  •  E.  P.  Cathcabt  and  C.  B. 
Fawsitt  {Jour.  Physiol.,  36  {1907),  No.  1,  pp.  27-32). — In  fasting  a  steady 
fall  in  the  outi)Ut  of  chlorin,  phosi)horic  acid,  total  sulphur,  eaU-ium,  and  mag- 
nesium was  noticed  from  first  to  last  in  a  jteriod  covering  14  days.  The  outimt 
of  inorganic  sulphates  followed  total  suli)hur  very  closely.  The  daily  outiiut 
of  ethereal  sulphates  was  small,  and  the  output  of  neuti*al  sulphur  fairly  reg- 
ular.    Earlier  work  has  been' noted  (E.  S.  E.,  IJ),  p.  070). 

The  influence  of  a  one-sided  diet  or  of  insufficient  food  upon  the  glycogen 
content  of  the  animal  body,  E.  Pfluger  (.4rc/(.  Pliysiol.  [Pfliigrr],  119  {1907), 
No.  3-.'i,  pp.  117-126). — From  the  experimental  data  reported  it  seems  extremely 
probable,  according  to  the  author,  that  in  fasting  the  liver  ccmtinues  to  form 
glycogen  until  the  animal  dies  of  starvation.     If  excessive  amounts  of  either 
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fat  or  carbohydrates  are  supplied,  tlie  formation  of  glycogen  in  tlie  liver  ceases 
or  is  reduced  to  a  minimum.  If,  however,  the  ration  consists  of  an  excessive 
amount  of  grape  sugar,  the  glycogen  formation  is  greatly  increased. 

The  effect  of  a  naeat  diet  upon  the  coats  of  rats,  with  and  without  a  supply 
of  lime.  K.  I.  Spp.iggs  (Jour,  /'/(//i/o/.,  S6  (1907),  No.  1,  i).  AT//).— The  author 
found  that  rats  fed  exclusively  on  meat  had  rough  and  abnormal  coats,  as  had 
been  previously  noted,  but  that  when  lime  is  added  to  the  diet  the  coats 
"though  not  al)S()lutely  normal  are  very  little  affected." 

The  nutritive  value  of  gelatin.  I,  Substitution  of  gelatin  for  proteid, 
with  maintenance  of  nitrogen  equilibrium  at  the  fasting  level,  J.  R.  Murlin 
{Amer.  Jour.  Physiol.,  19  {1901),  No.  3,  vp.  283-31S). — Under  certain  condi- 
tions (supplying  a  large  proportion  of  the  energy  of  the  ration  in  the  form  of 
carbohydrates  being  especially  favorable)  it  was  found  possible  in  experiments 
with  men  and  dogs  to  replace  part  of  the  proteid  nitrogen  with  gelatin  nitrogen. 

"  The  i)ower  of  the  (jrganism  to  utilize  gelatin  as  a  substitute  for  proteid  in 
maintaining  nitrogen  equilibrium  depends  to  some  extent  on  the  proteid  con- 
dition of  the  body  at  the  time  of  the  experiment.  The  lower  this  proteid  con- 
dition becomes  the  more  strongly  does  the  organism  lay  claim  to  gelatin  as  a 
means  of  protecting  its  living  substance.  Herein  appears  a  biological  adapta- 
tion of  no  small  imjwrtance." 

Sugar  metabolism,  11.  McGuigan  {Jour.  Biol.  Vlicm.,  3  {1907),  No.  3,  I'roc., 
pp.  AAA17/,  AAA17//). — According  to  the  author,  work  on  the  oxidation  of 
sugars  in  vitro  and  their  metabolism  in  the  body  sul)stantiates  the  clinical  as- 
sertion that  levulose  is  more  easily  oxidized  than  glucose  and  that  it  may  be 
used  in  the  body  when  glucose  can  not.  The  order  of  ease  of  oxidation  of  a 
number  of  sugars  is  as  follows,  levulose  being  the  most  easily  oxidized :  Levu- 
lose, galactose,  glucose,  maltose,  and  saccharose. 

The  action  of  caffein  on  the  capacity  for  muscular  work,  W.  II.  11.  Rivers 
and  H.  N.  Webber  {Jour.  Pln/.-tiol..  31)  {1907),  No.  1,  pp.  33-J,7,  figs.  5). — The  ex- 
perimental data  which  they  report,  according  to  the  authors,  confirm  the  conclu- 
sion of  previous  workers  that  "caffein  pr<_)duces  an  increase  in  the  capacity  for 
muscular  work,  this  increase  being  not  due  to  the  various  psychical  factors 
which  it  has  been  the  especial  object  of  our  work  to  exclude.  .  .  . 

"  It  is  well  known  that  caffein  acts  on  the  isolated  neuro-muscular  mechan- 
ism, and  we  know  from  experiments  on  the  capacity  for  mental  work  that  it  has 
an  effect  on  central  activity.  The  chief  interest  of  our  experiments  is  that 
they  provide  definite  evidence  of  the  presence  of  this  double  action  in  the  case 
of  the  capacity  for  muscular  work." 

The  laws  of  enei-gy  in  human  physiology,  W.  Camerer  {Heparntc  from 
Jahrb.  Kiiidcrlicilk.,  Gii  {190()),  No.  ,!.  pp.  /,.>.';-/,s'7).— The  author  has  summar- 
ized and  discussed  results  and  conclusions  from  German  investigations  on 
human  nutrition,  considering  especially  experiments  on  resting,  fasting  men 
and  animals  at  different  air  temperatures,  the  transformation  of  energy  in  pro- 
portion to  the  body  surface  area,  and  the  influence  of  bodily  activity  and  diet 
on  the  transformation  of  energy. 

ANIMAL  PRODUCTION. 

Feeding  farm  animals,  T.  Shaw  {New  York  (iiid  Loiidnn,  1907.  pp.  X+BSG, 
pis.  2,  figs.  11). — In  this  handbook  the  author  discusses  live  stock  and  success- 
ful farming,  principles  which  govern  the  selection  of  farm  animals,  their  food, 
development,  digestion,  and  assimilation,  the  characteristics  of  different  food 
!«tuffs,  meat  and  milk  production,  general  feeding,  and  related  questions. 
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The  volume  as  a  wlK»le  constitutes  a  useful  suniuiary  of  available  data  on 
the  feeding,  care,  and  management  of  farm  animals  and  is  designed  by  the 
author  as  the  first  vohmie  of  a  proposed  series.  It  has  been  the  author's  aim 
"  to  prepare  a  work  adapted  to  the  needs  of  the  student  and  stockman  that 
would  succinctly  and  fully  cover  the  subject  of  feeding  and  foods  in  a  general 
way,  by  dwelling,  first,  on  the  leading  principles  or  laws  that  govern  feeding; 
second,  on  type  in  the  animals  to  be  fed  and  the  balancing  of  foods  for  them; 
third,  on  the  foods  "used  in  feeding;  and  fourth,  on  the  more  important  con- 
siderations that  apply  to  successful  feeding.  It  has  also  been  the  constant 
aim  to  observe  that  sequence  in  treatment  that  would  be  natural,  orderly,  and 
complete;  to  discuss  the  subject  with  a  comprehensiveness  that  would  cover 
conditions  in  all  parts  of  the  United  States  and  Canada  and  in  a  manner  so 
simple  that  any  reader  may  readily  understand  what  is  read." 

Feed  as  a  source  of  energy,  H.  P.  Armsby  {Peiiiisylvaiiia  tita.  Bui.  S.'i,  pp. 
16), — On  the  basis  of  experiments  with  the  respiration  calorimeter  on  the  com- 
parative value  of  different  feeding  stuffs  for  steers  (E.  S.  R.,  17,  p.  3S0),  the 
author  discusses  the  uses  of  energy,  the  fuel  value  of  feed,  maintenance  re- 
quirements, and  related  questions,  the  bulletin  constituting  a  popular  summary 
of  some  of  the  more  important  points  brought  out  in  the  experimental  work. 
According  to  his  summary,  the  animal  uses  the  energy  which  it  derives  from 
its  feed  essentially  for  3  purposes,  namely,  maintenance,  external  work,  and 
the  production  of  human  food. 

"  Even  when  the  animal  is  apparently  at  rest,  many  parts  of  the  bodily 
machinery  are  still  active,  and  to  maintain  this  activity  requires  a  supply  of 
energy  in  the  feed.  If  this  is  withheld,  the  animal  uses  instead  energy  from  the 
substance  of  its  own  body  and  sooner  or  later  perishes. 

'•  AVhen  the  demands  for  maintenance  are  met,  the  energy  of  additional  food 
may  be  used  by  the  animal  to  do  external  work  of  various  sorts,  such  as  pulling 
or  carrying  a  load,  driving  a  tread  power,  etc. 

'•  If  the  animal's  feed  contains  more  energy  than  it  needs  for  its  own  purposes, 
it  has  the  capacity  of  storing  up  more  or  less  of  this  surplus  energy  in  the 
form  of  meat  or  fat  or  milk,  and  these  man  uses  as  food^i.  e.,  as  a  source  of 
energy  for  his  own  body." 

Colorado  fodders,  W.  P.  IIeadden  (Colorado  Sta.  Bui.  12'/,  pp.  10')). — In  con- 
tinuation of  previous  work  (E.  S.  R.,  ItJ,  p.  1108)  the  composition  and  relative 
feeding  value  of  alfalfa  hay,  timothy  hay,  native  mixed  hay,  saltbush  (Alri- 
plex  argcntca),  corn  fodder,  and  sorghum  fodder  were  studied.  The  usual 
proximate  analyses  were  made,  and,  in  addition,  special  studies  of  composition 
in  which  the  fodders  were  successively  extracted  with  boiling  80  per  cent  alco- 
hol, cold  water,  boiling  water,  and,  after  cooling  with  malt  extract,  boiling  1  per 
cent  hydrochloric  acid  solution,  boiling  1  per  cent  sodium  hydroxid  solution, 
and  lastly  with  chloriu,  the  material  remaining  being  washed  with  1  per  cent 
sodium  hydroxid  and  sulphurous  acid  solutions  and  the  residue  dried  and 
weighed  as  cellulose.  Digestion  experiments  with  sheep  as  subjects  were  also 
made  with  each  feeding  stuff  and  the  feces  were  treated  with  the  same  reagents 
as  the  feeds  and  the  digestibility  computed  on  this  basis.  The  urine  was  not 
collected. 

In  tests  with  alfalfa  hay,  corn  fodder,  and  saltbush,  the  heats  of  combustion 
of  different  constituents  of  foods  and  feces  were  determined  and  in  most  cases 
estimations  were  made  of  the  distribution  in  the  various  extracts  of  sugars, 
f)entosans,  methoxyl  group,  and  the  amid  and  proteid  nitrogen,  together  with 
their  respective  coefficients. 
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The  tUila  fur  coui[)osition  uiid  digestibility  iire  summarized  iu  tlie  following 

table  on  the  dry  matter  basis : 

I 

Comiiosifiun  (inil  coefficients  of  dhjestihUitii  of  iJrii  tiuitter  of  feeduifi  staffs. 


Kind  i)f  feeil. 


Corn  fodder: 

Comiiosition. 

Digostibility. 
Alfalfa  hay: 

Composition. 

Digestibility- 
Timothy  hay: 

Composition. 

Digestibility- 
Native  hay: 

Composition. 

Digestibility- 
Saltbush: 

Comiiosition 

Digestibility- 
Sorghum: 

Composition 

Digcstibility- 


80  per 

eent 

alcohol 


Per  ct. 
29.61 
73.79 

27.50' 
73.88 

21.12 
61.08 

21.50 
58.55 

22.06 
70.49 

35.60 
81.74 


Cold 
water 


Per  ct. 

4.. 59 

54.16 


6.95 
85.06 


5.87 
73.86 


6.94 
73.15 


4.02 
62.86 


Hot 
water 

and 

malt 

ex- 
tract. 


Per  ct. 

54.37 

4.37 
70.24 

2.98 
49.21 

2.85 
37.69 

5. 81 
73.54 

7.55 

76.82 


1  per 
eent 
HCl 


Per  ct. 

19.90 
69.42 

12.23 
60.20 

20.23 
60.69 

20.80 
64.04 

19.46 
39.87 

18.22 
48.95 


1  per 

cent 

NaOH 


Per 
13. 
36. 

16-. 
67. 

17. 
48. 

16. 
32. 

10. 
49. 

11. 
24. 


Chlo- 
rin, 

etc.. 
ex- 
tract. 


Per  ct. 
3.55 


8.76 
25.39 


5.23 
3.28 


10.28 
6.28 


4.45 
4.53 


Cellu- 
lose. 


Per  ct. 
25.32 
54.00 

22.29 
52.67 

25.96 
41.61 

27.11 
50.57 

18.74 

28.97 

18.  (U 
47.41 


Energy  of  total 
dry  matter. 


Cal. 

per  lb. 

4,iM4 


4,363 
4,415 


4,;i49 
3,886 
3,890 


Pro- 
portion 
avail- 
able. 


Per  ct. 


.56.00 


62.43 
"47^83 
48.34 
3<xi6 
"55^72 


In  the  author's  opinion,  the  methods  which  he  has  followed  possess  certain 
advantages,  and  this  question  and  other  matters  are  taken  up  in  his  discussion 
of  the  work.  He  calls  attention  to  the  fact  that  the  extract  obtained  by  boiling 
repeatedly  with  80  per  cent  alcohol  is  the  most  important  part  of  the  fodder 
and  contains  a  large,  if  not  the  largest,  proportion  of  nitrogenous  material  and 
very  large  quantities  of  other  matters.  Since  water  alone  will  extract  as  much 
as  40  per  cent  of  alfalfa  hay  the  reason  why  such  hay  is  easily  damaged  by 
rain  is  obvious.  The  alcoholic  extract,  including  its  nitrogenous  constituents, 
is  highly  digestible  and,  according  to  the  author's  results  with  the  feeding 
stuffs  studied,  furnishes  the  animal  with  a  larger  proportion  of  energy  than  any 
of  the  other  constituents.  Fairly  large  proportions  of  the  cellulose  residue  were 
found  to  be  digestible,  over  one-half  being  assimilated  in  the  case  of  fodders, 
which  gave  good  feeding  results.    The  energy  which  it  supplied  was  also  large. 

According  to  the  author,  while  his  results  do  not  in  any  way  lessen  the  value 
which  should  be  placed  f)n  the  nitrogenous  constituents  of  fodder,  they  do  show 
that  the  value  of  a  fodder  depends  largely  upon  the  character  of  its  other  con- 
stituents. The  great  difference  in  tlie  value  of  the  '1  fodders — alfalfa  and  salt- 
bush — is  that  the  former  is  excellent  and  the  latter  poor,  owing  to  dift'erences  in 
the  character  of  the  carbohydrates  present.  In  each  case  the  prpteids  are  abun- 
dant and  well  digested. 

On  alfalfa  hay  the  ^  sheep  gained  0  pounds  in  ^^  days.  On  saltbush  there  was 
a  loss  of  8.5  lbs. 

Corn  fodder  was  found  to  be  a  satisfactory  feed,  producing  a  gain  of  3.5  lbs. 
in  the  3  sheep  used.  Timothy  hay.  native  hay,  and  sorghum  were  not  studied  to 
the  same  extent  as  the  other  materials.  "  Of  these  three,  the  native  hay  is  the 
only  one  on  which  the  lot  made  a  gain.  One  shee])  made  a  gain  of  0.5  lb.  on  the 
timothy,  but  each  of  the  others  showed  a  loss,  so  that  the  lot  showed  a  slight 
loss.  .  .  .  The  native  hay  and  corn  fodder  are  apparently  much  more  similar 
than  any  other  two  of  the  six ;  they  gave  the  same  feeding  "esults  and  both 
effected  it  at  a  comparatively  small  cost  of  energy.  .  .  . 
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"  The  mctlioxyl  group  is  present  in  all  of  these  fodders,  but  it  is  not  abun- 
dant and  is  digested  to  only  a  small  extent,  as  indicated  by  our  results,  and 
whether  it  plays  any  part  in  determining  the  value  of  the  fodder  or  not  is  not 
apparent." 

Colorado  fodders,  W.  P.  Heaoden  (Colorado  ^ta.  Bui.  125,  pp.  12). — A  sum- 
mary and  discussion  of  the  results  reported  in  the  bulletin  noted  above. 

Commercial  feeding'  stuffs  in  Pennsylvania  in  1906,  F.  D.  Fuller  (Penn. 
Dcpt.  A(/r.  Hill.  i.T.T.  pp.  '/?). — Under  the  provisions  of  the  State  pure-food  law- 
analyses  were  made  of  a  number  of  samples  of  cotton-seed  meal,  old  and  new 
process  linseed  meal,  flaxseed  meal,  distillers'  grains,  brewers'  grains,  malt 
sprouts,  hominy  feed  and  similar  goods,  low-grade  flour,  wheat  middlings,  bran 
middlings,  wheat  bran,  wheat  bran  with  admixtures,  oat  feeds,  mixed  and 
proprietary  feeds,  animal  by-products,  buckwheat  bran,  buckwheat  middlings, 
rye  middlings,  crushed  oats,  dried-beet  pulp,  and  screenings. 

"Nine  samples  of  cotton-seed  meal  were  analyzed,  4  of  which  were  deficient 
in  protein  and  only  5  could  be  called  'choice.'  Marked  deficiencies  occurred  in 
the  samples  of  distillers'  grains,  oat  feeds,  and  certain  dairy  feeds  containing 
molasses.  Several  of  the  manufacturers  of  proprietary  feeds  have  materially 
reduced  their  guaranties  on  certain  products  and  there  is  a  better  agreement 
between  guaranty  and  analysis. 

"Most  of  the  articles  offered  for  sale  are  properly  branded  and  the  disposition 
of  the  dealers  of  the  State  as  well  as  large  milling  concerns  in  the  West  is  to 
conform  to  the  requirements  of  the  statute. 

"  Substitution  of  oat  hulls  for  whole  oats  is  still  practiced  by  several  i)arties 
and  the  compounding  of  mixed  feed  from  wheat  bran  and  ground  corn  cob  is 
carried  on  by  a  few  firms,  but  were  it  not  for  the  feeding-stuffs  law  the  adul- 
teration of  commercial  feeding  stuffs  would  be  the  rule  rather  than  the  excep- 
tion. 

"As  long  as  the  farmer  can  raise  plenty  of  corn,  hay,  and  oats  he  can  not 
afford  to  purchase  any  material  containing  less  than  14  per  cent  of  protein." 

Cotton-seed  meal,  J.  P>.  Lindsey  and  P.  H.  SiMith  (Mas.wchusctfs  Sta.  Circ. 
1,  pp.  8). — Analyses  are  reported  of  75  samples  of  cotton-seed  meal  collected  in 
Massachusetts  during  the  past  3  months.  "  Sixty-five  were  guarantied  to  con- 
tain 41  or  more  per  cent  protein,  and  of  these  49,  or  75  per  cent,  fell  below  the 
guaranty.  Of  this  number,  20  were  one-half  to  2  per  cent  below,  12  were  2  to 
4  per  cent  below,  D  were  4  to  (J  per  cent  below,  and  the  remainder  more  than  6 
per  cent  below  the  guaranty."  Three  samples,  which  were  markedly  below  the 
guaranty,  were,  in  the  authors'  oi)inion.  fraudulent. 

"Because  of  heavy  rainfalls  last  autunm  large  quantities  of  t-otton  seed  were 
considerably  damaged,  and  as  a  result  much  of  the  cotton-seed  meal  that  has 
l)een  offered  during  the  present  season  has  been  of  off  grade,  both  in  color  and 
texture  and  in  chemical  composition." 

In  the  authors'  o[)inion,  some  brokers  have  endeavored  to  supply  goods  of 
good  quality  in  spite  of  unfavorable  climatic  conditions,  while  other  brokers 
and  jobbers  have  not  done  so.  The  need  for  reliable  information  and  for 
sounder  business  methods  is  insisted  upon. 

The  pentosans  of  Soja  hispida,  (i.  P>obghesani  (.S7rt^.  i^pei:  Agr.  Ital..  .'lO 
(1907),  No.  2,  pp.  118-120).— Tha  furfurol,  pentose,  and  pentosan  content  of 
several  sorts  of  soy  beans  was  determined.  The  pentosan  content  ranged  from 
2.86  to  .".Sd  JUT  cent  and  in  green  soy  beans  was  8.0  per  cent. 

Concerning-  the  nutritive  value  of  wheat  straw  treated  with  caustic  soda 
under  pressure,  K.  Altmannsbergek  (Brr.  Physiol.  Lah.  u.  Vers.  Anst.  Lamhv. 
Inst.  Halle,  1007,  No.  18,  pp.  1 -/,!), straw  was  treated  with  sodium  hydroxid 
34157— No.  8—08 6 
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under  pressure  to  dissolve  incnistlng  substances  and  the  composition  and  nutri- 
tive value  of  the  resulting  material  were  studied. 

According  to  the  author,  the  total  ash  content  was  increased  by  this  ti-eat- 
ment,  while  the  percentage  of  silica  was  diminished.  Marked  changes  were 
noted  in  the  pentosans,  ligniu,  and  cellulose  of  the  crude  fiber,  acetic  and  other 
acids  being  eventually  formed  from  pentosans  and  some  glucose  from  the  cellu- 
lose. Experiments  with  sheep  showed  that  the  digestibility  of  the  crude  fiber 
and  ash  constituents  was  materially  increased.  The  straw  freed  from  incrust- 
ing  substances  was  readily  eaten. 

Straw  with  incrusting'  substance  removed  as  a  feed  for  farm  animals,  P. 
DiFFLOTH  {Jour.  Agr.  Prat.,  u.  svr..  1 '/  U'>07).  ^'o.  31.  pp.  J'iS-1'fO). — A  sum- 
mary of  data  showing  the  increased  value  as  a  feeding  stuff  of  straw  from 
which  the  incrusting  substance  has  been  removed. 

Feeding  experiments  at  Pentkowo  Experimental  Farm,  M.  Gerlach  {Ber. 
Vcrsuchsg.  Pentkowo,  .'/  {lf)0.'t-5),  pp.  J7--'/6';  ub-s.  in  Zcnthl.  Ayr.  Chem.,  36 
(1907),  jVo.  7,  pp.  465-Jf~0y. — In  feeding  experiments  reported  with  steers,  dried 
sugar-beet  leaves  gave  somewhat  better  results  than  soured  beet  leaves,  and 
dried  beet  chips  and  molasses  better  results  than  sugar-beet  chips. 

In  tests  with  pigs,  potato  flakes  were  readily  eaten  and  were  nearly  as  sat- 
isfactory as  steamed  potatoes. 

When  meat  meal,  iieanut  cake,  corn,  and  molasses  were  compared  as  tlie  prin- 
cipal feeding  stuffs  in  rations  with  pigs,  the  best  results,  as  regards  gains  in 
weight  and  quality  of  flesh,  were  obtained  with  corn  supplementing  potatoes 
and  skim  milk.  The  least  satisfactory  results  were  obtained  with  the  rations 
in  which  molasses  was  fed. 

The  composition  and  digestibility  of  sugar-beet  chips  and  their  value  as 
a  feeding  stuff,  F.  IIokcamp  (JAindic.  Vers,  titat.,  63  {11)01),  Ao.  5-6',  pp.  381- 
Ji06). — In  a  study  of  the  feeding  value  of  sugar-beet  chips  digestion  experi- 
ments were  made  witli  sheei>.  whicli  gave  the  following  average  coefficients: 
Dry  matter  86,  organic  matter  88,  protein  (!0,  nitrogen-free  extract  !»4.5,  and 
crude  fiber  70  per  cent. 

Fi'om  his  inve.stigation  the  author  concludes  that  sugar-beet  chips  are  a  satis- 
factory feeding  stuff  but  that  too  great  reliance  must  not  be  placed  on  this 
material. 

Composition  and  digestibility  of  beet  chips,  F.  Honcamp  (Lundic.  Vers. 
Stat..  66  {11)01).  A'o.  3.  p.  256). — An  explanatory  note  regarding  investigations 
cited  above. 

Molasses  feeding.  I..  Kuntze  (BI.  Zuckcrriibcnhaii,  I'f  (lUOl),  \o.  10,  pp.  300- 
SOJf). — A  summary  of  statistical  and  other  data  regarding  the  value  of  molasses 
as  a  feeding  stuff  for  farm  animals. 

Sugar  in  the  feeding  of  farm  anim.als  (Bui.  Ecolc  Prat.  Agr.  Bcrthonvul, 
1906,  pp.  'f-32,  dgms.  ^). — In  tests  with  horses  1.5  to  2  kg.  of  denatured  sugar, 
i.  e.,  sugar  to  which  oil  cake  has  been  added,  gave  satisfactory  results  as  re- 
gards maintenance  of  weight  and  did  not  cause  digestive  disturbances.  Satis- 
factory results  were  also  obtained  when  denatured  sugar  was  fed  to  milch 
cows,  pigs,  and  calves.  The  author  concludes,  therefore,  that  this  material, 
which  possesses  a  pleasing  odor  and  flavor,  is  a  satisfactory  feeding  stuff  and 
that  1  to  3  kg.  per  head  per  day  may  be  fed  to  horses,  1  to  4  kg.  to  cattle,  and 
300  to  500  gm.  to  sheep  and  pigs. 

Valuable  Spanish  bean  [algeroba  beans  for  horses],  B.  H.  Ridgely  (Mo. 
Consular  and  Trade  Rpts.  [U.  8.],  1901,  ISfo.  325,  p.  J 68). —According  to  the 
data  summarized,  the  algeroba  bean  is  fed  with  satisfactory  results  to  horses 
in  southern  Spain.     "  In  feeding  the  beans  are  broken  into  halves  or  quarters 
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and  mixed  with  bran."  Some  iuformatiou  is  given  regardiuK  tlie  i-iiltivatiou 
of  the  algeroba  tree. 

Oats  for  horse  feeding,  M.  Rasquin  {Jour.  Hoc.  Agr.  Brabant  ct  Hahiaut, 
52  (1907),  \(i.  'lO,  pp.  !h^,i-!)8.'f) . — A  summary  of  data  on  the  importance  of  oats 
as  a  feeding  stuff,  [lartieular  attention  being  devoted  to  crushed  oats. 

The  use  of  prickly  pear  as  cattle  fodder  {Cent.  Agr.  Com.  Madrat;,  liul.  .) ; 
ahs.  in  Agr.  Jour.  India,  2  {1901),  No.  3,  pp.  SOJ/,  305). — A  summary  of  experi- 
mental work,  most  of  which  has  been  carried  on  in  the  Madras  and  Bombay 
Presidencies,  on  the  value  of  prickly  pears  as  a  cattle  fodder.  The  results  are 
contradictory  and  it  is  believed  that  further  investigation  is  necessary  to  deter- 
mine "  whether  this  plant  can  be  satisfactorily  fed  to  all  Indian  breeds  of  cattle 
as  a  supplement  to  other  food  stuffs  in  time  of  famine." 

Feeding  experiments  with  swine,  G.  Nannes  {Nord.  Mcjcri  Tidn.,  22  {1907), 
A' OS.  37,  pp.  ■'i3o-.'f3S;  38,  pp.  .'///7,  -'/.'iS). — The  paper  gives  a  report  of  a  feed- 
ing experiment  with  31*  pigs,  separated  into  9  lots,  and  fed  various  mixtures  of 
feeds,  viz:  Ground  oats;  ground  oats  with  peanut  cake  meal;  ground  oats,  peii- 
nut  cake  meal,  and  molasses  feed  or  "  molasin  " ;  gluten  feed,  ground  oats  and 
molasses  feed;  and  germ  oil  meal  and  molasses  feed,  both  with  and  without 
ground  oats.  Potatoes  were  fed  to  all  the  lots.  The  pigs  averaged  40  to  55  kg. 
per  head  in  the  different  lots  at  the  beginning  of  the  trials,  which  lasted  about 
30  days  on  the  average. 

The  lot  fed  gluten  feed  made  the  highest  gains,  viz,  0.67  kg.  per  head  per  day, 
while  the  most  profitable  results  were  obtained  with  the  lot  fed  ground  oats  and 
potatoes.  The  gain  per  1,000  kg.  live  weight  for  the  gluten-feed  lots  w;is  17.31 
kg.  and  for  the  gei"m-oil-meal  lots  14.38  kg.,  a  difference  of  20  per  cent  in  favor 
of  the  former  feed. 

Recent  experience  as  to  the  utilization  of  kitchen  refuse  for  swine  feeding, 
S.  P.  Nyst{:dt  {K.  Landthr.  Akad.  Handl.  och  Tidskr.,  .'i6  {1907),  No.  Jf-o,  pp. 
335-350). — A  paper  containing  a  condensed  statement  of  the  experience  in 
C4erman,  American,  and  Swedish  cities  with  kitchen  refuse  as  a  swine  feed. 
The  amount  fed  ranged  from  0  to  10  kg.  per  head  per  day.  The  economic  im- 
portance of  the  utilization  of  this  refuse  in  modern  cities  is  considered. 

Experiments  at  the  Proskau  Dairy  Institute  on  feeding  pigs  with  starch 
hydrolyzed  with  diastasolin,  J.  Klein  {Dcut.  Landw.  Prcssc,  3Jt  {1907),  No. 
80,  p.  636). — In  an  article  quoted  from  the  report  of  the  German  Pig  Breeders' 
Association  the  data  summarized  show  that  very  nearly  the  same  gains  were 
made  on  starch  treated  with  diastasolin  as  on  untreated  starch  and  on  [)otato 
flakes,  and  the  conclusion  is  reached  that  in  pig  feeding  skim  milk  and  starch 
treated  with  a  saccharifying  ferment  did  not  give  so  good  results  as  in  calf 
feeding. 

Principles  of  breeding,  11  Davenport  {Bo.^ton,  Nciv  York,  Chicago,  and  Lon- 
don, 1907,  pp.  Xiy-\-727,  figs.  52,  dg)ns.  S). — In  this  volume,  which  discusses 
variation,  causes  of  variation,  transmission,  and  pi'actical  problems  with  refer- 
ence to  animal  breeding,  a  large  amount  of  information  has  been  summarized, 
discussed,  and  made  available  fort  the  student,  and  the  volume  as  a  whole  con- 
stitutes a  useful  handbook  for  agricultural  college  and  experiment  station 
work  and  also  for  the  practical  breeder  of  farm  animals. 

"  The  general  purpose  has  been  first  of  all  to  define  the  problems  involved 
in  animal  and  plant  improvement;  to  free  the  subject  from  the  prejudice  and 
tradition  that  have  always  befogged  it;  to  bring  to  the  study  whatever  facts 
are  fully  known  to  biological  science;  to  recognize  and  define  somewhat  clearly 
the  present  limitations  of  knowledge,  and  to  indicate  as  well  as  may  be  the 
directions  from  which  further  and  much-needed  light  is  most  likely  to  come. 
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Last  of  all,  and  more  than  all,  it  has  been  the  pnrpose  to  encourage,  and  if 
possible  induce,  more  exact  methods  of  study  and  of  practice  than  have  hith- 
erto characterized  this  branch  of  agricultural  science.  .  .  . 

"  No  new  theories  of  evolution  are  proposed.  The  chief  object  has  been  to 
distinguish  what  is  known  from  what  is  merely  traditional ;  to  give  as  much  as 
possible,  within  the  limits  of  available  space,  of  the  best  established  facts 
bearing  upon  this  subject;  to  call  attention  to  approved  methods  of  study,  and 
to  indicate  lines  of  research  most  likely  to  furnish  valuable  information  in  the 
not  distant  future." 

The  volume  also  contains  an  ai)]iendix  on  statistical  methods  by  H.  L.  Rietz. 

Cattle  of  the  Bombay  Presidency,  F.  Joslen  (Dcpt.  Lund  Rcc.  aiul  Ayr. 
Bombay,  Bui.  26,  pp.  69,  pU.  65). — An  extended  study  of  the  cattle  industry 
in  the  different  districts  of  the  Bombay  Presidency.  A  feature  of  the  work 
is  the  large  number  of  illustrations  of  individual  specimens  of  Indian  cattle 
of  ditferent  breeds  with  details  of  weight  and  measurements.  Available  feed 
supply,  methods  of  feeding,  milk  yield,  and  related  questions  are  considered. 

The  author  notes  among  other  things  that  whohe  cotton  seeds  with  fibers  and 
cotton  adhering  are  fed.  "  They,  seem  to  liave  little  or  no  ill  effects  even  when 
cotton  seeds  are  given  in  fairly  large  quantities." 

Work  oxen  in  France,  P.  Diffloth  (Cosmos  [i'«r/sj,  56  {1907),  No.  1183, 
Ttp.  355-358;  Rer.  ,ScL  l/Vn/.sJ.  5.  srr.,  8  (1907),  l\lo.  16,  pp.  50Jf~506) .—The 
statistics  given  show  that  there  are  approximately  1,333,000  work  oxen  in 
France.  A  study  of  the  efficiency  of  these  animals  as  compared  with  work 
horses  indicates  that  the  average  ox  performs  from  two-thirds  to  three-fourths 
as  much  labor  as  the  average  horse,  the  exact  figures  obtained  by  Kingelmann 
in  such  studies  varying  from  62.5  to  71.7  per  cent.  The  cost  of  maintenance  of 
a  work  ox  is  estimated  to  vary  from  18  to  20  cts.  per  day  where  they  must  be 
stall  fed,  and  only  a  few  cents  where  pasturage  is  abundant.  The  ox  is  much 
less  efficient  as  a  roadster  than  the  horse.  The  cow  is  much  more  efficient  for 
this  respect  than  the  ox,  and  it  is  estimated  that  1,."»00,000  cows  are  so  used  in 
Finance. 

Portable  hog  houses,  J.  (J.  Fuller  and  C.  A.  Ocock  {Wisconsin  8t(i.  Bui. 
153,  pp.  .18,  fii/i<.  ,li). — The  author  describes  in  detail  the  construction  of  A- 
shaped  and  shed-shaped  portable  hog  houses  and  also  discusses  the  construc- 
tion of  large  hog  houses  on  the  basis  of  the  station  eciuipment.  In  the  general 
discussion  of  the  subject,  the  advantages  of  portable  houses  are  i>ointetl  out. 

Control  in  the  hog  house,  E.  V.  Johansson  {Nord.  Mcjcri  Tidn.,  22  {1907), 
No.  3'/,  pp.  399-.'i01). — A  plan  of  control  and  bookkeeping  for  swine  raising 
similar  to  that  worked  out  for  dairy  tests. 

'  The  distribution  of  stallions  in  Wisconsin,  A.  S.  Alexander  {Wisconsin 
Sla.  Bui.  155,  pp.  172,  figs.  I'l). — The  operation  of  the  Wisconsin  stallion  law, 
amendments  which  have  been  enacted  since  the  law  was  passed,  ami  special 
features  of  State  legislation  on  this  subject  are  discussed  and  a  summary  of 
data  (m  stallion  service  legislation  in  other  States  presentetl.  Detailed  lists  are 
given  of  the  number  and  breed  of  stallions  in  different  counties  in  Wisconsin 
and  a  directory  of  stallions  licensed  in  I'JOO.  The  total  number  of  licenses 
granted  to  pure-bred  stallions  and  jacks  in  1906  was  1,067  and  to  grade  stal- 
lions and  jacks  1,561,  and  in  1907  pure  breds  219  and  grades  413. 

Mule  raising  in  Poitou,  Hailer  {Mitt.  Deut.  Landw.  GcselL,  22  {1907),  No. 
16,  Sup.  10,  pp.  53-65,  figs.  7). — Statistical  and  other  data  are  given  in  this  gen- 
ei'al  discussion  of  the  Poitcni  nmle  industry. 

Poultry  experiments.  Care  and  management  of  the  flock,  .1.  H.  Shepi'erd 
and  O.  W.  Dynes   {North  Dakota  Sta.  Bui.  78,  pp.  ^35-47.'/,  figs.   13). — Bree<ls 
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of  poultry,  feeding,  care,  and  management  of  poultry,  insect  enemies,  poultry 
houses,  and  related  questions  are  discussed  especially  from  the  standpoint  of 
local  needs  and  a  prelimiuai-y  report  is  made  of  poultry  work  carried  on  at  the 
station. 

As  regards  the  relative  merits  of  inside  aud  outside  or  ground  nests  for 
sitting  hens,  little  difference  was  observed  in  a  2-year  trial,  50  per  cent  of  the 
eggs  in  the  inside  nests  and  40  per  cent  of  those  in  ground  nests  hatching  on  an 
average. 

When  warm  aud  cold  houses  were  compared,  the  avei'age  monthly  egg  pro- 
duction in  3  months  in  a  large  warmly-built  poultry  house  was  G.5  eggs  and  in 
a  single  board  wall  colony  house  7.6  eggs  per  hen.  In  a  second  test  under  the 
same  conditions  the  average  egg  yield  was  G.4  and  10.5  eggs,  respectively.  In 
this  test  "  the  general  health  of  the  fowls  in  the  cold  pen  was  noticeably  better 
than  that  of  the  fowls  in  the  warmer  pen." 

When  the  comparative  effects  of  inbreeding  were  studied,  1.3. out  of  26  eggs 
laid  by  3  inbred  grade  pullets  were  hatched  and  10  out  of  24  eggs  laid  by  4 
inbred  Barred  Plymouth  Rock  pullets.  In  each  case  there  were  3  deformed 
chicks.  Twenty-one  out  of  26  eggs  aud  22  out  of  27  eggs  laid  respectively  by 
2  and  3-year  old  hens  and  2  grade  pullets  (not  inbred  in  either  case)  hatched 
and  none  of  the  chickens  were  deformed.  For  4  months  another  record  was 
kept  of  the  egg  yield,  and  it  was  found  that  with  4  inbred  yearling  hens  it  was 
42.5  eggs  per  hen  as  compared  with  an  average  egg  yield  of  60  per  hen  in  the 
case  of  3  hens  2  and  3  years  old  not  inbred.  '•  One  striking  feature  in  connec- 
tion with  these  experiments  was  the  impaired  laying  ability  of  the  inbred  pul- 
lets, evidently  due  to  a  lack  of  constitutional  vigor.  AVith  2  exceptions  they 
were  very  erratic  in  their  performances.  They  would  lay  heavily  at  times  and 
then  cease  almost  altogether." 

With  the  object  of  demonstrating  the  value  of  pure-bred  males  for  improving 
flocks,  tests  have  been  carried  on  for  3  years  with  satisfactory  results  with 
Barred  I'lymouth  Rock  cockerels  and  low  grade  or  scrub  hens. 

Some  poultry  problems,  J.  E.  Rice  {Pcnn.  Dcpt.  Ayr.  Bui.  15J,  pp.  11.^-121, 
pis.  l.'f). — In  a  paper  presented  at  the  meeting  of  the  Farmers'  Annual  Normal 
Institute,  1906,  the  author  discusses  problems  connected  with  poultry  raising, 
drawing  his  illustrative  material  largely  from  work  carried  on  at  the  New 
York  Cornell  Plxperiment  Station. 

From  data  summarized  regarding  egg  production  at  different  times  of  the 
year  he  concludes  "  that  egg  ]troduction  is  governed  by  climatic  conditions 
which  have  to  do  not  only  with  temperature  but  with  the  length  of  day  and 
with  the  amount  of  sunshine,"  the  lowest  egg  production  in  the  test  quoted 
being  noted  from  October  to  January  and  the  highest  from  April  to  June, 
inclusive. 

In  a  discussion  of  the  relative  value  of  Barred  Plymouth  Rock  and  White 
Leghorn  poultry  as  table  birds  data  are  reported  regarding  the  live  and  dressed 
weights,  the  percentage  of  organs,  cuts,  etc.,  of  two  birds.  "  The  percentage  of 
the  dressed  fowl  to  the  live  weight  in  the  case  of  the  Rock  was  90.5  ijer  cent, 
while  that  of  the  lieghorn  is  86.8  per  cent.  In  like  manner  the  percentage  of 
the  edible  parts  of  the  Rock  is  75.49  per  cent,  and  that  of  the  Leghorn  66.55 
per  cent.  Again,  the  percentage  of  the  waste  parts  of  the  Rock  is  only  13.42 
per  cent  in  contrast  to  16.45  in  the  Leghorn." 

As  shown  by  studies  of  the  character  of  the  muscular  fibers,  the  lean  meat 
of  the  Plymouth  Rock  had  a  larger  proportion  than  the  Leghorn  of  the  muscular 
fibers  which  make  up  the  juicy  tender  meat  and  a  much  smaller  proportion  of 
the  tough  connective  tissue. 
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Official  report,  edited  by  E.  Brown  {ISlat.  Poultry  Conf.  Reading  Off.  Rpt., 
2  (1907)  in>-  XXX-\-3Sl,  pis.  .'/,  fl(j.  1). — A  report  of  the  proceedings  of  the 
second  national  poultry  conference  held  at  University  College,  Reading,  July  S 
to  11,  1907,  together  with  the  papers  and  discussions  presented  at  the  different 
sections. 

Among  the  papers  on  poultry  farming  and  production,  breeding,  hygiene,  and 
disease,  and  related  topics,  may  be  mentioned  The  Colony  System  of  Poultry 
Keeping,  by  J.  H.  Robinson ;  Mendel's  Law  of  Heredity  and  Its  Application  to 
Poultry  Breeding,  by  C.  C.  Hurst ;  The  P^conomic  Values  of  External  Characters, 
by  L.  A'ander  Snickt ;  The  Production  of  :Milk  Chickens,  by  Mme.  A'an  Schelle ; 
and  Methods  of  Instruction  in  Poultry  Keeping  in  Great  Britain,  by  F.  W. 
Par  ton. 

In  a  paper  entitled  '"  Hybridization  Experiments  with  the  Ceylon  Jungle 
Fowl."  by  J.  L.  Thomas  (pp.  98-115),  experiments  are  reported  in  which  Ceylon 
jungle  fowl  were  crossed  with  common  fowl  with  the  object  of  determining 
whether  these  wild  birds  should  be  counted  as  among  the  ancestors  of  domestic 
poultry.  The  various  crosses  of  pure  breds  and  hybrids  were  fertile,  but,  in 
the  author's  opinion,  additional  investigations  are  needed  before  the  question 
under  consideration  can  be  settled.     The  paper  is  followed  by  a  discussion. 

Ostrich  farming  in  Cuba,  E.  V.  Morgan  {Daily  Consular  and  Trade  Rpts. 
[U.  *S'.],  1907,  Ao.  2992,  p.  15). — A  brief  account  is  given  of  ostrich  raising  on  a 
farm  in  Cuba. 
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Variations  in  the  amount  of  casein  in  cow's  milk,  E.  B.  Hart  (Jour.  Ainer. 
Chcm.  Hoc,  SO  {190S),  Xo.  2,  pp.  2:<l-2s.)). — The  author  attempted  to  learn  the 
significance  of  the  variation  in  the  proportions  of  the  quantity  of  fat  to  that 
of  casein  in  the  milk  of  different  cows.  Data  for  2G  cows  of  5  different  breeds 
are  reported  and  discussed.  In  the  author's  opinion:  "(1)  The  relation  of 
casein  to  fat  in  cow's  milk  is  a  variable  one.  (2)  One  of  the  prime  factors 
controlling  its  relation  is  individuality.  (.'>)  The  relation  of  casein  to  fat 
varies  among  animals  of  different  breeds  and  among  animals  of  the  same  breed. 
(4)  Direct  determination  of  both  fat  and  casein  seems  necessary  in  determining 
the  value  of  the  milk  of  any  single  cow  for  cheese  production." 

The  proportion  of  nitrogenous  substances  in  milk  and  cream,  II.  Hoft 
(Mileliw.  ZentbL,  3  {1907),  Xo.  12,  pp.  ^22-526).— The  data  of  the  investiga- 
tions show  similar  jn-o] tortious  of  casein  and  soluble  proteid  in  milk  and  cream. 

On  the  combining  power  of  casein  with  certain  acids,  J.  H.  Long  {Jour. 
Amer.  Chcm.  ,Soe.,  29  {1907),  Xo.  9,  pp.  i3;i'/-iJ.'/2).— The  author  has  previously 
shown  that  casein  will  combine  with  different  alkalis  to  form  salts,  and  also 
that  the  products  of  casein  hydrolysis  by  peptic  digestion  combine  with  hydro- 
chloric acid  (E.  S.  R.,  18,  p.  910).  In  the  present  article  an  account  is  given 
of  the  behavior  of  casein  toward  acid  in  the  absence  of  pepsin. 

At  ordinary  temperature  1  gm.  of  casein  combined  with  nearly  7  cc.  of  one- 
tenth  normal  hydrochloric,  hydrobromic,  hydriodic,  sulphuric,  and  acetic  acids. 
It  also  combined  with  tartaric,  phosphoric,  oxalic,  and  other  acids,  for  which 
the  numerical  values  could  not  be  found,  but  it  did  not  unite  with  boric  acid. 
With  the  application  of  heat  the  combining  power  Mas  much  greater,  due  per- 
haps in  part  at  least  to  hydrolysis  and  combination  of  the  resulting  products 
with  acid. 

"Adsorption  "  and  the  behavior  of  casein  in  acid  solutions,  T.  B.  Roijkrt- 
soN    {Joitr.  Biol.   Chcm.,  Jf    (1908),  Xo.  1,  pp.  ^J-.'/ '/ ) .— The  conclusion  derived 
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by  Van  Slyke  and  Van  Slyke,  from  their  investigations  on  the  action  of  dilute 
acids  upon  casein  (E.  S.  R.,  10,  p.  173),  that  the  talking  up  of  acid  from  the 
watery  solution  by  casein  is  a  process  of  "  adsorption "  is,  according  to  the 
author,  unwarranted.  In  his  opinion  "  in  the  absence  of  any  specific  criteria 
and  in  the  absence  of  any  exhaustive  exclusion  of  other  and  not  less  probable 
physical  and  chemical  possibilities,  it  may  be  questioned  whether  'adsorption' 
(or  '  nieclianical  affinity')  has  yet  been  proved  to  exist  at  all." 

The  effects  of  various  salts  on  the  coag'ulation  of  milk  by  the  ferments 
of  vegetable  rennets,  C.  Gerber  and  Mile.  S,  Ledeht  (Compt.  Rend.  Acad. 
Sci.  iraris\,  IJ,.-)  {1007),  Ao.v.  1',,  pit.  577-580;  17,  pp.  689-6!)2 ;  20,  pp.  83J- 
833). — The  authors  studied  the  effect  of  sodium  chlorid  on  the  coagulation  of 
raw  and  boiled  milk  by  the  juice  of  the  paper  mulberry  {Broussonetia  papyri- 
fera)  and  that  of  the  fig  {Ficus  carica).  They  found  that  the  salt  in  small 
quantities  accelerates  the  coagulation  of  the  milk,  and  even  causes  this  phe- 
nomenon when  the  quantity  of  rennet  is  too  small  to  act  alone.  In  larger 
quantity  it  retards  the  ct)agulation  of  raw  milk.  It  acts  towards  vegetable 
rennets  as  salts  of  calcium  towards  animal  rennet. 

Gei'bei",  continuing  the  investigation,  found  that  the  effect  of  various  other 
alkali  salts  is  the  same  as  that  of  sodium  chlorid.  Sodium  fluorid  has  an 
accelerating  action  that  is  somewhat  obscured  by  the  delay  in  the  coagulation 
of  the  milk,  due  to  precipitation  of  the  calcium.  A  method  for  studying  the 
accelerating  power  of  neutral  salts  of  sodium  and  potassium  is  outlined. 

The  effects  of  neutral  salts  of  sodium  and  potassium  on  the  coagulation 
of  cow's  milk  by  vegetable  and  animal  rennets,  C.  CiERUEK  {(Unnpt.  Rend. 
Sor.  Biol.  [Paris],  G3  (1007),  Nos.  36,  pp.  6J,0-6-'t.', ;  38,  pp.  7 38-7. 'lO).— The  au- 
thor found  that  these  salts  show  no  exception  to  the  rule  observed  in  previous 
studies  with  other  salts  (see  preceding  abstract),  that  a  small  quantity  acceler- 
ates and  a  large  quantity  retards  the  coagulating  action  of  vegetable  rennet 
upon  cow'^  milk.  In  the  case  of  animal  rennets  these  salts  were  found  to 
retard  coagulation  whatever  the  quantity  added,  the  retarding  action  being 
more  pronounced  as  the  quantity  of  salt  was  increased. 

Recent  investigations  on  the  soluble  ferments  of  milk,  A.  J.  J.  Vandevelde 
(Nounlle.s  RccIk  relics  siir  Ics  Ferments  Holubles  da  Liiit.  Brussels,  1907,  pp. 
85+17/7). — The  investigations  conducted  by  the  author  are  described,  and  tlie 
results  obtained  are  discussed  together  with  those  of  other  investigators.  The 
studies  reported  were  concerned  with  lactoi)roteolase,  lactolipase,  salol  enzym, 
and  lactochymosine. 

According  to  the  author's  conclusions,  cow's  milk  does  not  show  the  prop- 
erties of  lipase,  and  possesses  in  a  very  feeble  degree  the  faculty  of  decom- 
posing salol.  (Ml  the  contrary,  lactoproteolase  and  lactochymosine  have  an 
actual  existence,  either  as  enzym  substance  or  as  enzym  property.  The  enzy- 
matic energy  seems  independent  of  such  conditions  as  the  age  of  the  cow,  the 
quantity  of  milk  produced,  or  the  stage  of  lactation,  except  that  colostrum 
in  the  early  stages  is  very  fee!)ly  proteolytic.  The  energy  seems  dei)endent  only 
upon  special  propei'ties  of  the  blood,  and  varies  from  one  individual  to  another. 

Contribution  to  our  knowledge  of  the  action  of  rennin,  A.  H.  Moseley  and 
H.  G.  Chapman  ( I'roe.  Linn.  Hoe.  N.  S.  Wales,  31  (J90G),  pts.  3,  p.  568;  /,,  pp. 
.'>6.9-.'J7S ) . — It  was  observed  that  when  sodium  or  potassi(nn  hydroxid  was 
added  to  milk  to  neutral iz<'  the  acidity,  clotting  by  rennin  was  prevented  even 
when  the  milk  was  not  completely  neutralized.  From  experiments  made  to 
ascertain  the  cause,  the  authors  conclude  that  the  presence  of  small  quantities 
of  alkali  lead  to  the  destruction  of  the  rennin  through  liberation  of  free 
hydroxyl  ions. 
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Investigations  on  the  formation  of  slime  in  milk,  Y.  Sato  {Centhl.  Bakt. 
[etc.],  2.  Abt.,  19  (1907),  No.  1-3,  pp.  27-40,  fig.  1 ;  ahs.  in  Chem.  Zenthl.,  1907, 
II,  No.  11,  p.  935). — According  to  the  author's  investigations,  the  production  of 
slime  in  milk  by  the  organism  Diplococcus  viscosus,  the  characteristics  of  which 
he  describes,  is  due  neither  to  transformation  of  sugar  or  proteid,  nor  to  swell- 
ing of  the  cell  membranes  of  the  bacteria,  but  to  the  enormous  increase  of  the 
slime  organisms  in  favorable  nutrient  media.  Where  other  observers  have 
found  gas  produced  and  transformation  of  sugar  in  solutions  containing  sugar, 
the  slime  is  due  to  some  other  agency  than  the  one  studied  in  these  investi- 
gations. 

On  the  reductases  of  cow's  milk,  E.  Seligmann  (Z^se/ir.  IIijg.  u.  InfekUons- 
krank.,  58  {1907),  No.  1,  pp.  1-13). — The  author  repeated  his  former  experi- 
ments in  such  manner  as  to  test  the  conclusions  of  other  investigators  which 
tended  to  discredit  his  opinion  that  the  so-called  reductases  of  milk  are  bacte- 
rial products.  The  results  obtained  in  these  later  investigations  confirm  his 
view. 

A  study  of  sour  milks,  H.  G.  Piffard  {Reprint  from  N.  Y.  Med.  Jour.,  87 
{1908),  No.  1,  pp.  6,  pis.  2,  fig.  1). — The  author  discusses  the  dietetic  and 
medicinal  values  of  sour  milk,  exidaining  the  latter  as  due  to  destruction  of 
putrefactive  organisms  in  the  intestine  by  lactic-acid  bacteria.  Several  types 
of  sour  milk,  as  kephir.  matzoon,  and  yoghourt,  buttermilk,  etc.,  are  considered, 
and  the  i-esults  of  examinations  of  the  organisms  contained  in  them  are 
i-eported. 

Experiments  with  the  milk  of  newly-calved  cows,  D.  A.  (Jilchkist  {Jour. 
Bd.  Agr.  [London],  U,  {1907),  No.  9,  pp.  520-524,  dgm.  i).— The  main  object  of 
these  experiments  was  to  ascertain  the  period  after  calving  at  which  the  milk 
of  newly-calved  cows  may  be  sold  as  normal  milk.  The  data  reported  show 
variations  in  the  jiercentages  of  albumen,  casein,  and  milk  sugar  in  the  milk 
for  the  first  7  days  after  calving,  but  in  the  author's  opinion,  "  it  may  fairly  be 
assumed,  as  a  result  of  these  and  other  investigations,  that  the  milk  of  newly- 
calved  cows  may  be  used  for  all  ordinary  purposes  at  the  end  of  3  complete 
days  from  calving,  provided  the  milk  is  then  free  from  blood  and  is  api)arently 
normal." 

Influence  of  stimulating  substances  on  milk  secretion,  G.  Fingebling 
{Landw.  Vers.  Stat.,  67  {1907),  No.  3-4,  pp.  253-271).— In  these  investigations, 
which  are  in  continuation  of  those  previously  reported  (E.  S.  R.,  15,  p.  605;  IG, 
p.  696),  the  author  studied  with  goats  the  effects  of  oil  of  fennel  seed,  common 
salt,  and  arsenic  on  the  milk  secretion.  In  accordance  with  results  obtained 
in  the  earlier  investigations  both  the  former  were  found  to  have  a  favcn-able 
influence,  but  the  addition  of  the  arsenic  to  the  ration  had  practically  no  effect. 
The  author  concluded  that  only  flavoring  materials  with  odor  and  taste  have 
any  influence  on  secretion  by  the  milk  glands. 

The  composition  of  cows'  milk,  R.  B.  Moudy  {Ranchman's  Reminder,  4 
{1907),  Nos.  11,  pp.  89-92;  12,  pp.  98,  99). — The  author  studied  the  milk  from 
42  cows  in  five  dairy  herds,  paying  special  attention  to  the  specific  gravity  of 
the  milk  and  the  quantities  of  butter  fat  and  of  total  solids. 

"Of  the  five  herds  inspected,  the  mixed  milk  of  any  herd  did  not  run  under 
3.5  per  cent  butter  fat  and  S.5  per  cent  solids-not-fat.  The  average  of  all  the 
milks  gives  8.9  per  cent  solids-not-fat  and  13..33  per  cent  total  solids.  As  far 
as  could  be  determined,  the  milk  in  this  vicinity  is  of  the  same  average  compo- 
sition as  in  other  parts  of  the  world.  There  were  no  greater  variations  than  are 
found  elsewhere." 
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Milk.  A.  McGiLL  {Lnh.  Inland  Rev.  Dept.  [Canada]  Bui.  1J,2,  pp.  38).— The 
results  of  inspection  of  milk  for  the  year  1907  are  reported.  Of  .343  samples 
examined,  282,  or  82  per  cent,  were  found  genuine,  a  larger  proportion  than  at 
any  previous  inspection.  From  a  summary  of  the  data  recorded  in  17  publica- 
tions of  the  inland  revenue  department  issued  during  the  past  20  years,  the 
inspector  is  of  the  opinion  that  a  standard  of  8.5  per  cent  fat  and  12  per  cent 
solids  "  is  a  i-easonable  one  and  can  easily  be  made  by  any  dairyman  who  pays 
proper  attention  to  his  herd." 

The  production  and  handling  of  clean  milk,  K.  Winslow  [New  York,  1907, 
pp.  207,  pis.  JS,  //f/.s,  '/.S). — This  book  is  intended  to  provide  a  practical  working 
guide  for  those  concerned  in  the  production  and  distribution  of  clean,  pure  milk. 
It  gives  details  regarding  feeding,  housing,  and  caring  for  cows,  and  the  hand- 
ling of  milk  and  cream.  The  relation  of  germs  to  the  wholesomeness  of  milk 
is  considei-ed,  and  a  section  of  the  book  devoted  to  milk  inspection  includes  bac- 
teriological and  chemical  tests  according  to  recent  technique.  An  appendix  de- 
scribes and  illustrates  barns,  milk  houses,  utensils,  and  api»aratus,  and  a  scheme 
for  control,  supervision,  and  insjjection  of  city  milk  supi)lies  is  outlined. 

Ideal  dairying,  E.  B.  Voorhees  (1907,  pp.  IJ/). — At  the  thirty-thii'd  annual 
meeting  of  the  New  .Jersey  Sanitary  Association  at  Atlantic  City,  N.  ,7.,  October 
1,  1907,  the  author  presented  a  discussion  of  conditions  to  be  considered  in  the 
production  of  clean  and  healthful  milk.  In  his  opinion  the  question  is  very 
largely  a  commercial  one. 

The  supply  of  milk  for  large  cities,  M.  Beau  (Rev.  Hyg.  et  M(kl.  Infant., 
6  (1907),  \o.  0-6,  pp.  .'),W-6.3.'i). — The  author  discusses  various  facts  regarding 
the  production,  handling,  transportation,  and  distribution  of  the  milk  consumed 
in  large  cities  in  different  parts  of  the  world. 

Turning  cows  out  in  winter,  O.  J.  Iwaschkewitsch,  ti-ans.  by  .T.  Kaufmann 
(Milch  Ztg.,  36  (1907),  No.  49,  pp.  579,  580).— During  a  period  of  10  days  in 
November,  in  which  they  were  turned  out  of  doors  for  3  hours  each  day,  a 
herd  of  80  cows  produced  on  the  average  per  day  1,461  lbs.  of  milk  and  58.8 
lbs.  of  butter,  whereas  during  the  preceding  10  days,  in  which  they  were  kept 
the  entire  day  in  the  stall,  the  same  cows  produced  on  the  average  but  1,349  lbs. 
of  milk  per  day  and  50.G  lbs.  of  butter.  The  general  health  and  appetite  of  the 
cows  was  improved  by  the  i)eriod  out  of  doors  each  day,  and  the  author  advises 
dairymen  to  turn  their  cattle  out  in  winter  time. 

Covered  milk  pails,  E.  XJjiielyi  (MilcJnv.  Zenthl.,  3  (1907),  No.  12,  pp.  526- 
532,  figs.  2). — In  the  average  of  10  tests  the  number  of  bacteria  per  gram  in 
milk  drawn  into  a  covered  pail  was  less  than  one-fifth  of  that  in  the  milk  drawn 
into  an  open  pail.  Practically  no  difference  was  found  in  the  number  of  bac- 
teria in  milk  before  and  after  filtering. 

The  hygienic  character  of  pasteurizing  apparatus  for  the  dairy,  H.  Weig- 
MANN  (MilcJiir.  Zenthl.,  3  (1907),  No.  12.  pp.  J,?8-.7'/8,  dgnis.  o).— The  different 
reasons  for  pasteurizing  milk  are  considered  and  the  values  of  several  kinds  of 
pasteurizing  apparatus  are  compared. 

Third  International  Dairy  Congress  at  The  Hague,  1907  (AmMerdam, 
1907,  pp.  .'i9). — The  conclusions  adopted  at  the  final  general  meeting  of  the 
Third  International  Dairy  Congress  at  The  Hague  in  1907  are  given  in  French, 
Dutch,  (ierman,  and  English. 

Investigations  on  dairy  science  and  dairy  practice  in  the  year  1907, 
I.  semester,  R.  W.  Raudnitz  (Separate  from  Monatsschr.  Kinderhcilk.,  6 
(1907).  No.  6,  PI).  .'/.?). — An  extensive  list  of  references  t(t  the  literature  of  the 
subject  is  given,  and  the  important  results  of  the  investigations  are  briefiy 
reviewed. 
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Beport  of  the  dairy  bureau,  P.  M.  Harwood  (Agr.  of  Alass.,  54  (1906),  pp. 
281-30-'/ ) . — The  work  of  the  State  dairy  bureau  during  the  year  is  summarized. 
•  A  suburban  dairy  farm,  J.  M.  B.  Connor  (Jour.  Dept.  Agr.  Victoria,  5  (1907), 
No.  11,  pp.  660-G6'i.  figs.  S). — ^A  description  of  the  manner  in  which  2  acres  of 
ground  was  so  managed  as  to  support  3  cows  and  a  number  of  chickens,  and  the 
receipts  from  whicli  were  nearly  $500  over  tlie  expenditures. 

Farm  butter  making  (Bd.  Agr.  and  Fisli cries  [London],  Leaflet  192,  pp.  8). — 
A  poinilar  sunnuary  of  information,  in  which  "  it  is  proposed  to  consider  how 
and  when  bntter  should  be  made  on  tlie  farm." 

Pure  or  falsified  butter,  P.  Yieth  (Chem.  Ztg.,  31  (1907),  Xos.  98,  pp.  1215- 
1217;  99,  pp.  1230,  1231). — The  difficulties  in  judging  of  the  purity  or  falsifica- 
tion of  butter  from  a  comparison  of  analytical  data  with  certain  constants  are 
pointed  out.  Numerous  examples  are  cited,  showing  that  pure  butter  not  infre- 
quently gives  a  Reichert-Meissl  number  below  25,  the  commonly  accepted  min- 
imum limit.  The  need  of  more  knowledge  regarding  the  factors  affecting  the 
various   constants   of  butter   is   emphasized. 

Camembert  cheese,  P.  Buttenberg  and  F.  Guth  (Ztschr.  Untersuch.  Nahr. 
u.  Genussmtl.,  L',  (1907),  No.  11,  pp.  677-682).— Analytical  data  regarding  32 
varieties  of  Camembert  cheese  are  given,  with  observations  regarding  the  classi- 
fication of  cheese  according  to  fat  content,  the  contx'ol  of  the  latter  in  commerce, 
and  the  characteristics  of  the  milk  from  which  the  cheese  is  made. 

Kephir  and  its  preparation,  I.  V.  S.  Stanislaus  (Amer.  Jour.  Pharm..  80 
(1908),  No.  1,  pp.  20-25). — Three  methods  of  making  kephir  are  described,  and 
the  composition  of  the  product  is  given  in  comparison  with  that  of  the  milk  from 
which  it  is  made. 

The  book  of  fruit  bottling,  Edith  Bradley  and  May  Crooke  (London  and 
Ncio  York,  1907,  pp.  XVI-\-99,  pis.  10,  figs.  10). — A  popular  description  of  ap- 
paratus and  methods  for  bottling  soft  fruits,  stoue  fruits,  and  vegetables,  for 
making  jam,  jelly,  and'  marmalade,  and  of  other  methods  of  preserving  fruits. 
Wine  and  cider  making  are  also  discussed.  It  is  intended  to  meet  the  needs  of 
those  who  desire  information  on  the  pursuit  of  these  industries  in  a  small  way 
rather  than  on  a  commercial  scale. 
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Immunochemistry,  S.  Arrhenius,  trans,  by  A.  Finkelstein  (Inimunochemie. 
Leipsic,  1907,  pp.  VI+20Jf,  figs.  J/). — This  volume  contains  a  series  of  six 
lectures  delivered  at  the  University  of  California  in  support  of  the  chemical 
theory  of  innnunlty.  The  interrelation  of  toxins  and  antitoxins  is  believed  to 
be  a  foi'in  of  chemical  neutralization.  The  subject-matter  includes  a  general 
discussion  of  innnunity,  the  rate  of  reaction  of  antitoxins  to  toxins,  multiple 
proportions,  neutralization  of  hemolytic  properties  and  bacterial  lysins,  neutral- 
ization of  ricin,  saponin,  snake  poison,  etc.,  hemolysins  and  precipitins. 

Strangeways'  veterinary  anatomy,  edited  by  I.  Vaughan  (Chicago,  1907, 
S.  ed.,  pp.  XXVIII+601,  pis.  6,  figs.  218). — This  comparative  anatomy  of  the 
domestic  mammals  and  birds  has  been  revised  and  brought  up  to  date  by  the 
editor. 

Meat  inspection,  V.  A.  Moore  (Proc.  Ann.  Conf.  Sanit.  Off.  N.  Y.,  6  (1906), 
pp.  31~.'i-'i). — Copies  are  presented  of  the  recent  Federal  meat  inspection  orders. 
In  general  the  purpose  of  meat  inspection  is  to  guarantee  to  the  consumer  the 
wholesomeness  of  the  meat  which  he  buys.  In  order  to  obtain  wht)lesonie  meat 
the  animal  must  be  free  from  disease,  nuist  be  in  the  proper  physiological  con- 
dition, and  the  meat  must  be  properly  jjrejiared  and  preserved. 
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The  operation  of  the  meat  inspection  law,  Bartmann  et  al.  {Landw.  JaJirh., 
S6  {1907),  Era(l.nzKn(i.'<h.  /,  /</;.  3Jf9-372). — It  appears  that  the  German  meat  ui- 
spectiou  law  servos  admirably  well  to  furnish  consumers  with  wholesome  meat. 
It  increases  the  cost  of  meat  too  much,  however,  and  for  that  reason  it  is  pro- 
posed that  the  state  assume  the  whole  expense  of  ante-mortem  and  post- 
mortem inspections. 

The  theory  of  disinfection,  T.  Madsen  and  M.  Nyman  (Ztschr.  Jfijff.  u. 
Infcktioiishniitk.,  .77  {1901),  No.  3,  pih  3.SS-/, 61/,). —Attention  is  called  to  the 
desirability  of  noting  carefully  the  time  and  temperature  factors  in  disinfection 
experiments.  It  is  reconnnended  that  in  establishing  ii  standard  of  disinfecting 
power  we  should  adopt  that  of  corrosive  sublimate  upon  the  anthrax  bacillus. 

Annual  report  for  1906  of  the  principal  of  the  Royal  Veterinary  College, 
J.  McFadyean  (Joki:  Roy.  Agr.  8oc.  England,  61  {1906),  pp.  230-2U) .—The 
author  discusses  the  j)revalence  of  anthrax,  glanders,  hog  cholera,  fowl  cholera, 
psorospermosis,  and  Johne's  disease.  The  last-named  disease  affects  the  intes- 
tines, is  carried  in  the  feces,  and  is  invariably  fatal. 

Notes  from  practice,  B.  A.  Hjelde  et  al.  {Xorsk  Vet.  Tidsskr.,  19  {1901), 
No.  9,  pp.  195-201). — A  test  was  made  of  serum  vacciuation  in  an  outbreak  of 
swine  erysipelas  in  which  39  out  of  40  hogs  were  completely  protected  against 
the  disease,  while  one  succumbed.  Notes  are  also  given  on  pulmonary  em- 
physema, Ascaris  megalocephala,  and  tuberculosis. 

Veterinary  notes,  L.  E.  W.  Bevan  and  E.  M.  Jarvis  {Rhodesiaii  Agr.  Jour., 
Jf  {1901),  No.  5,  pp.  ^82-502,  pis.  4). — Much  attention  has  been  given  to  the  im- 
provement of  pastures  for  sheep,  particularly  for  the  control  of  parasitic  dis- 
eases. Complaint  is  made  that  sheep  sheds  are  commonly  kept  in  an  unsani- 
tary condition. 

In  preventing  infestation  with  gid  worm  it  is  recommended  that  sheep  be 
quarantined  before  being  admitted  to  the  flock.  Infested  pastures  may  be  im- 
proved by  drainage  of  wet  areas,  the  use  of  isolation  camps  for  badly  affected 
sheep,  and  by  vermifuge  treatment  of  sheep  dogs.  Directions'  are  given  for  ad- 
ministering vermifuges  to  sheep. 

The  so-called  three-day  sickness  of  cattle  may  be  transmitted  to  sheep  by 
inoculation.  A  temperature  reaction  niay  be  produced  by  inoculation  with 
virulent  l)l()od  or  nerve  tissue. 

Infectious  diseases  and  animal  plagues  in  German  Southwest  Africa,  H. 
Jacobsen  {Vichseuchcn  und  Hcrdenkrankheitcn  in  Deutsch-HUdu-cst-Afrika  and 
Hire  Bckampfung.  Berlin,  1901,  pp.  lO'i). — A  summary  is  presented  of  the  essen- 
tial points  in  the  symptoms,  pathology,  and  treatment  of  anthrax,  blackleg, 
rinderpest,  horse  disease,  morbus  maculosus,  pneumonia,  dog  distemper,  fowl 
cholera,  strangles,  pleuro-pueumonia,  malignant  catarrhal  fever,  rabies,  glanders, 
epizootic  lymphangitis,  contagious  vaginitis,  Texas  fever.  East  coast  fever, 
equine  malaria,  scabies,  infestation  with  bots  and  liver  flukes,  snake  bites,  and 
poisoning  with  saltpeter,  creo^in,  and  Cotyledon  ventricosa. 

Enteritis,  Cadeac  {Jour.  Med.  Vet.  et  Zooteeh.,  58  {1901),  Sept.,  pp.  513-^ 
523). — Enteritis  is  either  a  partial  or  general  inflammation  of  the  intestinal 
mucous  membrane.  If  due  to  bacteria  the  disease  is  generalized,  but  is  local- 
ized if  due  to  parasites  or  foreign  bodies.  Descriptive  notes  are  given  on  the 
forms  of  enteritis  caused  by  staphylococci,  streptococci,  coli  bacillus,  and 
bipolar  bacilli.  The  toxins  produced  by  some  of  these  micro-organisms,  par- 
ticularly bip')l:ii'  bacilH,  may  cause  serious  effects  in  horses  and  calv«>s. 

Permeability  of  the  walls  of  the  alimentary  tract  for  nonpathogenic  bac- 
teria in  normal  and  thirsting  animals,  IIoli,e  {Centhl.  fiakt.  \ete.\,  1.  AM., 
Orig.,  Ji'i  {1901),  No.  J/,  pp.  325-332).— In  feeding  the  potato  bacillus  to  normal 
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aud  thirsting  guinea  pigs  and  rabbits,  tlie  walls  of  the  stomach  and  intestines 
were  found  to  be  permeable  to  bacteria.  After  feeding,  the  latter  were  found 
in  various  oi-gans  within  a  very  short  time  and  persisted  for  long  periods.  In 
guinea  pigs  the  bacteria  pass  through  tlie  walls  of  the  stomach  and  intestines 
about  equally  fast,  while  in  rabbits  the  stomach  seems  to  be  more  readily 
permeable  than  the  intestines.  Bacteria  pass  through  the  walls  of  the  ali- 
mentary tract  more  readily  in  rabbits  which  are  allowed  to  thirst  than  in 
tho.se  which  receive  green  food  and  plenty  of  water. 

Ked  lymph  glands,  Baum  (Deut.  Tierdrztl.  Wchnschr.,  1.5  (1907),  No.  3Jf, 
pp.  JflJ-'iSO,  fig.  1). — In  most  of  our  domesticated  animals  red  lymph  glands 
are  occasionally  found.  This  condition  occurs  most  frequently  in  cattle  and 
sheep,  rarely  in  dogs,  and  perhaps  never  in  the  horse.  They  may  occur  in  all 
parrs  of  the  body,  but  particularly  in  the  pleural  and  peritoneal  cavities  and 
near  the  true  lymph  glands.  The  size  varies  from  a  millet  seed  to  a  walnut. 
These  structures  may  be  distinguished  from  true  lynqth  glands  by  their  pos- 
session of  a  large  lymph  sinus  and  by  the  accumulation  of  red  blood  corpuscles 
in  them. 

Disintegration  of  rabies  virus  in  vitro  by  radium,  G.  Tizzoni  and  A.  Bon- 
(iiovAXNi  (CcntbJ.  Bakt.  [etc.^,  1.  AM..  Orig..  .',.',  {1901),  No.  .',,  pp.  353-360).— 
Radium  emanations  and  rays  working  separately  have  no  effect  on  rabies  virus, 
l)ut  operating  simultaneously  they  produce  an  effec-t.  Aluminum  allows  more 
rays  to  pass  through  than  any  other  metal  used  in  the  construction  of  the  tubes. 

Staining  Negri  corpuscles,  O.  Lentz  (Centhl.  Bakt.  [etc.],  1.  Abt.,  Orig., 
.'i'/  {1907),  yo.  'i,  pp.  J7J-J7,S,  pis.  2). — Teased  pi-eparations  of  the  hippocampus 
are  run  through  grades  of  alcohol  aud  stained  according  to  the  method  of  Bohne 
in  eosin  and  Loeffler's  methylene  blue. 

Transmission  of  trypanosome  infection  in  intermediate  hosts,  E.  Brumpt 
{Compt.  Rend.  Noc.  Biol.  [Parisi,  63  (1907),  No.  26,  pp.  176-178) .—\  study  of 
trypanosome  infection  in  leeches  showed  that  certain  species,  particularly 
HclohdvUii  (ilgira,  transmit  Triipano-soina  inopituitinn  to  their  offspring  through 
the  reproductive  cells.  The  trypanosomes  invade  the  egg  in  an  ameboid  form, 
and  may  be  transmitted  to  frogs  by  parasitism  with  leeches.  On  the  other 
hand  the  trypanosomes  may  pass  from  mother  to  offspring  indefinitely  without 
the  intervention  of  a  vertebrate  host. 

A  comparative  study  of  tubercle  bacilli  of  different  origin,  A.  Weber 
{Tultcrkulosc  Art).  K.  Gsndhtsamt.,  1907,  Nd.  6.  pp.  l-l'i). — The  extensive 
study  and  experiments  which  have  been  carried  out  at  the  German  Imi»erial 
Health  Office  on  tubercle  bacilli  obtained  from  different  souix-es  are  briefly 
sununarizetl  in  the  present  article. 

It  api)ears  that  distinction  should  be  made  between  the  avian  and  mammalian 
forms  of  tubercle  bacilli  and  that  among  the  mammalian  tubercle  bacilli,  two 
types,  the  human  and  bovine,  can  be  set  up  as  tolerably  distinct.  No  trans- 
formation of  the  avian  into  the  mammalian  form  has  been  observed  in  experi- 
ments carried  on  continuously  for  two  years.  Similarly  no  evidence  was  secured 
for  the  transformation  of  the  human  type  into  the  bovine  type  of  tubercle 
bacilli.  As  a  rule  the  l)ovine  tyiie  of  tubercle  bacilli  in  man  produces  lesions 
which  are  largely  restricted  to  the  point  of  entrance  and  the  corresponding 
lymphatic  glands.  In  some  cases,  however,  a  generalized  and  fatal  form  of 
tuberculosis  is  thus  brought  about. 

Feeding  avian  tubercle  bacilli  to  hogs  and  colts,  C.  Titze  (Tul)erkulo.<ie 
Arb.  K.  Gsndhtmmt.,  1907,  No.  6,  pp.  215-219). — Large  quantities  of  tubercle 
bacilli  obtained  from  fowls  were  fed  to  4  hog.s,  but  in  no  case  was  a  progressive 
infection  jjrodu'ced.     The  only  result  was  the  appearance  of  slight  changes  in 
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the  mesenteric  and  portal  lymiiliatic  glands.  When  excessively  large  qnantities 
of  the  tubercle  bacilli  are  fed  these  organisms  multiply  to  a  considerable  extent 
at  the  point  of  inoculation  and  even  in  the  internal  organs.  In  such  cases  it 
iuay  be  possible  to  produce  a  serious  toxic  effect  without  the  development  of 
the  usual  progressive  form  of  tuberculosis. 

Avian  tubercle  bacilli  were  also  fed  to  a  colt  (j  months  old.  No  tuberculous 
infection  took  place.  The  animal  was  killed  about  six  months  after  inoculation 
and  at  that  time  no  pathological  changes  were  observed  except  slight  phlegmon 
and  suppuration  iu  the  right  thigh.  The  author  was  unable  to  find  any  acid- 
fast  bacilli  in  the  liver  and  material  taken  from  the  mesenteric  glands  was 
not  infectious  for  fowls. 

Tubercle  bacilli  of  different  orig-in  with  special  reference  to  tuberculosis 
of  the  alimentary  and  mesenteric  g'lands,  A.  Weber  and  M.  Taute  {Tuhcrku- 
lufiC  Alb.  K.  G'iinlhtfitniit.,  IHOI,  Xv.  G,  pi).  13-76). — In  the  opinion  of  the  au- 
thors, conclusive  evidence  has  been  obtained  that  tubercle  bacilli  of  the  bovine 
type  may  bring  about  progressive  and  fatal  tuberculous  infection  iu  man  par- 
ticularly during  childhood.  In  many  cases  of  tuberculosis  in  man  it  is.  quite 
impossible  to  determine  whether  the  tubercle  bacilli  are  of  human  or  bovine 
origin  except  by  making  pure  cultures  and  inoculation  experiments  with  labo- 
ratory animals. 

The  infection  of  human  beings  with  tubercle  bacilli  of  bovine  origin  takes 
place  largely  in  childhood  and  as  a  rule  is  an  alimentary  infection  appearing 
under  the  form  of  primary  tuberculosis  of  the  intestinal  and  mesenteric  lym- 
phatic glands  and  also  of  the  cervical  glands.  In  this  group  of  tuberculous 
infections  in  man,  tubercle  bacilli  of  bovine  origin  play  a  very  important  role 
and  gain  entrance  to  the  body  largely  through  the  food,  particularly  cow's  milk. 

Inoculation  experiments  with  tubercle  bacilli  of  the  human  type,  A.  Webeb 
(Tuhcrkulosv  Arh.  K.  Gsndhtsamt.,  1907,  Ao.  6,  pp.  77-87).— Tubercle  bacilli 
obtained  from  cases  of  tuberculosis  in  man  were  passed  through  goats  5  times 
extending  over  a  period  of  284  days,  and  iu  another  case  8  times  during  a 
period  of  51(5  days,  through  hogs  during  a  period  of  300  days  and  through 
cattle  4  times  during  a  period  of  GS.j  days.  During'  these  experiments  no 
change  iu  the  virulence  of  the  tubercle  bacilli  of  any  of  the  cultures  was  ob- 
served and  the  peculiar  growth  and  characteristics  of  the  human  tubercle  bacilli 
persisted  without  alteration. 

Studies  of  surgical  cases  of  tuberculosis,  F.  Oeiilecker  (Tubcrkulosc  Arb. 
K.  Gsiidhtsdint..  1907,  Ao.  6',  pp.  S8-21Jf,  pi.  1,  fiys.  .}). — Iu  a  preliminary  com- 
parison of  cultures  of  tubercle  bacilli  obtained  from  man  and  cattle  it  was 
found  that  these  two  types  remain  completely  distinct  when  cultivated  upon 
bouillon.  In  all  cjises  it  was  possible  to  distinguish  between  the  two  tyiK^s 
merely  l)y  the  habit  of  growth  aud  without  the  use  of  a  microscope,  or  resort 
to  inoculation  experiments  with  animals. 

The  author  carried  on  a  long  series  of  experiments  in  the  inoculation  of  rab- 
bits with  cultures  of  human  tubercle  bacilli  obtained  from  surgical  cases.  It 
was  found  that  these  bacilli  when  inoculated^in  doses  of  moderate  size  are  not 
capable  of  producing  visible  alterations  of  the  lymphatic  glands  in  the  region 
of  the  point  of  inoculation.  The  rabbit,  however,  is  not  considered  as  satis- 
factory an  exi>erimental  animal  as  ai*e  cattle  for  furnishing  a  .'<hari>  distinction 
in  the  pathology  of  the  human  and  bovine  tubercle  bacilli. 

From  50  surgical  cases  of  tuberculosis,  the  author  isolated  human  tubercle 
bacilli  in  415  and  the  bovine  type  in  5  cases.  Among  these  50  cases  14  were 
tuberculosis  of  the  cervical  glands  and  in  4  of  these  cases  the  tubercle  bacilli 
were  of  bovine  type.    During  the  author's  long  continued  experiments  no  sup- 
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port  was  obtained  for  the  belief  that  bovine  tubercle  bacilli  were  more  virulent 
than  the  human  type  for  human  beings. 

The  detection  of  bone  tuberculosis  in  food  animals,  Haffxer  (Ztschr. 
Flcisch  II.  Milchhiif/..  JS  {1901).  Xo.  1.  pp.  T-U). — In  tuberculosis  of  the  leg 
bones  of  pigs' the  corresponding  lymi)hatic  glands  are  often  intact,  but  if- tuber- 
culous alterations  are  found  in  the  vertebne  there  should  be  strong  susi)icion 
that  some  of  the  other  bones  are  also  affected.  In  both  pigs  and  cattle,  tuber- 
culous bones  commonly  show  no  external  changes. 

The  author  believes  that  inspection  should  be  more  severe  with  reference  to 
the  detection  of  bone  tuberculosis,  but  that  affected  parts  may  be  removed  with 
little  loss  of  meat. 

Heredity,  portals  of  entry  of  infection,  and  immunity  in  tuberculosis, 
M.  P.  Kavenel  (Proc.  Ann.  Coiif.  Sunit.  Off.  X.  Y.,  6  {1906),  pp.  ISl-Lil).— 
Heredity  is  of  little  or  no  importance  in  the  spread  of  tuberculosis.  Infection 
takes  place  in  the  respiratory  organs  in  a  certain  percentage  of  cases,  but  too 
little  attention  has  been  given  to  infection  which  occurs  through  the  alimentary 
tract.  The  author  has  hopes  of  the  ultimate  efficiency  of  vaccination  and  other 
methods  for  the  control  of  tuberculosis. 

Antibodies  in  tuberculosis  and  the  tuberculin  reaction,  J.  Citron  (.Berlin. 
Klin.  Wchnsrhr..  'I'l  {IVOD.  Xo.  36.  pp.  llSo-ll'fl). — It  has  been  demonstrated 
that  specific  agglutinins  may  appear  in  the  serum  and  exudates  in  sponta- 
neous and  exi)erimeutal  tuberculosis.  In  the  author's  opinion  the  reaction  to 
tuberculin  consists  in  the  multiplication  of  sessile  cell  receptors  and  free  anti- 
bodies at  the  focus  of  infection,  after  which  the  latter  disappear.  In  the  last 
stage  of  the  reaction  there  are  numerous  fixed  cell  receptors  and  free  anti- 
bodies in  the  tuberculous  foci  and  in  the  serum. 

In  the  therapeutic  use  of  tuberculin  a  general  reaction  is  unnecessary  and 
even  harmful  while  the  local  reaction,  is  necessary.  In  the  administration  of 
tuberculin  the  purpose  should  be  to  give  doses  which  will  stimulate  the  cells 
to  the  fullest  extent  in  the  formation  of  antibodies  without  passing  the  toxic 
limit  which  results  in  fever. 

The  immunity  of  cattle  vaccinated  by  the  von  Behring'  method,  A.  Eber 
{Berlin.  Ticn'iztl.  Wclinsclir.,  1907.  Xo.  .iT.  pp.  61I-61S). — .Summarizing  his  own 
and  others'  experiments  the  author  concludes  that  von  Behring's  vaccina- 
tion method  does  not  confer  upon  cattle  a  satisfactory  immunity  either  toward 
natural  or  artificial  infection.  *  The  method  may  produce  a  temporary,  slightly 
increased  resistance,  l)ut  in  the  vast  majority  of  cases  vaccinated  cattle  are  not 
protected  against  repeated  exposure  to  tuberculous  animals. 

It  is  useless,  therefore,  to  hope  for  the  satisfactory  control  of  tuberculosis 
by  the  vaccination  method  alone,  particularly  in  badly  infected  localities.  In 
fact  further  experiments  are  necessary  to  determine  how  far  vaccination  may 
be  of  service  in  connection  with  other  methods  in  the  control  of  tuberculosis. 

Veterinary  notes,  E.  Almgren  {Svcnsk  Vet.  Tidskr.,  12  (1901),  Xo.  7,  pp. 
277-296). — A  detailed  description  is  given  of  the  methods  practiced  in  Copen- 
hagen, Berlin,  and  Dresden  in  the  study  of  tuberculosis  of  mammals  and  birds. 
The  results  thus  far  obtained  in  vaccinating  cattle  against  tuberculosis  are 
also  discussed. 

Vaccinating  cattle  against  tuberculosis,  J.  F.  Heymaxs  and  G.  Mullie 
{Ann.  Mcil.  ]'('t..  .',6  {1907).  Xo.  10.  pp.  .;6'.S-J7,S'). — The  literature  relating  to  this 
subject  is  critically  reviewed  and  the  results  obtained  by  the  authors  are  out- 
lined. In  view  of  the  immense  importance  to  animal  industry  and  human 
health  of  suppressing  tuberculosis  it  is  believed  that  a  thorough  and  conscien- 
tious test  should  be  made  of  vaccination  as  a  means  of  control. 
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Diphtheritic  vaginitis  in  cows,  \V.  J.  YorNO  (  \  <t.  A' re,  .iO  (1907),  Xo.  !)!I6, 
pp.  91,  92). — -The  etiology  of  this  disease  is  unlvnown.  It  does  not  affect  heifers 
under  0  months  of  age,  and  is  most  common  in  cows  in  full  lactation.  Death 
usually  results  in  a  few  days.  Affected  animals  should  be  isolated,  and  should 
not  be  allowed  to  graze.  Treatment  may  consist  in  the  administration  of  salines 
and  the  use  of  vaginal  douches  of  i)()tassium  permanganate,  corrosive  sublimate, 
hydrogen  i)eroxid.  etc. 

Mammary  toxemia  or  pseudomilk  fever,  E.  K.  Smythe  (  Vet.  lice,  ,iO  (1907), 
Xo.  1001.  p.  /?'/). — Clinical  notes  are  given  on  (i  cases  of  a  disease  which  resem- 
bled milk  fever  but  which  is  believed  to  be  the  result  of  toxic  poisoning  arising 
from  the  manunary  gland,  and  appeared  to  have  no  connection  with  the  calv- 
ing period.  The  disease  yielded  promptly  to  the  usual  treatment  for  milk 
fever. 

Regulations  for  facilitating  eradication  of  the  Texas  fever  cattle  tick 
in  Lincoln  and  Claiborne  parishes  {Baton  Rouge,  Lit.:  mate  Crop  Pest  Com- 
iiiis.sioii,  1907,  pp.  12). — Attention  is  called  to  the  importance  and  feasibility 
of  eradicating  cattle  ticks.  A  copy  is  given  of  regulations  adopted  by  the  crop 
[lest  commission  of  Louisiana  for  the  protection  of  cattle  in  Lincoln  and  Clai- 
borne counties  against  cattle  ticks. 

The  distribution  of  liquids  in  the  stomachs  of  cattle,  A.  Vryburg  (Rcc. 
Med.  Vet..  ,S'/  (1907),  Xo.  13,  pp.  510-512). — In  text-books  of  physiology  the 
statement  is  c-ommonly  made  that  all  fluids  taken  by  cattle  pass  by  the  rumen 
into  the  other  compartments  of  the  stomach.  The  author  was  led  to  doubt  the 
truth  of  this  statement  on  account  of  the  lack  of  uniformity  in  the  results  ob- 
tained from  the  administration  of  vermifuges.  A  number  of  experiments  were 
carried  on  with  calves  which  received  water  colored  with  fuchsin  and  were 
killed  and  examined  immediately  afterwards.  A  small  quantity  of  the  colored 
water  passed  into  the  digestive  stomachs  but  the  most  of  it  remained  in  the 
rumen.  In  the  rumen  vermifuges  become  greatly  diluted  in  the  large  quantity 
of  food  present  in  this  part  of  the  stomach  and  as  a  result  there  is  little  or  no 
effect  upon  parasitic  worms  in  the  other  stomachs  and  intestines.  The  results 
are  only  a  little  better  when  the  animals  are  previously  fasted. 

Poisoning  of  sheep  by  Galega  officinalis,  Moussu  and  Desaint  (Rec.  Med. 
Vet.,  8Jf  (1907),  Xo.  17,  pp.  562-569). — In  a  flock  of  sheep  54  ewes  died  and  80 
others  were  badly  affected  as  a  result  of  eating  Galega  offlclnalia.  Ecchymoses 
were  found  in  the  walls  of  the  alimentary  tract,  and  a  large  (juantity  of  serum 
collected  in  the  pleural  cavity  in  fatal  cases.  In  feeding  experiments  it  was 
found  that  8  kg.  of  G.  officinalis  was  sufficient  to  kill  a  sheep.  The  plant  seems 
not  to  be  poisonous  for  rabbits. 

Pig  in  health,  and  how  to  avoid  swine  fever,  W.  Gilbey  (London  [1907], 
pp.  -'(6,  pis.  Jf,  figs.  4) -—A  discussion  is  px'eseuted  of  wild  swine  in  England,  in- 
telligei^ce  of  the  pig,  previous  methods  of  pig  raising,  breeds  of  pigs,  modern 
pig  raising,  breeding,  feeding  and  management,  diseases  of  olden  times,  and  hog 
cholera. 

Hog  cholera  was  not  known  among  native  English  ])igs  before  18(52.  The 
losses  sustained  from  the  disease  since  1895  are  shown  in  tabular  form.  Copies 
are  given  of  the  regulations  which  have  been  adopted  for  its  control. 

Technical  guide  to  swine  plague  (Min.  Bl.  K.  Prcuss.  Vern-alt.  Landw., 
Domanen  u.  Forsten,  3  (1907),  Xo.  //,  Ans.  Beila^je,  pp.  7.i-78). — Careful  dis- 
tinction is  made  between  the  septicemic  and  pectoral  forms  of  swine  plague.  The 
disease  is  held  to  be  due  to  infection  with  Bacillus  suisepticus.  The  septicemic 
form  of  swine  plague  is  rare.  Swine  plague  is  chiefly  characterized  by  inflam- 
mation of  the  pectoral  organs,  violent  disturbance  of  the  general  condition  of  the 
animal,  and  the  presence  of  the  specific  micro-organism. 
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A  new  vaccine  for  swine  plague,  C.  N()Bner  {Wiirftcmh.  Wchnbl.  Landw., 
1907,  No.  35,  pp.  621,  622). — The  symptoms  and  pathology  of  swine  plague  are 
bi'iefly  set  forth.  The  author  has  had  excellent  results  from  the  use  of  suptol 
in  preventing  the  spread  of  the  disease.  Attention  is  called  to  the  requirement 
of  notification  in  outbreaks  of  swine  plague. 

Muscle  tuberculosis  in  pigs,  W.  Feuereissen  (Ztschr.  Fleisch  u.  Milchhyy., 
IS  (I'JOl),  No.  1,  pp.  U-lo,  fig.  1). — A  description  is  given  of  three  cases  of 
tuberculosis  of  the  skeletal  musculature  in  pigs,  in  which  all  three  pigs  were 
affected  with  a  generalized  form  of  tuberculosis  but  were  in  good  condition. 
The  tuberculous  lesions  were  caseous  and  apparently  did  not  contain  tubercle 
bacilli.  Musculature  containing  such  lesions  is  not  considered  fit  for  human 
food. 

Tuberculosis  of  hogs,  J.  II.  Mohler  {Nat.  Provisioncr,  37  (1907),  No.  l!i, 
pp.  15,  Ji-'i). — Tuberculosis  is  becoming  more  i)revalent  in  hogs  as  a  result  of 
feeding  them  dairy  by-products  and  allowing  them  to  follow  tuberculous  cattle. 
Apparently  the  time  is  coming  when  packers  will  buy  hogs  only  subject  to 
post-mortem  inspection. 

The  composition  of  the  blood  of  horses  of  different  breeds,  V.  L.  Yakimov 
and  N.  Kol  {Arch.  Vet.  Nauk  [St.  I'ctcrsb.],  37  {1907),  No.  7,  pp.  563-589).— 
The  relative  proportions  of  the  tissue  elements  of  the  blood  vary  somewhat 
according  to  breed,  sex,  age,  season,  and  time  of  day.  In  general  the  number 
of  red  corpuscles  is  greatest  in  the  thoroughbred. 

The  entrance  of  pneumonia  micro-organisms  into  the  body  of  the  horse, 
Walther  (IlcrlUi.  Ticrurzil.  Wcliihsclu:,  1907,  No.  35,  pp.  635,  636). — The  symp- 
toms of  pneumonia  in  horses  are  described  from  numerous  cases  observed  in 
the  practice  of  the  author.  It  is  argued  that  infection  usually  enters  through 
the  nostrils  and  cervical  lymph  glands. 

Typho-malaria,  L.  Teppaz  (Rcr.  lS6n.  Med.  Yvt.,  10  {1907),  No.  113-ll'i.  pp. 
243-251). — Tyi)ho-malaria  occurred  in  the  form  of  an  epizootic  among  army 
horses  and  caused  the  death  of  32  horses  and  2  mules.  Arabian  hoi-ses  seemed 
to  be  especially  susceptible,  while  mules  were  more  resistant  and  asses  entirely 
refractory.  The  disease  appeared  only  in  an  acute  form.  Affected  ^  horses 
were  unable  to  eat  or  drink,  the  eyelids  and  mucous  membranes  of  the  mouth 
became  congested,  and  the  body  temperature  ranged  from  3S.9  to  41°  C.  Only 
3  cases  recovered.  Quinin  did  not  lower  the  temperature  in  any  case  and  all 
treatment  proved   us(>]ess. 

Tracheal  ulceration  in  glanders,  W.  Hunting  {\'ct.  Rcc,  20  {1907),  No.  996, 
pp.  90,  91). — Tracheal  ulceration  occurs  iu  about  20  per  cent  of  the  cases  of 
glanders.  Such  cases  are  especially  likely  to  spread  infection  since  virulent 
bacilli  are  continually  being  set  free  from  the  ulcers.  Ulceration  of  the  trachea 
is  observed  in  a  large  proportion  of  reactors. 

Toxic  eczema,  E.  Mouilleron  {Rcc.  Med.  Vet.,  S',  {1907),  No.  17,  pp.  569- 
575). — A  peculiar  form  of  eczema  developed  amoTig  horses  which  were  fed  on  a 
nitrogenous  by-product  of  starch  factories,  appearing  within  8  to  30  days  after 
the  ration  was  adopted.  Each  horse  received  2  kg.  of  the  nitrogenous  by-prod- 
uct daily.  The  trouble  was  perhaps  partly  due  to  molds  in  the  feed,  but  the 
author  reconunends  a  wider  ration  to  prevent  the  api)earance  of  eczema. 

Pathogeny  of  bone  lesions  in  the  phalanges  of  the  horse,  L.  Vivien  (Rev. 
Gen.  Med.  Yet.,  10  {1907),  No.  113-11-!,,  pp.  225-2^3,  figs.  9).— The  author  pre- 
sents the  results  of  a  macroscopic  and  microscopic  study  of  traumatic  exostosis, 
coronary  osteoarthritis,  and  similar  affections  of  the  i)halanges  in  the  horse. 
Traumatic  and  other  causes  of  these  lesions  are  discussed. 

The  treatment  of  acarid  mange,  (^meiner  {Berlin.  Tierdrstl.  Wehnschr., 
1907,  No.  32,  pp.  599,  600). — The  application  of  ointments  containing  tar,  corro- 
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sive  snhlimate.  and  (iIIkm-  :iiitii)arasitic  substances  is  believed  to  s])road  the  in- 
festation of  mites  to  iiealtliy  parts  of  the  dog's  sliin.  Experiments  were  made 
with  a  hirge  number  of  drugs  to  overcome  this  difficulty,  a  number  of  dogs 
being  kept  under  observation  for  months  after  treiitment.  The  author  thus  feels 
certain  of  the  ethciency  of  his  treatment. 

The  hair  is  cut  from  affected  parts  of  the  skin,  and  a  bath  of  from  J  to 
]  per  cent  of  potassium  sulphid  applied.  Affected  parts  are  then  rubbed  with 
a  mixture  containing  1  part  oleum  carvi,  10  parts  alcohol,  and  150  parts  castor 
oil.  Daily  applications  of  this  ointment  are  made  until  a  cure  is  affected.  The 
bath  in  potassium  sulphid  is  repeated  once  a  week. 

Demodectic  mange  of  the  dog'  and  its  treatment,  Hebrant  and  Antoine 
(Aim.  M('(l.  }'('t.,  .')(!  (imn),  yo.  lO.  pp.  .jo0~.~}65). — The  symptoms  of  the  various 
forms  of  this  disease  are  described.  Treatment  may  be  medicinal,  surgical,  or  a 
mixture  of  both.  In  the  list  of  drugs  which  have  been  applied  mention  is  made 
of  sulphur  and  its  compounds,  sulphate  of  zinc,  iodin,  mercury,  nitrate  of  silver, 
nitric  acid,  phenol,  creolin,  soap,  oils,  turpentine,  etc.  Hypodermic  injections  of 
iodin  failed  to  glAe  entirely  satisfactory  results. 

Treatment  of  follicular  mange,  J.  Nicolas  (Jour.  Med.  Vet.  et  Zootech., 
58  (IdOl).  ticpt.,  pp.  .i.iH-o'il). — The  usual  treatments  applied  for  mange  are 
not  very  effective  against  the  follicular  form  of  the  disease.  The  author  had 
excellent  results,  however,  from  hypodermic  injections  of  iodin  or  a  2  per  cent 
solution  of  phenol.  Decided  improvement  was  shown  in  4  days  and  the  hair 
began  to  grow  on  affected  parts  within  8  days. 

The  rearing  and  management  of  turkeys,  with  special  reference  to  the 
blackhead  disease,  C.  Ciktice  (Jihodr  Island  Std.  Bui.  l.i.i,  pp.  OV/). — A  his- 
torical statement  is  presented  regarding  the  develoi)ment  of  knowledge  con- 
cerning blackhead  or  enterohepatitis  of  turkeys.  The  author  describes  the 
parasites,  the  symptoms  and  the  lesions  produced  by  the  disease,  and  gives 
notes  cm  the  duration  of  the  disease,  the  susceptibility  of  young  turkeys,  trans- 
mission, innnunity,  and  treatment.  Experiments  beginning  with  1900  are 
briefly  summarized. 

The  experimental  work  reported  in  the  bulletin  bears  chiefly  upon  the  problem 
of  the  transmission  of  blackhead.  It  was  assumed  that  the  protozoan  organism 
of  blackhead  was  ,not  present  in  the  egg,  and  that,  therefore,  if  eggs  were 
hatched  by  common  fowls  or  without  contact  with  turkeys  the  disease  would 
not  develop  in  the  young  poults.  The  attempt  to  raise  turkeys  by  means  of 
common  fowls  was  a  complete  failure  in  so  far  as  avoiding  blackhead  was  con- 
cerned. Further  experiments  indicated  clearly  that  the  disease  Could  be 
avoidetl  if  the  last  few  days  of  incubation  was  carried  on  artificially  and  if  the 
young  poults  were  ke])t  on  board  floors  away  from  turkeys  and  common  fowls. 
It  api)ears  that  the  disease  may  be  avoided  by  removing  the  turkey  eggs  from 
under  common  fowls  or  turkeys  o  or  4  days  before  hatching,  wiping  them  with 
a  cloth  moistened  in  i)0  per  cent  alcohol  and  finishing  them  in  an  incubator. 
By  this  means  infection  with  blackhead  was  reduced  from  80  per  cent  to  20  per 
cent.  The  author  suggests  that  the  lack  of  success  commonly  noted  in  attempt- 
ing to  raise  turkeys  in  confinement  may  be  due  to  the  fact  that  they  are  kept 
in  contact  with  common  fowls. 

Further  experiments  in  connection  with  the  blackhead  disease  in  turkeys, 
C.  CuiniCK  {Rhode  IsUtiid  Sta.  liul.  Li',,  pp.  iir,-U}r>).—ln  l!)U.")  arrangements 
were  made  for  cooperative  exi)eriments  between  the  Bureau  of  Animal  Industry 
of  this  Department  and  the  Rhode  Island  Experiment  Station  in  the  further 
study  of  blackhead  in  turkeys.  The  experiments  reported  in  this  bulletin  w'ere 
largely  carried  out  during  lUOU.  In  these  experiments  it  was  shown  that  the 
34157— No.  8—08 7 
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eggs  do  not  carry  the  protozoan  organism  of  the  disease.  Both  young  and 
adult  turkeys  become  infected  with  the  disease  after  being  exposed  to  contami- 
nated surroundings.  The  young  turkeys  finally  die  within  twenty-four  days 
after  exposure.  Ordinary  fields  not  contaminated  by  fowls  of  any  kind  are  not 
infected,  but  poultry  yards  are  excessively  infected. 

Common  fowls  were  found  to  be  hosts  of  the  parasitic  organism  and  may 
spread  the  disease  by  means  of  the  feces.  Turkeys  may  be  successfully  reared 
to  maturity  on  small  areas  if  the  facts  just  mentioned  are  borne  in  mind. 
Success  is  most  likely  to  be  attained  if  a  sandy  or  dry  soil  is  selected.  No 
breed  of  turkeys  is  immune  to  blackhead,  but  the  older  birds  are  more  resistant 
than  young  poults. 

Note  on  a  filaria  of  the  red  grouse,  L.  W.  Sambon  {Jour,  Trop.  Med.  and 
Hyg.  [London^,  10  (1907),  Xo.  IS.  p.  30J,,  fig.  l).—li\  the  blood  of  Lagopns 
scoticus  a  parasitic  worm  was  found  which  is  described  as  a  new  species  under 
the  name  Filaria  i^mithi.  At  present  considerable  interest  attaches  to  a  study 
of  the  diseases  of  game  birds. 

An  epizootic  septicemia  among'  canary  birds,  Freese  (Deut.  Tierarztl. 
Wchnschr.,  15  (1007),  Xo.  36.  pp.  .jOl-oO.'i). — A  dealer  in  canary  birds  lost  136 
birds  in  one  season  from  an  infectious  septicemia.  The  feathers  become  ruffled 
and  the  eyes  are  held  half  shut.  The  course  of  the  disease  is  only  two  or  three 
days.  Intestinal  mucous  membranes  become  swollen  and  diffusely  reddened, 
and  the  liver  is  hyperemic.  The  disease  may  be  transmitted  to  canary  birds, 
sparrows,  and  mice,  but  not  to  chickens,  pigeons,  rabbits,  or  guinea  pigs. 

The  period  of  incubation  is  three  or  four  days.  Apparently  the  disease  is 
caused  by  an  undescribed  species  of  l)acteria.  The  cultural  peculiarities  of  this 
organism  are  described. 

RURAL  ECONOMICS. 

Farm  tenancy,  a  problem  in  American  agriculture,  II.  C.  Price  {Pop.  ^ci. 
Mo..  72  {lOOS),  Xo.  1.  pp.  -'lO-'i-J,  figs.  2).— By  statistics  the  author  shows  that 
the  percentage  of  American  farms  operated  by  owners  is  steadily  decreasing, 
and  that  tenancy  in  the  last  twenty  years  has  ri.sen  from  2.J.5  per  cent  in  1S80 
to  ,3.5..3  per  cent  in  190J.  This  tendency  is  regarded  as  detrimental  to  the  agri- 
cultural welfare  of  the  country,  as  it  affords  an  incentive  to  the  average  tenant 
farmer  to  regard  only  the  present  productiveness  of  the  land  and  to  disregard 
any  methods  of  maintaining  soil  fertility. 

The  remedy  for  this  condition  is  believed  to  be  legislative  rather  than  eco- 
nomic. '■  Legislation  can  do  something  to  make  it  easier  to  own  laud  than  at 
present.  The  removal  of  taxes  on  mortgaged  farms,  the  establishment  of  a 
better  credit  system,  so  that  money  can  be  borrowed  more  readily  and  more 
cheaply  for  the  purchase  of  farm  lands  than  is  the  case  at  the  present  time, 
would  greatly  add  to  the  ability  of  young  farmers  buying  their  own  farms. 

"  Education  that  will  teach  a  more  rational  system  of  agriculture  and  a 
greater  appreciation  of  the  possibilities  of  the  farm  and  farm  life  will  do  much 
to  counteract  the  tendency  of  farm  boys  to  leave  the  farm  lands  that  they  have 
inherited  to  seek  employment  in  the  city." 

The  agricultural  laborer:  His  condition  of  life,  J.  Toner  {Irish  Gard., 
2  {1907),  Xo.  21,  pp.  202,  203). — This  is  a  description  of  the  life  of  farm 
laborers  in  Ireland.  Attention  is  called  to  the  imi>rovement  in  housing  accom- 
modations during  recent  years  and  to  the  need  of  still  further  aid  by  public 
boards  and  the  government  in  order  to  enable  the  farm  laborer  by  proper  in- 
struction and  guidance  in  principles  of  self-help  to  provide  himself  and  family 
with  an  increase  in  quantity  and  quality  of  food   supplies,   better  household 
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facilities,  and  moro  liomolikc  surroundings.  Improvement  along  these  lines, 
it  Is  believed,  would  aid   in  preventing  rural  depopulation  in  Ireland. 

[The  relations  of  farm  labor  in  East  Prussia],  A.  Hoffmeister  and  W. 
Knorr  (lUus.  Lamlw.  Ztg.,  27  (1007),  Nos.  79,  pp.  OSf),  690,  fit/a.  6;  8.2,  />/>.  7///, 
715,  figs.  3). — These  articles  discuss  the  losses  and  transposition  of  the  popula- 
tion of  East  Prussia  from  1885  to  1905,  inclusive. 

From  1885  to  1900  the  decrease  in  agricultural  i)opulation  was  84,21.3,  and 
in  1905,  of  a  total  deci-ease  of  33,119  workers,  22,937  or  69.3  per  cent  belonged 
to  the  agricultural  classes.  The  percentage  of  loss  was  felt  the  most  on  farms 
ranging  from  14  to  28  hectares  in  extent.  Of  the  decrease  in  population  in 
1905,  the  agricultural  parishes  lost  89.2  per  cent  of  the  total. 

Juridical  relations  between  employer  and  farm  servant  {Budapest,  1907, 
pp.  15). — This  is  the  text  of  the  law  passed  in  1907  regulating  the  relations 
between  employers  and  contract  farm  servants  in  Hungary. 

What  can  the  farmer  do  if  his  hired  man  breaks  his  contract?  (Landic. 
Wchn.sclu:  8achscn,  0  (1907),  Xo.  yj,  pp.  .',29-J,Sl ). — As  compared  with  about 
500  cases  of  breach  of  contract  on  the  part  of  farm  laborers  in  Saxony  during 
1902-1904.  it  is  shown  that  more  than  1,200  were  reiiorted  for  the  year  1900. 
This  tendency  is  regarded  as  detrimental  to  agricultural  interests.  The  penalties 
for  such  acts  are  enumerated,  and  a  uniform  law  throughout  Germany  is 
advocated. 

The  present  and  future  of  agricultural  cooperation  in  Piedmont,  Casalini 
(B(jI.  Qiiiiul.  Soc.  Agr.  Ital..  12  (  1907).  Xo.  22.  pp.  99 1 -999 )  .—This  is  an  address 
delivered  at  the  national  agricultural  congress  held  at  Mondovi  in  September, 
1907. 

The  cooperative  associations  number  6.34.  of  which  143  are  mutual  credit 
societies,  and  the  opportunity  for  growth  is  shown  by  a  comparison  of  the 
ratio  of  associations  to  number  of  inhabitants  in  Piedmont  and  Germany.  Ac- 
cording to  the  author.  Piedmont  has  the  greatest  number  of  landal  proprietors 
in  Italy,  197  per  1,000  inhabitants,  and  is,  therefore,  the  most  likely  center  for 
the  future  development  of  the  cooperative  movement  in  Italy.  The  advantages 
of  cooperation  to  the  owners  of  small  and  medium-size  farms  are  pointed  out 
and  the  results  attained  are  believed  to  justify  the  expectation  of  still  greater 
benefits  to  all  agricultural  classes  in  the  future. 

Agricultural  cooperative  societies,  J.  Tribondeau  (Semaine  Agr.  [Paris], 
26  (1907),  Xo.  1381,  pp.  357,  358).— In  this  article  the  opportunities  for  the 
further  development  of  agricultural  cooperative  societies  in  France  are  discussed. 

It  is  pointed  out  that  cooperative  societies  can  not  now  reap  any  benefits 
from  the  fund  of  40,000,000  francs  advanced  by  the  government  to  the  district 
banks  for  the  encouragement  of  agricultural  cooperation  unless  they  are 
affiliated  with  local  mutual  credit  banks,  and  this  is  regarded  as  a  defect  in  the 
law  which  should  be  amended. 

[The  friar-lands  loan  fund]  (Off.  Gaz.,  5  (1907),  Xo.  .',5,  pp.  777,  778).— 
The  text  of  the  law  appropriating  .$100,000  as  a  fund  for  the  promotion  and  ex- 
tension of  agriculture  on  the  so-called  "  friar  lands  "  in  the  Philippine  Islands, 
is  reported. 

Agricultural  cooperative  societies,  C.  Borges,  Jr.  (Bol.  Dir.  Agr.  Bahia, 
9  (1907),  Xo.  -7.  PI).  .'/77-.'/<S0). — In  continuation  of  a  i)revious  article  (E.  S.  R., 
18,  p.  786),  the  author  calls  attention  to  the  necessity  of  organizing  cooperative 
societies  in  Brazil  as  a  means  of  improving  the  welfare  of  the  agricultural 
classes.  , 

Agricultural  credit  [in  Brazil],  J.  I.  Tosta  (BoL  Dir.  Agr.  Bahia,  9  (1907), 
Xo.  -',,  pp.  325-33-'/).— As  a  conclusion  to  a  previous  article  (E.  S.  R.,  19,  p.  288), 
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tlie  author  discusses  the  orgauization  of  Raiffeisen  mutual  credit  societies  and 
points  out  the  advantages  of  this  sjsteni  of  securing  credit  to  farmers  with 
limited  capital. 

Salvador  land  law  (Mo.  Bui.  Iiitcrntif.  Bur.  A)iicr.  Repuh.,  2'j  {1901),  Xo.  .5, 
/?/>.  11.28-1172). — The  text  of  the  law,  iiromulgated  May  1.3,  1907,  relating  to  the 
government  and  control  of  the  agricultural   industry  in  Salvador  is  reported. 

[Agricultural  possibilities  of  California],  B.  F.  liusH  and  J.  A.  Filchee 
(Rpt.  Vol.  State  Afjr.  Sac.  1H06.  ini.  230). — This  report  contains  numerous  arti- 
cles relating  to  the  opportunities  the  State  affords  for  the  establishment  of  rural 
homes  and  the  most  important  branches  of  agriculture,  and  furnishes  detailed 
statistics  by  counties  of  the  agricultural  production  in  1905-6. 

Agriculture  of  the  States  of  Oregon,  Washington,  and  ldah.0  for  the  year 
1906,  Laidlaw  (Diplo.  (ind  Cons.  Rpts.  [London].  Ann.  So:,  1901,  Xo.  3933, 
pp.  9). — Statistics  on  lands  available  for  settlement."  principal  crops  raised, 
and  the  condition  of  dairy  and  stock  farming  in  these  States  are  tabulated  and 
discussed. 

Cotton  movement  and  fluctuation,  1902-1907  (Xcw  York,  1901,  pp.  190, 
pis.  5). — This  publication  contains  detailed  statistics  and  special  articles  relat- 
ing to  cotton  production,  manufacture,  and  prices  in  the  chief  markets  of  the 
world,  but  particularly  with  reference  to  the  cotton  industry  in  the  United 
States.  A  suumiary  of  the  cotton  industry  in  the  Fnited  States  for  thQ  year 
ended  August  .31,  1907,  shows  a  total  production  of  13,5.50,700  bales,  an  export 
trade  of  8,.527,228  bales,  spinners'  takings  in  this  country  5,195,750  bales,  and 
stock  on  hand  270.844  bales. 

Crop  Reporter  (U.  S.  Dcpt.  Ayr.,  Bur.  Statist.  Crop  Reporter,  10  (1908),  No. 
2,  pp.  9-16). — In  addition  to  the  usual  data  on  the  condition  of  crops  in  the 
United  States  and  foreign  countries  and  the  yields,  value,  and  prices  of  agri- 
cultural products,  the  "numbers  and  values  of  farm  animals  on  January  1,  1908, 
a  summary  of  the  trade  in  farm  and  forest  products  for  1906  and  1907,  and  the 
numbers,  values,  imports,  and  exports  of  horses  from  1SS8-1'.X)7  are  rei)orted. 

The  agricultural  census  of  Austria  from  June  3,  1902,  F.  K.  von  Juraschkk 
and  W.  ScHiFF  (Osterr.  Statis.,  83  (1901).  \<>.  //,  pji.  10.')). — Complete  agri- 
cultural returns  for  the  i)rovinces  of  Bohemia,  Moravia,  and  Silesia  as  part  of 
the  government  census  [ireviously  noted   (E.  S.  R..  19,  j).  388). 

Agricultural  statistics  [of  Belgium]  in  1906  {Stat is.  Bely.  Recense.  Agr., 
1906,  pp.  261). — The  condition  of  agriculture  in  the  different  provinces  during 
the  year  is  discussed,  and  detailed  statistical  data  relating  to  the  acreage  and 
yields  of  crops,  number  of  live  stock,  quantities  of  fertilizers  used,  etc.,  are 
reported. 

[Agriculture  in  Queensland],  T.  Weedon  {Ann.  Rpt.  Dept.  Ayr.  and  Stock 
[Quecnslandl,  1906-1.  pp.  11 'i). — Detailed  information  regarding  the  condition 
of  agriculture  and  statistics  of  crop  production  and  live  stock  are  reported  for 
the  year  ended  June  30.  1907.    A  scarcity  of  skilled  farm  labor  is  noted. 

Agricultural  statistics  of  Eastern  Bengal  and  Assam  for  the  year  1905—6 
(Agr.  Statis.  East.  Bengal  and  Assam,  1905-6,  pp.  31). — General  returns  show- 
ing total  acreage  of  lands,  classification  of  areas,  acreage  in  crops,  population, 
and  land  transfers  are  reported. 

Season  and  crop  report  of  Bengal  for  the  year  1906—7,  C.  A.  Oldham  {Sea- 
son and  Crop  Rpt.  Bengal.  1906-1,  pp.  3+ XX). — Notes  are  given  on  the  agri- 
cultural conditions  in  the  i)rovince  during  the  year,  and  statistical  data  on  the 
rainfall,  classification  of  areas,  acreage,  j^elds,  and  prices  of  the  principal 
crops,  number  of  agricultural  stock,  implements,  etc.,  are  reported. 

Agricultural  statistics  of  India  for  the  years  1901-2  to  1905-6  {Agr. 
Statis.  India,  22  {1901-1906),  I,  pp.  III+'i29;  II,  pp.  //-f9(<»).— Volume  1  gives 
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completo  rotunis,  ;is  fjir  as  they  (■(luKl  Ix'  soc-nred.  of  tlu>  acreage  ami  yields  of 
crops,  nuiiiber  of  live  stock  and  inipleiiients,  tnuisfers  of  land,  and  other  data 
relating  to  agriculture  for  British  India,  and  volume  2  similar  data  fur  the 
native  states. 

AGRICULTURAL  EDUCATION. 

Agricultural  education  including  nature  study  and  school  gardens,  J.  R. 
Jevvkm,  {Hiir.  of  Ed.  \l  .  i<.\.  HXH.  Bui.  .i.  y>/>.  I'lO). — This  Imlletin  ]iresents  an 
unusually  comprehensive  account  of  the  provisions  for  instruction  in  agricul- 
ture and  related  subjects  in  the  United  States  and  foreign  countries,  but  with- 
especial  reference  to  conditions  in  North  America.  The  author  has  endeavored 
to  give  a  good  general  idea  of  the  present  status  of  agricultural  education  of 
different  grades,  and  has  also  discussed  at  some  length  the  advantages  of  agri- 
cultural education.  The  bulletin  contains  a  bibliography  of  123  references  and 
an  appendix  containing  a  form  employed  in  the  Province  of  Nova  Scotia  for  the 
recording  of  nature  observations  by  school  children. 

Earning  while  learning  to  earn,  F.  H.  Hall  {t^chool  Xeics  and  Pract.  Ed., 
2 J  {11)01),  yo.  ,},  yj/>.  Liil,  ISO). — This  is  an  argument  against  "taking  a  young 
man  out  of  useful  activity  for  4,  6,  or  S  years  to  get  him  ready  foi:  useful  ac- 
tivity," and  in  favor  of  applying  to  agricultural  college  courses  the  plan  in- 
augurated by  the  University  of  Cincinnati  in  the  College  of  Eugiueeriug  in  190G 
which  invohes  cooperation  with  large  mechanical  and  electrical  manufacturing 
companies  in  Cincinnati  and  vicinity.  Each  of  the  cooperating  firms  permits 
students  in  pairs  to  pursue  6-year  engineering  courses  at  the  university  during 
alternate  weeks,  one  student  of  each  pair  being  in  turn  in  the  university  a  week 
while  the  other  is  in  the  factory.  This  alternation  goes  on  during  the  eight 
and  one-half  mouths  of  the  university  year,  and  during  the  remainder  of  the 
year  all  student  a])prentices  are  employed  constantly  at  the  factory. 

The  writer  asks  if  it  is  not  possible  and  practicable  to  arrange  a  somewhat 
similar  scheme  whereby  students  will  be  able  to  earn  their  way  through  col- 
lege and  at  the  same  time  secure  a  better  training  in  the  practice  of  agricul- 
ture than  at  present. 

Training  at  the  new  State  School  of  Agriculture  at  St.  Lawrence  University, 
K.  C.  Davis  {CorneU  Count ri/inan,  .7  (1 907),. No.  2,  jip.  J/O,  ///). — A  description 
of  the  subjects  taught  in  the  curriculum  of  this  school  with  special  reference  to 
agriculture  and  domestic  science. 

Report  of  the  agricultural  section  of  the  University  of  Montevideo,  A. 
Backhaus  and  J.  V,  Diaz  {Rev.  Secc.  Agron.  Univ.  Montevideo,  1907,  No.  1,  pp. 
2HS,  pi.  /.  fifjs.  7.  plan  1). — This  report  includes  among  other  things  a  plan  and 
(It'sciiption  of  the  experimental  field  of  the  university,  an  account  of  the  estab- 
lishment, organization,  and  work  of  the  agricultural  section  of  the  university, 
addresses  at  the  laying  of  the  cornerstone  in  February,  190G,  ajid  detailed  pro- 
grannnes  for  the  work  in  the  following  courses:  Itural  economy,  general  and 
agricultural  chemistry,  botany  and  vegetable  pathology,  general  technology  and 
agricultural  industry,  agriculture,  rural  engineering  and  surveying,  climatology 
and  meteoi'ctlogy,  and  political  economy. 

The  new  Royal  Imperial  Agricultural,  Educational,  and  Research  Insti- 
tute at  Spalato,  K.  Fhkmann  {Land  u.  /'or.s/ic.  IntrrriclitN  Ztfj.,  20  {1900), 
No.  3-'i.  pp.  2n-2.{.',,  fiij.  I). — This  is  a  descrii)tion  of  the  reorganized  Agricul- 
tural Chemical  Ex]»eriment  Station  at  Spalato,  dealing  with  the  buildings  and 
eqnii)nient  of  the  institute,  the  rules  governing  it  and  the  practical  and  theoreti- 
cal instruction,  and  giving  the  course  of  study  in  consider.-ible  detail. 

Doctor  Robertson's  work  for  the  training  of  Canadian  farmers,  G.  Ilks 
{Amcr.  Mo.  Rev.  of  Reviews,  3G  {1907),  No.  21',,  pp.  570-58',.  fiijs.  '.)).— X  brief 
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biogr.ipbical  sketch  of  Dr.  J.  W.  I\ol)ertson  is  followed  by  an  account  of  his 
connection  with  the  "  Macdonalcl  movement  "  and  a  description  of  the  different 
institutions  aided  or  built  up  by  Sir  AYilliam  Maedonald,  including  consolidated 
schools,  a  training  school  for  teachers  at  Guelph,  and  Maedonald  College  at  Ste. 
Anne  de  Bellevue. 

Agricultural  instruction  [Chile]  (Ofic.  Cent.  Estad.,  Shwpsis  Estud.  i  Jcogr. 
Chile,  J 905,  pp.  219-222). — Information  is  given  concerning  the  organization, 
courses  of  study,  income,  students,  and  other  matters  of  interest  for  the  Agri- 
cultural Institute,  Santiago,  and  the  following  practical  schools :  Practical 
School  of  Agriculture,  Santiago;  Practical  School  of  Viticulture  and  Viniculture, 
Cauquenes ;  School  of  General  Agriculture  and  Animal  Industry.  Chilian ; 
School  of  General  Agriculture  and  Forestry,  Concepcion  School  of  Tillage,  Ani- 
mal Breeding,  and  Agronomy,  Ancud :  and  the  Practical  School  of  Agriculture, 
Temuco. 

Teaching  agriculture  in  the  common  schools,  A.  D.  McNair  (Farm  and 
Ranch,  26  {1907),  Vo.  -)2,  p.  2). — An  answer  to  the  objection  to  teaching  agri- 
culture in  the  common  schools  on  the  gi-ound  that  the  subject  is  a  technical 
one,  with  suggestions  for  simple  worlc  in  agriculture  to  be  undertaken. 

Programme  of  experimental  science,  drawing,  manual  instruction,  and  do- 
mestic economy  for  day  secondary  schools  iUcpt.  Ayr.  and  Teeh.  Instr.  Ire- 
land Circ,  nm-S.  pp.  12). 

Home  nature-study  course,  Anna  B.  Comstock  and  J.  W.  Spencer  {Home 
Nature-8tudy  Course  [Cornell  Univ.,  State  Col.  Agr.],  n.  ser..  ^  {1907),  No.  1, 
pp.  36,  figs.  15). — Suggestions  are  given  for  the  fall  work  of  third-year  pupils 
as  outlined  in  the  Syllabus  of  Nature  Study  and  Agriculture  issued  by  the 
New  York  State  Education  Department.  There  are  lessons  on  birds,  corn, 
pumpkins,  turtles.  Monarch  butterfly,  horse-chestnut,  and  the  dahlia,  with  a 
supplementary  article  by  J.  W.  Spencer  on  the  planting  of  fall  bulbs. 

How  to  read  the  weather  map,  J.  W.  Smith  {Agr.  Col.  E.it.  Bui.  [Ohio  State 
Univ.],  3  {1907),  Xo.  3,  pp.  5-13.  charts  6). — This  is  a  description  of  the  work 
of  the  Weather  Bureau  with  reference  to  gathering  data  for  weather  maps 
and  the  making  of  the  maps,  and  an  interpretation  of  the  arrows,  lines,  and 
other  symlmls  used.     The  article  is  suitable  for  study  in  the  public  schools. 

Nebraska  boys'  and  girls'  associations — Organization,  E.  C.  Bishop  {Univ. 
Febr.  Bui.,  12.  ser.,  No.  25,  pp.  3-22,  figs.  2,  dgni.  1). — Conditions  governing 
entries  and  the  judging  of  exhibits  are  given,  together  with  the  programme  of 
the  meeting. 

Selecting  corn  for  the  contest,  V.  Keyser  {Univ.  NeJn:  Bui.,  12.  ser..  No. 
25,  pp.  22-32,  figs.  2). — Directions  are  given  for  selecting,  storing,  packing,  and 
shipping  the  corn  for  exhibits. 

Nebraska  farmers'  institutes,  E.  A.  Burnett  and  V.  Keyser  {Univ.  Nebr. 
Bui..  12.  ser..  No.  22,  pp.  27,  figs.  '/). — This  bulletin  contains  suggestions  for 
organizing  and  conducting  farmers"  institutes  and  descriptions  of  new  features 
which  the  department  of  farmers'  institutes  in  Nebraska  is  introducing  into 
the  work  this  year.  There  are  suggestions  concerning  the  organization  of 
local  farmers'  institutes,  local  support  for  farmers'  institutes,  local  manage- 
ment, stock  and  judging  demonstrations,  exhibits  of  farm  products,  women's 
work,  boys'  and  girls'  contests,  and  the  evening  session.  A  brief  report  is 
given  of  the  farmers'  institute  conference  at  Lincoln.  January  TS.  1007,  and  of 
the  fai'mers'  institute  work  during  the  winter  of  1907. 

Addresses  delivered  at  the  meetings  of  the  Council  of  Agi'iculture  during 
the  first  vice-presidency  by  H.  C.  Plunkett  (Dublin:  Dept.  Agr.  and  Tech. 
Instr.  Ireland,  1907,  pp.  122). — In  this  pamphlet  ai-e  collected  the  11  addresses 
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delivered  bj-  the  vice-president  of  the  Department  of  Agricnlture  and  Techni- 
cal Instruction  for  Ireland  before  the  Council  of  Agriculture  between  1900  and 
1907  on  various  ])has(>s  of  the  educational  and  other  work  of  the  department. 

Elementary  agriculture,  K.  L.  Hatch  and  J.  A.  Haselwood  {Chicuf/o.  1907, 
pp.  198.  pi.  I,  fiffs.  .'i.'i.  dffiiis.  5). — This  is  a  revision  of  the  text-boolv  of  elemen- 
tary agriculture  previously  noted  (E.  S.  R.,  IS,  p.  294). 

A  secondary  course  in  agrononay  ( V.  H.  Dcpt.  Agr.,  Office  Expt.  Stas.  Circ. 
77,  pp.  .'/J). — The  manuscript  for  this  circular  was  i)repared  by  G.  F.  Warren, 
of  Cornell  University,  for  the  committee  on  instruction  in  agriculture  of  the 
Association  of  American  Agricultural  Colleges  and  Experiment  Stations.  It 
contains  a  syllabus  on  agronomy  for  secondary  instruction,  a  detailed  outline 
for  the  study  of  wheat,  instructions  to  teachers,  and  outlines  for  113  lectures, 
recitations,  demonstrations,  and  laboratory  exercises  on  phases  of  agronomy 
concerning  which  there  is  now  available  material  suitable  for  use  in  the  reci- 
tation and  the  practicum.  These  cover  in  a  general  way  the  study  of  plants 
and  their  environment,  and  in  a  more  pai'ticular  way  leguminous  crops,  corn, 
grasses,  wheat,  and  cotton.  There  are  also  lessons  on  the  home  garden,  the 
propagation  of  plants,  insect  enemies  and  diseases  of  plants,  spraying  solutions, 
bacteria  and  molds,  forestry,  farm  buildings  and  roads,  and  other  topics. 

Simple  exercises  illustrating  some  applications  of  chemistry  to  agriculture, 
K.  L.  Hatch  (U.  *S.  Dept.  .4 rye,  Office  E.rpi.  Htus.  Bui.  19.',,  pp.  22,  figs.  .3).— This 
bulletin  contains  28  exercises  intended  to  illustrate  in  a  very  simple  way  those 
elements  and  compounds  called  plant  foods  which  are  essential  to  the  growth 
and  development  of  the  plant,  compounds  formed  by  the  i)lant  out  of  the  food 
which  it  consumes,  the  sources  of  plant  food,  and  the  meaning  and  importance 
of  acids  and  alkalis. 

Proceedings  of  the  twenty-first  annual  meeting  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations,  held  at  Lansing, 
Mich.,  May  28-30.  1907.  edited  by  A.  C.  True.  W.  H.  Real,  and  H.  C.  White 
(U.  ,S.  Dcpt.  Agr..  Office  E.rpt.  Stas.  Bui.  196.  pp.  ll't). — An  account  of  this 
convention  has  been  given  (E.  S.  R.,  IS,  pp.  1007-1018). 
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Arkansas  University  and  Station. — (4.  A.  Cole,  itrofessor  of  agriculture  and 
agriculturist,  Lius  resigned  and  lias  been  succeeded  by  It.  J.  Nelson,  formerly 
field  agent  in  charge  of  branch  stations. 

California  Station. — A  special  farmers"  institute  was  held  March  17-20,  at 
Whittier.  to  celelirate  the  opening  of  the  .Southern  California  Pathological 
Laboratory. 

Connecticut  College. — C.  I>.  Beach,  of  the  University  of  Vermont,  has  been 
elected  president.  \  i<e  II.  W.  Stimson,  whose  resignation  has  been  previously 
noted. 

Connecticut  State  Station. — K.  G.  MacKenzie  has  resigned  as  chemist. 

Delaware  College  and  Station. — Firman  Thompson  has  been  elected  i)rofessor 
of  agricultural  chemistry  in  the  college  and  chemist  in  the  station,  and  is  ex- 
pected to  begin  his  work  July  1.  A  two-weeks'  winter  course  in  agriculture  had 
an  enrollment  of  4(»  students,  which  was  four  times  that  of  any  previous  year. 

Illinois  TIniversity  and  Station. — Through  a  State  appropriation  of  $50,000 
annually  for  the  current  bieniiiuni,  the  graduate  school  which  has  been  main- 
tained for  some  years  has  been  jiut  on  a  definite  footing.  According  to  a  note  in 
i^cicncc  this  is  "  the  first  time  in  the  history  of  American  education  that  the 
peoi)]e  in  their  corporate  capacity  have  put  themselves  on  i-ecord  as  definitely 
in  favor  of  I  graduate  work]."  The  formal  opening  of  the  school  took  place 
February  4  and  .">.  Tl)e  oi>ening  address  was  by  President  (i.  Stanley  Hall,  of 
Clark  University,  who  called  attention  to  the  immense  sums  that  the  National 
tJovernment  has  si»ent  for  investigation,  and  to  the  results  of  the  greatest 
practical  importance  tliat  have  followed.  In  his  opinion  original  research 
was  a  profitable  investment.  The  assertion  that  the  State  universities  should 
not  and  could  not  undertake  graduate  work  he  considered  untenable. 

Herman  Dorner,  assistant  professor  of  botany  in  Wabash  College,  has  been 
appointed  instructor  in  floriculture  in  the  college  of  agriculture. 

Kansas  College  and  Station. — The  resignations  of  President  E.  R.  Nichols  and 
Director  C.  \V.  P.urkett  h.ive  been  accepted,  to  take  effect,  respectively,  July  1, 
ltK)9,  and  September  1,  lfX)8.  Professor  Burkett  has,  according  to  press  reports, 
accepted  an  editorial  i)osition  on  the  American  Agriculturist.  J.  U.  Pelham, 
assistant  in  horticulture  at  the  Fort  Hays  Substation,  resigned  March  1  to 
become  instructor  in  agriculture  at  the  AVestern  Kansas  Normal  School,  and 
his  duties  have  been  assumed  by  L.  E.  Hazen  in  addition  to  his  previous  work 
as  special  agent  in  charge  of  cooperati\e  experiments.  Recent  appointments 
include  Earl  Brintnall  as  assistant  in  dairying,  and  E.  L.  Sieber  as  assistant 
in  chemistry.  H.  F.  Roberts  is  to  sail  for  Europe  in  May  for  a  sununer's  in- 
spection of  the  wheat  regions  of  central  and  southern  Europe.  It  is  hoped  to 
secure  superior  strains  of  hard  wheats  for  introduction. 

Kentucky  University. — Thi'ough  an  act  of  the  State  legislature,  the  name  of 
the  Agricultural  and  Mechanical  College  of  Kentucky  has  been  changed  to  Ken- 
tucky State  T'niversity,  and  the  institution  has  been  definitely  correlated  with 
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the  public  school  system  of  the  State.  An  appropriation  of  $200,000  was 
granted  for  new  bnihlinirs.  and  a  permanent  api»ropriation  of  .i>20,(X)0  for  main- 
tenance. 

Louisiana  Stations. — Experiments  in  rice  Knowing  will  again  be  conducted  at 
Crowley  in  cooperation  with  the  Bureau  of  Plant  Industry  of  this  Department, 
and  C.  E.  Sellers  has  been  selected  to  take  charge  of  the  work.  Through  the 
efforts  of  Director  W.  K.  Dodson  the  first  boys'  corn  club  of  the  State  has  been 
organized  at  Avoyelles  Parish,  with  an  initial  meuibershiit  itf  more  than  ]!>0  boys, 
(ireat  enthusiasm  is  being  manifested  for  the  contests  that  are  to  take  place 
at  the  parish  fairs  in  the  fall,  at  which  time  suitable  prizes  will  be  given  for 
the  best  exhibits. 

Maryland  College. — Jeronip  J.  Morgan  has  resigned  as  assistant  professor  of 
chemistry  to  accept  a  iiosition  with  the  Bureau  of  Chemistry  of  this  Depart- 
ment. 

Massachusetts  College  and  Station. — A  bequest  of  ,$(;.()(»( I  has  been  made  to 
the  college  through  the  will  of  Mrs,  Louisa  S.  Baker,  late  a  resident  of  Amherst, 
the  income  of  which  is  to  be  used  to  help  deserving  students.  A  successful 
farmers'  institute  was  held  at  the  college  at  the  close  of  the  short  winter  course, 
with  an  attendance  of  300.  Parley  A.  Russell  has  been  succeeded  on  the  board 
of  trustees  and  its  committee  on  the  station  by  Hon.  W,  W.  Rawson,  of  Arling- 
ton, well  known  as  a  market  gardener  and  seedsman. 

Michigan  College  and  Station. — Director  C.  D.  Smith  has  resigned  to  accept 
the  presidency  of  the  I.onis  Queiros  School  of  Agriculture  of  Siio  Paulo,  near 
Piracicaba,  Brazil,  and  sailed  for  that  country  early  in  April.  He  is  succeeded  by 
R.  S.  Shaw,  who  as  previously  announced  is  also  dean  of  the  departments  of 
agriculture,  veterinary  science,  horticulture,,  and  forestry  in  the  college,  Dr. 
C.  E.  Marshall  has  been  made  vice-director  and  is  to  have  immediate  charge  of 
the  scientific  investigations,  particularly  those  carried  on  under  the  Adams  Act. 
The  college  has  established  a  deitartment  of  agricultural  education,  with  W.  H. 
French,  now.  deputy  State  superintendent  of  public  in.'Jtruction,  as  its  head,  his 
duties  to  begin  about  July  1.  Professor  French  has  been  actively  engaged  in 
his  present  position  in  promoting  the  interests  of  agri^-ultural  education,  and 
an  effort  is  to  be  made  to  introduce  agriculture  into  several  high  schools  of  the 
State. 

Missouri  Station. — L.  F.  Childers,  assistant  in  agronomy,  has  resigned  to  ac- 
cept the  professorship  of  agriculture  in  the  State  Normal  School  at  Maryville. 
Frank  Agrelius,  a  graduate  of  the  Universitj'  of  Kansas,  has  been  appointed 
assistant  in  botijiny  and  has  entered  upon  his  duties. 

•  Nebraska  University. — A  corresitondence  course  in  nature  study  has  been  an- 
nounced, to  include  lessons  concerning  common  trees,  seedlings  and  elementai-y 
plant  culture,  ccmunon  seed  i)liints  including  weeds,  some  groups  of  fiowerless 
plants,  domestic  animals,  common  birds,  the  important  groups  of  in.sects  with  the 
life  histories  of  a  few  types,  the  silkworm,  to.ad  and  frog,  soils  and  their  rela- 
tions to  plants  and  animals,  elementary  meteorology,  nature-study  literature, 
and  courses  of  study  for  schools.  By  matriculating  regularly  in  the  university 
students  who  complete  this  correspondence  course  can  secure  university  credit. 

New  Jersey  College  and  Stations. — (ieorge  A.  Billings  has  resigned  as  dairy 
husliandman  in  the  station  to  accept  a  jtosition  in  connection  with  the  Farm 
iManagement  Investigations  of  this  Department.  F.  C.  Minkli'r,  animal  hus- 
bandman, is  to  assume  charge  of  the  dair.v  husb.-indry  work  with  the  assistance 
of  W.  W.  Shute  as  farm  foreman.  John  (Jaub  has  been  appointed  assistant 
chemist. 

Cornell  University  and  Station. — S.  II.  (iage,  professor  of  histology  and  em- 
brj-ology,  will  retire  from  teaching  at  the  close  of  the  j)resent  academic  year  to 
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devote  himself  to  research.  Dr.  .James  Law.  director  of  the  New  York  Vet- 
erinary College,  will  retire  under  the  provisions  of  the  Carnegie  Foundation  for 
the  Advancement  of  Teaching,  and  will  be  succeeded  by  Dr.  V.  A.  Moore,  pro-" 
fessor  of  comparative  pathology.  A.  R.  Mann  has  been  appointed  an  assistant 
in  the  dairy  department,  and  will  give  special  attention  to  certain  phases  of  ex- 
tension work  in  dairy  industry. 

The  State  Agricultural  E^xperimenters'  League  has  arranged  for  cooperative 
and  demonstration  work  during  the  current  season  by  members  of  the  univer- 
sity and  station  staff  in  agronomy,  plant  selection  and  breeding,  horticulture, 
entomology,  animal  husbandry,  poultry  husbandry,  dairy  industry,  plant  dis- 
eases, soils,  and  exiierimental  agronomy. 

New  York  State  Station. — Willis  G.  Johnson,  recently  appointed  to  the  board 
of  control,  died  March  11,  at  the  age  of  41  years.  Professor  Johnson  was 
graduated  from  Cornell  T^niversity  in  1892,  receiving  the  A.  M.  degree  in  1894 
from  Leland  Stanford  University,  where  he  was  for  two  years  instructor  in 
entomology  and  embryology.  Fi'om  1894  to  1896  he  was  assistant  to  the  State 
entomologist  of  Illinois,  and  in  the  latter  year  became  the  head  of  the  depart- 
ment of  entomology  in  the  Maryland  college  and  station  and  State  entomolo- 
gist, resigning  in  1900  to  accept  the  associate  editorship  of  American  Agricul- 
turist, which  position  he  occupied  at  the  time  of  his  death. 

H.  E.  Hodgkiss  has  reentered  the  station  service  as  assistant  entomologist. 

North  Carolina  College  and  Station. — C.  L.  Newman,  of  the  South  Carolina 
college  and  station,  has  been  elected  professor  of  agriculture.  The  station  has 
operated  a  corn  special  train  over  the  lines  of  the  Norfolk  &  Southern  Railway, 
in  the  eastern  part  of  the  State,  the  trip  extending  from  March  22  to  April  1. 
Stops  of  two  hours  or  more  were  made  at  20  villages  and  towns,  liesides  several 
evening  talks  on  general  agricultural  and  educational  topics.  The  smallest  at- 
tendance at  any  stop  was  40.  and  the  average  about  150.  Attached  to  the  train 
was  an  exhibition  car  which  carried  sample  ears  of  about  50  varieties  of  corn 
which  the  station  has  been  testing  cooperatively  for  several  years,  besides 
samples  of  varieties  of  oats,  wheat,  and  cowpeas,  typical  soils  of  the  State,  the 
chief  insects  and  plant  diseases,  and  spraying  mixtures  and  apparatus.  The 
speakers  included  Director  Williams,  the  entomologist  and  the  biologist  of  the 
station  and  the  veterinarian  and  animal  husbandman  of  the  State  department 
of  agriculture. 

Ohio  University  and  Station. — Dr.  W.  A.  Kellerman,  professor  of  botany  in  the 
university  since  1891,  died  March  8  at  Zacapa,  Guatemala,  after  a  brief  attack 
of  malarial  fever.  At  the  time  of  his  death  he  was  in  charge  of  a  party  engaged 
in  the  study  of  Guatemalan  flora,  in  which  he  was  a  recognized  authority. 
Doctor  Kellerman  was  born  May  1,  1850,  graduated  from  Cornell  University  in 
1874,  and  received  the  Ph.  D.  degree  from  the  University  of  Zurich  in  1881.  His 
service  as  a  teacher  included,  in  addition  to  his  work  in  Ohio,  five  years  at  the 
Wisconsin  State  Normal  School  and  eight  years  at  the  Kansas  college,  four 
years  of  which  he  was  also  State  botanist  and  botanist  of  the  Kansas  Station. 
Doctor  Kellerman  was  founder  and  editor  of  the  Journal  of  Mycolof/ij,  and  the 
author  of  Flora  of  Kansas.  Elementary  Botany,  Phyto-Theca,  Spring  P^lora  of 
Ohio,  and  a  large  number  of  shorter  articles. 

The  new  buildings  for  the  colllege  of  agriculture  were  dedicated  in  Februai'y, 
the  State  Live  Stock  Association  participating  in  the  exercises.  The  speakers 
included  President  W.  O.  Thompson,  Governor  A.  L.  Harris,  and  O.  E.  Bradfute 
of  the  board  of  trustees.  The  dedicatory  address  was  by  Director  T.  F.  Hunt 
of  the  Pennsylvania  Station,  who  took  for  his  subject  The  Relation  of  Domestic 
Animals  to  Human  Progress.     The  buildings  consist  of  a  judging  pavilion  cost- 
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iug  $20,000,  a  dairy  and  beef  cattli'  barn  rdsting  .$o3.000.  and  a  horse  barn  cost- 
ing Jfl'L'.ooo.  The  Judjiinf;  pavilion  contains  a  two  and  one-balf  story  front  with 
lecture  rooms  and  offices,  and  u  main  .uidginji  room  112  ft.  long  witli  a  seating 
capacity  of  ;}00.  and  so  divided  that  three  classes  may  use  it  simultaneously. 

George  E.  Scott,  of  Mount  Pleasant,  has  l)een  appointed  to  the  board  of  con- 
trtl  of  the  station,  vice  T.  C.  Laylin,  and  the  board  has  organized  for  the 
ensuing  year  by  the  election  of  John  Courtriglit  as  iiresident.  D.  Ij.  Sampson  as 
secretary,  and  C.  W.  Montgomery  as  treasurer.  The  station  is  seel<ing  an  ap- 
propriation from  the  legislature  of  .$11,350  for  the  inauguration  of  extension 
worlc  in  dairying,  and  is  also  asking  for  funds  for  building  a  dairy  barn,  equip- 
ping it  witli  stock,  and  employing  an  assistant  in  dairy  husbandly. 

Pennsylvania  College  and  Station. — Dr.  Edwin  Erie  Si)arks,  professor  of 
American  liistory  in  the  Fniversity  t)f  Chicago  and  dean  of  the  university  college, 
has  been  elected  president  of  the  college  to  take  effect  in  June.  R.  L.  Watts,  a 
graduate  of  the  college  in  1800  and  ii  successful  vegetable  gardener  and  fruit 
grower  of  the  State,  has  been  elected  professor  of  horticultui*e,  vice  George  C. 
Butz,  deceased.  A.  W.  Broomell,  assistant  chemist  in  the  station,  has  re- 
signed to  accept  a  position  with  the  division  of  feediug-stulTs  control  of  the 
State  department  of  agriculture. 

An  enthusiastic  farmers'  week  held  by  the  school  of  agriculture  and  the 
station  early  in  January  attracted  330  people  representing  r>()  counties  of  the 
State,  and  was  regarded  as  of  great  service  in  i»opularizing  the  work  of  the 
school  and  station. 

Rhode  Island  College. — W.  K.  Drake,  who  has  been  at  the  head  of  the  me- 
chanical engineering  department  for  about  sixteen  years,  has  tendered  his  resig- 
nation to  take  effec;t  in  June.  The  college  is  asking  the  general  assembly  for  an 
api)roi>riation  of  $75,000.  It  is  desired  to  erect  a  new  building  to  serve  as  a 
dormitory,  dining  hall,  and  assembly  room,  and  to  make  certain  alterations  in 
two  of  the  present  buildings  to  tit  them  to  meet  the  demands  of  the  increased 
attendance. 

South  Carolina  College  and  Station. — A  plan  of  reorganization  of  the  college 
and  station  work  has  been  adopted  by  the  board  of  trustees  under  which  the 
work  of  each  will  be  differentiated  to  a  much  greater  extent  than  at  present. 
Under  this  plan  the  personnel  of  the  station  will  comprise  J.  N.  Hari^er  as  di- 
rector and  agriculturist,  C.  C.  Newman  as  horticulturist  and  plant  breeder, 
A.  F.  Conradi  as  entomologist.  H.  W.  Barre  as  plant  pathologist,  in  addition 
to  an  animal  husbandman,  a  chemist,  a  farm  foreman,  and  the  clerical  staff. 
The  instruction  force  in  agriculture  in  the  college  will  include  an  entirely  dis- 
tinct corps  of  men,  organized  as  a  director  and  professor  of  agriculture,  a  pro- 
fessor of  animal  husbandry,  a  professor  of  geology  and  mineralogy,  a  professor 
of  botany  and  forestry,  a  professor  of  veterinary  science  who  will  be  in  charge 
of  State  inspection  work,  a  professor  of  horticulture  and  entomology,  an  assist- 
ant professor  of  agriculture,  and  an  assistant  in  veterinary  science  and  the  State 
inspection  work.  T'nder  this  arrangement  8  men  will  devote  their  entire  time  to 
teaching  and  0  men  exclusively  to  station  work,  with  each  division  in  charge  of 
a  director. 

The  college  has  established  in  its  department  of  textile  industry  a  i)ermanent 
school  of  cotton,  grading.  The  course  extends  six  weeks,  and  is  designed  for 
the  ti'ainlng  of  experts  in  handling  and  marketing  cotton.  A  number  of  men 
liave  ah'eady  completed  the  course  and  are  now  engaged  under  the  auspices  of 
the  Farmers'  T'nion  in  assisting  farmers  to  market  their  crojt. 

Virginia  College. — A  two-year  secondary  course  in  agriculture  has  been  ar- 
rangetl  and  will  be  offered  for  the  first  time  at  the  beginning  of  the  next  college 
year. 
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Washington  Station. — A  siiecial  farming  denionstration  train  was  run  through 
"Whituiau  County  on  March  5  and  0,  with  one-hour  stops  at  14  towns.  Over 
2,80U  people  visited  the  train,  examined  the  exhibits,  and  listened  to  lectures  by 
members  of  the  station  staff  on  improved  methods  of  farming.  A  special  fruit 
demonstration  train  was  also  sent  out  over  the  lines  of  an  electric  railway  in 
eastern  Washington,  March  27-28,  witli  30-miuute  stops  at  20  towns,  and  an 
attendance  of  about  1,1)00  fruit  growers.  Lectures  and  demonstrations  were 
given  on  methods  of  combating  the  codling  moth  and  apple  scab,  and  on  orchard 
cultivation.  It  is  believed  that  this  is  the  lirst  fruit  demonstration  train  ever 
operated,  and  also  the  first  electric  train  to  be  used  for  demonstration  purposes. 
The  results  of  the  trip  are  regarded  as  highly  satisfactory,  and  the  work  is 
meeting  with  the  hearty  approval  of  the  farmers  of  the  State. 

Wisconsin  University. — The  university  extension  divisicm  is  aiding  in  the 
organization  of  clubs  among  farmers  for  the  study  and  discussion  of  topics  of 
the  day.  Subjects  are  furnished  for  discussion,  together  with  outlines  of  pro- 
grammes and  material  for  debates.  The  State  board  of  agriculture,  the  State 
bureau  of  labor  and  industrial  statistics,  the  State  forester,  the  State  free 
library  commission,  all  dejtartments  of  the  university  and  station,  and  the  State 
experiment  association  are  coopei'ating  in  tlie  undertaking. 

Wyoming  University  and  Station. — (iround  has  been  l)roken  and  work  is 
rai)idly  proceeding  for  the  construction  of  a  $2.5,000  woman's  building,  designed 
to  furnish  laboi-atories  and  class  rooms  for  the  domestic  science  department  as 
well  as  dormitory  accommodations.  IMans  are  being  perfected  to  drain  the  320- 
acre  farm  belonging  to  the  university,  which  is  now  practically  useless  by  reason 
of  the  large  quantity  of  seepage  water  which  has  impregnated  the  soil  with 
alkali  coming  from  irrigated  land  above. 

The  station  has  just  received  an  importation  from  I']ngland  of  four  Kerry- 
hill  sheep,  including  one  ram  and  three  ewes  for  use,  together  with  the  l.">  other 
breeds  now  in  the  possession  of  the  institution,  in  the  sheep  and  wool  investiga- 
tions. 

I'ress  reports  announce  the  retirement  of  President  Fredeilck  .M.  Tisdei.  .1.  I). 
Towar,  director  of  the  station,  is  acting  president. 

International  Institute  of  Agriculture. — dleorgt'  K.  Holmes,  chief  of  the 
Division  of  Foreign  Markets  of  the  Bureau  of  Statistics,  has  been  designated  as 
the  representative  of  this  Dei.iai'tment  at  the  spring  meeting  of  the  Institute  at' 
Rome. 

International  Congress  for  the  Repression  of  Adulteration  of  Alimentary  and 
Pharmaceutical  Products. — Through  the  initiative  of  Ihe  I'ni versa  1  SiK-iety  of 
the  (Jeneva  White  Cro.^s  and  the  Fourteenth  International  Congress  of  Hygiene 
and  Demography,  plans  have  been  perfected  for  the  First  International  Con- 
gress for  the  liepression  of  Adulteration  of  Alimentary  and  Pharmaceutical 
Products,  to  be  held  in  Ceneva  in  September,  1008.  An  exhibition  of  unadulter- 
ated products  \yill  be  held  in  connection  with  the  Congress,  the  chief  business  of 
which  will  be  the  formulating  of  definitions  with  a  view  to  establishing  an  inter- 
national "codex  alimentarius."  The  representative  of  the  Congress  in  this 
country  is  Dr.  H.  W.  Wiley  of  this  Department. 

Pan-American  Scientific  Congress. — The  executive  conmiittee  of  the  First 
I'an-American  Scientific  Congress  a;niounces  that  this  body,  which  is  the  suc- 
cessor of  the  Latin-American  Scientific  Congress,  will  meet  at  Santiago,  Chile, 
December  1-10.  Among  the  nine  sections  into  which  the  work  of  the  Congress 
is  to  be  divided  is  that  of  agronomy  and  zootechny. 

Courses  in  Agriculture  at  the  University  of  Chicago. — The  Agricultural  (Juild 
of  the  University  of  Clii<-"ii»iJ  li^«  'j^'t-'n  organized  to  give  practical  training  in 
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agriculture  to  meet  the  needs  of  3  classes:  (1)  Owners  of  specialized  farms 
who  desire  expert  advice,  efficient  farm  mjinaKers,  and  a  high  grade  of  student 
labor;  (2)  young  men  schooled  in  the  science  of  agriculture  who  feel  the  need 
of  practical  training  in  economics  and  the  management  of  farms,  and  (3)  boys 
and  young  men  who  desire  a  practical  training  in  the  art  of  agriculture  to  tit 
them  to  operate  farms  for  themselves  or  to  w<n'k  as  employees  on  specialized 
farms. 

The  I'niversity  announces  that  the  Guild  aims  to  su[)i)lement  without  dupli- 
cating the  work  of  the  agricultural  colleges,  by  giving  the  practical  training 
which  their  limited  etpiipnient  and  different  purpose  prevent  them  from  pro- 
viding. Its  work  will  be  done  on  ten  farms  in  the  immediate  vicinity  of  Chi- 
cago, which  will  give  to  graduates  of  agricultural  colleges  and  others  an  oppor- 
tunity to  perform  all  of  the  operations  involved  in  modern  farming,  thus  doing 
for  them  what  some  large  manufacturers  and  railroad  companies  are  doing 
for  college  graduates  in  engineering. 

It  is  proposed  to  give  a  3-year  course  of  training,  and  to  allow  students  who 
render  efficient  service  their  board,  room,  washing,  and  .$1.5  a  month  for  the 
first  year,  $20  a  montli  for  the  second  yesir,  and  $2-5  a  month  for  tlie  third  year. 
Students  who  complete  satisfactorily  the  prescril)eil  work  will  be  awarded  a 
diploma  and  paid  $200  in  money.  They  may  also  supplement  the  practical  train- 
ing by  taking  courses  in  the  social  sciences  and  in  any  of  the  physical  or  bio- 
logical sciences  relating  to  agriculture  at  the  T'niversity  of  Chicago  or  at  any 
other  institution. 

The  Guild  is  governed  by  a  board  of  advisers  consisting  of  the  owners  of  the 

several  farms,  the  president  of  the  university,  the  dean  of  the  faculty  of  arts, 

-literature,  and  science,  the  liead  of  the  deiiartment  of  political  economy,  and  the 

director  of  tlie  Guild,  Prof.  William   Hill.     It  is  hoped  eventually  to  develop 

it  into  a  school  of  agriculture  of  the  University. 

Agricultural  Botany  at  Cambridge  University.-^Through  the  generosity  of  the 
Worshipful  Comjiany  of  Drapers,  which  has  offered  to  supplement  its  previous 
contributions  to  the  Department  of  Agriculture  at  Cambridge  lUiiversity  by 
an  additional  grant  until  1910  of  $1,000  a  year  to  be  used  for  a  second  profes- 
sorship, a  chair  of  agricultural  botany  has  been  established.  R.  H.  P.iffen 
has  been  elected  to  the  position  and  will  continue  in  connection  with  it  his  in- 
vestigations on  tlie  hybridization  of  wheat  and  barley. 

Assistance  for  Jews  in  Practical  Agriculture. — The  Jewish  Agricultural  and 
Industrial  Aid  Society,  an  organization  supported  by  the  Baron  de  Hirsch  fund 
to  aid  Jewish  iumiigrants  to  secure  employment  along  industrial  lines,  has  now 
inaugurated  an  agricultural  bureau  wliich  will  endeavor  to  locate  Jewish  im- 
migrants on  farm  lands  which  they  can  subsequently  secure  as  homes,  and  to 
interest  them  in  the  best  methods  of  farming.  In  tliis  connection  it  is  proposed 
to  i)ublish  a  monthly  agricultural  journal  in  the  Yiddish  language. 

New  Veterinary  Schools. — According  to  lircfdrn^'  Gazette,  a  veterinary  scliool 
of  the  rnivcrsily  (tf  Illinois  will  soon  be  opened  at  the  Cliicago  Union  Stock 
Yards,  where  a  lease  for  99  years  has  been  secured  of  the  necessary  land.  The 
packing-house  interests  have  contributed  .$250,000  for  buildings  and  ecluipment 
for  the  school,  and  a  State  appropriation  of  .$.30,000,  mad*'  to  the  University  of 
Illinois,  is  to  be  available  for  maintenance. 

A  veterinary  school  has  recently  been  established  in  Washington,  I).  C,  by 
the  trustees  of  George  Washington  T'niversity.  A  part  of  the  instruction  is  to 
be  given  in  conjunction  with  the  medical  school  of  the  miiversity,  but  si)ecial 
buildings  including  a  veterinary  hosjiital,  lecture  and  demonstration  rooms,  and 
an  anatomical  laboratory  are  being  fitted  ui).     Among  the  faculty  are  Drs.  H.  J. 
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Formacl,  Adolpb  Eiclilioni,  Albert  Hassall.  ami  I{.  J.  Staftoi-d,  of  the  Bureau  of 
Animal  Industry,  of  this  Department. 

New  Journals. — Verslagen  van  LandhouuLundiyc  Ondcrzockingcn  dcr  Rijks- 
landbotncprocfstations  is  being  issued  from  time  to  time  by  the  director  of 
agi-iculture  of  the  Netherlands  to  serve  as  a  record  of  the  scientific  investiga- 
tions of  the  experiment  stations  of  that  country. 

Revistci  Official  Missdo  Agronomiea  a  Caho  \'crdc  has  been  established  as  the 
monthly  organ  of  the  Portuguese  Agricultural  Mission  to  Cape  \'erde  and  is  to 
be  devoted  especially  to  the  promotion  of  agriculture  in  that  colony. 

The  Jounial  of  Economic  Entomology  has  been  established  as  a  bi-monthly 
by  the  Association  of  Economic  Entomologists  as  its  official  organ.  Dr.  E.  Porter 
Felt  is  editor,  A.  F.  Burgess  associate  editor,  and  Director  E.  D.  Sanderson 
business  manager,  with  I^.  O.  Howard,  James  Fletcher,  H.  T.  Fernald,  S.  A. 
Forbes,  H.  A.  Morgan,  and  Herbert  Osborn  as  the  advisory  board.  The  initial 
number  contains  lists  of  meetings,  officers  and  members  of  the  association,  the 
proceedings  of  the  annual  meeting  at  Chicago,  December  27-28,  1907,  editorials, 
book  reviews,  and  entomological  notes. 

Necrology. — In  an  obituary  note  on  Sir  Robert  Strachey,  who  died  February 
12  at  the  age  of  91,  Xatiirc  states  that  "probably  no  single  person  had  clearer 
views  of  the  future  that  lies  before  metei)rological  work  as  a  matter  of  practi- 
cal influence  upon  everyday  life,  or  was  more  fully  conscious  of  the  long  years  of 
observation,  organization,  and  study  that  are  necessary  to  secure  the  advantages 
which  will  ultimately  more  than  rewai'd  the  long  years  of  patient  inquirj-." 

E.  J.  Castle,  well  known  as  a  horticultural  writer,  died  at  Lyminge,  Kent, 
March  4,  at  the  age  of  39  years. 

Ivan  Stozir,  founder  and  former  director  of  the  Koyal  Meteorological  Observ- 
atory at  Agram,  Hungary,  died  February  12,  after  a  brief  illness. 

The  deaths  are  announced  of  Dr.  A.  Iliimpler,  professor  of  agricultural  chem- 
istry in  Breslau,  and  Dr.  Rinaldo  Ferrini,  professor  of  technological  physics  at 
Milan. 

Miscellaneous.— The  Fifth  Annual  Conference  of  the  Rhode  Island  League 
of  Rural  Progress  was  held  in  I'rovidence  March  lO-lS.  The  programme  in- 
cluded addresses  and  discussions  on  Woman's  Work  in  the  Home,  Agriculture 
as  a  Branch  of  Industrial  Education,  conferences  on  grange  work,  religious 
work,  and  home  education  in  the  rural  communities,  and  a  symposium  by  dele- 
gates of  the  various  organizations  represented  on  The  Possibilities  of  Rural 
Rhode  Island  and  What  the  League-  Can  Do  Toward  Realizing  Them. 

Outing  begins  in  the  April  number  a  series  of  articles  on  The  New  Spirit  of 
the  Farm,  by  Agnes  C.  I^aut.  The  opening  chapter,  entitled  I'low  Time,  gives  a 
popular  account,  with  a  large  number  of  illustrations,  of  some  of  the  work  under 
way  at  the  Minnesota  and  Wisconsin  colleges  of  agriculture  and  experiment 
stations. 

Dr.  F.  Mach  of  the  agricultural  experiment  station  at  Marburg  has  been  ap- 
pointed director  of  the  station  at  Augustenberg  in  Baden. 

Dr.  Friedrich  Loeffler,  professor  at  Gi'eifswald,  has  been  called  to  the  chair 
of  hygiene  in  the  Berlin  Veterinary  School  in  the  place  of  Pi'ofessor  OstSrtag. 

o 
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The  proportion  of  the  different  mineral  or  ash  constituents  in  farm 
crops  and  other  agricidtiiral  pro(hicts  has  been  a  question  connnoniy 
studied  by  experiment  station  observers,  such  work  having  been  under- 
taken most  often  from  the  standpoint  of  the  draft  which  the  phmt 
makes  on  the  soiL  It  Avas  argued  that  the  material  removed  by  the 
plant  from  the  great  storehouse  of  mineral  matter  in  the  soil  must 
be  returned  as  fertilizer  or  the  fertility  of  the  soil  would  diminish. 
In  such  studies  of  ash  constituents  the  function  of  mineral  matter  in 
plant  life  processes  and  other  questions  were  not  usually  considered. 
However,  studies  have  been  by  no  means  rare  in  wdiich  questions  of 
plant  physiology  have  been  taken  up  with  a  view  to  securing  a  better 
understanding  of  mineral  matter  in  relation  to  plant  physiolog}^ 

The  problem  of  the  use  wdiich  the  animal  makes  of  the  mineral 
matter  supplied  by  the  plant  has  received  less  attention  than  almost 
any  other  of  like  importance  connected  with  the  subject  of  animal 
nutrition,  the  general  assumption  being  that  the  animal  would  secure 
from  the  usual  food  supply  enough  of  the  ten  or  twelve  mineral  ele- 
ments regarded  as  essential.  A  reason  for  this  belief  has  been  the 
fact  that  the  total  demand  for  mineral  matter  is  relatively  small  after 
the  body  has  attained  its  growth,  and  that  the  ordinary  feeding  stutfs 
contain  some  or  all  of  the  mineral  constituents  regarded  as  essential ; 
and  hence  with  a  comparatively  wide  range  of  feeding  stuffs  and  a 
reasonably  generous  ration  it  might  be  supposed  that  the  animal 
Avould  secure  all  that  was  needed.  In  the  case  of  common  salt,  how- 
ever, an  exception  may  be  noted,  for  it  has  been  a  general  farm  prac- 
tice to  supply  salt  to  farm  animals,  the  custom  being  a  very  old  one 
and  undoubtedly  based  on  the  observed  fact  that  wild  animals  so  gen- 
eralh'  seek  salt  licks,  in  response  apparently  to  an  instinctive  demand 
for  this  addition  to  their  food.  Sulphur,  Avood  ashes,  or  some  similar 
material  is  not  infrequently  supplied  with  salt,  but  doubtless  more 
often  with  the  idea  of  providing  a  tonic  or  vermifuge  than  mineral 
matter  required  by  the  animal  body. 

That  domestic  poultry  require  mineral  matter  in  the  form  of  grit 
for  their  digestive  processes  and  lime  for  the  formation  of  eggshells 
is,  of  course  so  generally  believed  that  it  need  only  be  mentioned. 
The  relation  of  mineral  matter  to  egg  yield  and  to  other  poultry 
problems  has  been  a  profitable  field  of  experiment  station  inquiry. 
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Rather  recently  there  has  been  a  notable  revival  of  interest  in  ash 
constituents  in  relation  to  animal  feeding,  as  is  witnessed  by  the 
numerous  reports  of  experimental  studies  which  have  been  published, 
the  majority  of  them  by  European  investigators,  of  the  relation  of 
lime  and  phosphorus  in  different  forms  to  the  growth  and  develop- 
ment of  the  body  and  to  various  questions  concerned  with  mineral 
matter  and  theories  of  nutrition.  The  work  with  farm  animals  has 
kept  pace  with  similar  studies  of  the  importance  of  mineral  constitu- 
ents in  human  nutrition,  in  which  the  demands  of  the  bod}^  in  adult 
life  are  considered,  as  well  as  the  special  problems  which  pertain  to 
the  period  of  infancy  and  youth. 

The  foreign  work  has  aw^akened  a  good  deal  of  popular  interest  and 
as  a  result  it  has  become  a  by  no  means  uncommon  practice  to  supply 
calcium  phosphate  in  the  form  of  bone  meal  or  in  some  other  way  to 
farm  animals  fed  for  different  purposes,  as  well  as  to  young  and 
growing  animals. 

A  considerable  number  of  mineral  mixtures  have  been  placed  on 
the  market  in  Europe,  and  as  is  the  case  with  many  such  commercial 
products  it  has  been  shown  by  investigation  that  these  mixtures  are 
made  up  of  materials  of  rather  low  cost  and  that  if  a  farmer  desires 
to  use  them  he  may  make  them  at  home  for  considerably  less  than  the 
usual  market  price. 

In  the  United  States  the  work  carried  on  at  the  New  York  State 
Station,  which  contributed  so  much  to  our  knowledge  of  the  phos- 
phorus-containing body  called  "  phytin  "  in  wheat  bran  and  its  ap- 
pai'ent  phj'siological  importance,  is  a  noteworth}'  contribution  to  the 
subject  of  mineral  matter  in  relation  to  animal  nutrition.  This  sta- 
tion has  also  reported  valuable  work  on  the  importance  of  mineral 
matter  in  poultry  feeding. 

Mention  should  also  be  made  of  the  important  studies  of  iron  in 
food  and  its  functions  in  nutrition,  and  of  other  mineral  constituents 
of  the  diet  carried  on  as  a  part  of  the  cooperative  nutrition  investiga- 
tions of  the  Office  of  Experiment  Stations. 

The  extended  study  of  the  composition  of  local-grown  feeding 
stuffs  at  the  Hawaii  Station  showed  that  many  of  them,  particularly 
common  forage  crops,  are  deficient  in  lime,  owing  doubtless  to  the 
fact  that  they  are  grown  on  volcanic  soils.  In  man}"  cases  cattle  have 
not  made  good  growth  and  milk  yield  has  not  been  satisfactory.  The 
conclusion  seemed  obvious  that  this  was  attributable  to  the  deficiency 
in  lime  in  some  of  the  common  Hawaiian  feeding  stuffs  and  as  a 
remedy  it  was  suggested  that  the  readily  accessible  feeds  which  were 
richer  in  this  constituent  should  be  used  in  larger  proportion  or  other 
means  taken  to  increase  the  lime  content  of  the  ration. 

Investigations  undertaken  under  government  auspices  in  the  Trans- 
vaal have  shown  a  similar  lack  of  calcium,"  or  more  accurately  a  defi- 
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ciencv  of  calcium  in  proportion  to  ])hosphoric  acid  in  some  of  the 
most  important  local  feeding  stiitfs,  notably  oat  hay  and  corn,  and  to 
this  deficiency  has  been  attributed  disease,  lack  of  thrift,  and  other 
imfayorable  conditions  which  haye  been  obseryed  particularly  \yith 
horses  and  mides.  It  is  a  custom  to  feed  these  animals  ver}^  largely 
on  oat  hay  and  corn  and  it  has  been  found  that  supplementing  the 
ration  with  alfalfa  hay  or  some  other  feeding  stuff  which  will  make 
good  the  deficiency  in  mineral  matter  will  correct  the  evils.  For  a 
similar  reason  the  feeding  of  crushed  bone  to  cattle  is  practiced  in 
South  Africa  and  is  attended  by  good  results. 

The  results  of  a  number  of  pig-feeding  experiments  at  American 
and  Canadian  experiment  stations  also  haye  a  bearing  on  this  question. 
It  has  been  repeatedly  shown  that  pigs  fed  corn  alone  do  not  nuUve 
satisfactory  growth  and  that  better  results  are  obtained  when  some 
feeding  stuff,  for  instance,  animal  meal,  which  is  richer  in  protein 
than  the  corn,  is  added  to  the  ration.  It  was  natural  to  suppose  that 
the  improyement  noted  was  due  to  the  larger  proportion  of  protein 
and  to  a  better  balanced  ration,  and  it  is  probable  that  the  results 
obtained  are  in  greater  or  less  degree  due  to  this  factor,  but  it  seems 
apparent  that  it  is  not  the  only  factor  inyolyed.  Corn,  as  is  well 
known,  is  deficient  in  mineral  matter  as  compared  with  a  good  many 
other  common  feeding  stuffs  and  there  is  reason  to  belieye  that  it  is 
the  mineral  constituents  of  the  supplementary  feed,  as  well  as  the 
added  protein,  wdiich  are  responsible  for  the  better  gains  and  im- 
j)royed  physical  condition. 

Of  special  interest  in  this  connection  are  the  physiological  studies 
made  Ayith  small  animals  on  the  effects  of  abnormal  quantities  of 
protein  or  the  comparative  value  of  protein  from  different  sources. 
For  instance,  it  seemed  apparent  from  some  of  the  observations  made 
that  an  exclusive  meat  ration  was  attended  by  serious  results  mani- 
fested b}^  rough  coats  or  abnormally  developed  organs.  Further  in- 
vestigation, however,  has  shown  that  the  abnormal  conditions  are  not 
dependent  altogether  upon  the  character  and  amount  of  protein  fed 
but  are  influenced  by  the  ash  constituents  also.  For  instance,  when 
lime  was  added  to  the  meat  ration  of  rats  fed  for  experimental  pur- 
poses, the  coat  was  smooth  and  lacked  the  abnormal  characteristics 
observed  with  rats  fed  meat  only. 

It  is  interesting  to  note  that  in  the  case  of  pigs  the  favorable  re- 
sults were  obtained  when  more  protein,  and  at  the  same  time  more 
mineral  matter,  was  added  to  the  ration,  while  in  the  case  of  the  rats 
it  was  possibly  too  much  protein  which  gave  the  unfayf)rable  results, 
but  that  here  again  the  remedy  was  found  to  lie  in  a  change  of  the 
mineral  matter  supplied. 
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The  consideration  of  such  data  as  the  foregoing  and  many  other 
observed  facts  which  have  a  bearing  on  the  question  lead  ahnost  in- 
evitably to  the  conclusion  that  protein  requirement  and  ash  require- 
ment are  in  some  wa}^  interdependent.  No  problem  concerned  with 
nutrition  has  been  more  generally  discussed  than  that  of  protein  re- 
quiremeiit,  and  perhaps  there  is  nowhere  a  greater  variety  of  opinion. 
For  this  reason  It  has  been  often  said  that  the  question  could  not  be 
settled  until  more  experimental  evidence  was  forthcoming.  It  seems 
very  probable  that  when  the  body  demands  for  ash  constituents  are 
thoroughly  understood  physiologists  will  be  in  a  better  position  to 
explain  some  of  the  apparent  contradictions  regarding  protein  re- 
(juirement  and  other  perplexing  questions  which  have  to  do  with  the 
kind  and  amount  of  nitrogenous  material  needed  for  the  body  under 
different  conditions. 

A  consideration  of  questions  such  as  those  referred  to  above  makes 
it  obvious  that  no  field  promises  more  in  the  way  of  results  to  the 
experiment  station  investigator  than  that  concerned  with  the  mineral 
constituents  of  agricultural  products  and  their  relation  to  the  nutri- 
tion and  growth  of  the  plant  and  the  animal.  Many  of  the  experi- 
mental methods  used  in  the  past  in  the  determination  of  ash  con- 
stituents Avere  faidty  and  the  results  were  not  very  reliable.  Methods 
have,  however,  been  improved  and  perfected,  and  difficulties  which 
were  formerly  encountered  may  now  be  obviated. 

Problems  which  suggest  themselves  are  very  numerous,  including 
such  as  the  relation  of  fertilizers  to  the  growth  and  development  of 
plant  tissue  with  reference  to  the  composition  of  different  parts  of 
the  plant,  the  laws  of  growth  and  of  development  of  the  animal  with 
special  reference  to  the  influence  of  the  mineral  and  other  constituents 
supplied  by  different  feeding  stuffs,  and  many  other  similar  problems. 

A  survey  of  the  experimental  work  in  the  general  field  of  animal 
production  makes  it  apparent  that  while  the  numerous  feeding  ex- 
periments which  have  been  carried  on  have  contributed  a  great  deal 
which  was  valuable  from  the  standpoint  of  practical  feeding  they 
have  not  supplied  a  proportionate  amount  of  data  of  importance  in 
discussing  fundamental  laws  of  nutrition.  Up  to  the  present  time 
the  study  of  feeding  problems  has  been  more  often  a  comparison  of 
feeding  stuffs,  of  different  rations,  or  of  different  methods  of  care 
and  management,  than  a  study  of  the  principles  which  underlie  such 
questions.  The  Avork  done  has  been  well  worth  wdiile  and  has  served 
its  purpose  admirably,  but  it  has  been  apparent  for  some  time  that 
the  limits  of  usefulness  of  such  methods  of  study  were  being  ap- 
proached and  that  experiments  of  a  different  character  must  be  under- 
taken. Fortunately,  the  Adams  fund  makes  possible  a  great  exten- 
sit)n  of  the  scientific  work  of  the  experiment  stations,  and  it  is  to  be 
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hoped  that  station  workers  will  turn  their  attention  to  some  of  the 
(juestions  which  })ertain  to  the  mineral  matter  in  relation  to  animal 
nutrition. 

According  to  data  recently  compiled  in  this  Office,  the  publications 
of  the  stations  during  the  fiscal  year  1007  included  451)  circulars, 
bulletins,  and  annual  reports,  with  an  aggregate  of  10,917  pages.  Add 
to  this  the  large  number  of  press  bulletins,  leaflets,  and  similar  matter 
and  the  literar}^  output  of  the  year  represents  an  average  for  each  sta- 
tion of  at  least  ten  publications  and  of  not  far  from  four  hundred 
Images.  At  many  of  the  stations  these  figures  are  much  exceeded,  the 
bulletins  and  circulars  in  two  cases  numbering  twenty-six  and  in 
another  twenty-two,  and  the  pages  in  two  instances  exceeding  one 
thousand  each. 

The  preparation  for  publication  of  this  substantial  amount  of 
material  constitutes  a  phase  of  station  work  entitled  to  much  con- 
sideration. Through  these  bulletins,  circulars,  and  reports,  sent  out  to 
mailing  lists  ranging  from  a  few  hundred  to  over  forty  thousand,  the 
station  is  chiefly  known  to  its  immediate  constituenc}^  and  to  the  scien- 
tific world  as  well.  By  the  character  of  these  publications  to  a  con- 
siderable degree  its  work  will  be  judged. 

The  need  of  careful  editing  seems  manifest.  The  transfoi-malion  of 
a  mass  of  original  data  into  a  printed  report  requires  in  numy  cases 
technical  knowledge  and  constructive  ability  of  the  same  high  order 
as  the  investigation  itself.  AVithout  such  editing  a  finished  product 
ouglit  no  more  to  l)e  expected  than  from  haphazard  methods  of  in- 
(juiry,  for  the  same  general  priiiciples  govern  throughout.  To  neglect 
in  the  manuscript  the  rules  which  have  been  scrupulously  adhered  to 
in  the  field  or  in  the  laboratory  may  be  needlessly  to  imperil  the  use- 
fulness of  the  investigation,  and  even  to  cause  unfavorable  reflection 
upon  the  work  of  the  author  and  the  station. 

The  necessity  of  greater  attention  to  editing  is  becoming  generally 
recognized,  and  in  an  increasing  number  of  the  stations  special  provi- 
sion is  being  made  for  it.  At  tw^o  stations  officers  designated  as  editors 
are  now  maintained,  and  although  they  are  also  assigned  other  duties 
the  bulk  of  their  time  is  available  for  editorial  work.  At  other  sta- 
tions the  dut}^  is  intrusted  to  the  director  or  to  some  member  of  the 
station  staff  or  of  the  college  faculty.  In  many  stations  the  matter 
is  .still  left  largely  to  the  judgment  of  the  individual  investigator. 

Tt  is  sometimes  pleaded  in  defense  of  the  last-named  j)olicy  that  the 
investigator  of  necessity  has  an  intimate'  knowledge  of  the  subject- 
matter  and  a  personal  interest  in  its  presentation  that  can  not  be 
delegated  to  another.  Admitting  the  force  of  this  contention,  part  of 
wdiich,  however,  applies  to  the  collection  of  the  data  into  the  rough 
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draft  rather  than  to  its  subseiiuent  editing,  objections  may  be  urged 
against  the  practice  which  render  its  continuance  in  many  cases  a 
doubtful  econom3\ 

Aside  from  the  obvious  advantage  of  having  material  read  and 
criticised  by  more  than  one  person  before  publication,  it  is  common 
knowledge  that  maii}^  scientific  men  are  temperamentally  unfitted 
for  editing  their  own  Avork.  The  primary  aim  of  the  investigator  is 
the  discoverj^  of  truth  rather  than  its  dissemination.  For  him  the 
problem  solved  has  lost  its  chief  interest.  Its  utilization  is  the  con- 
cern of  others.  The  preparation  of  manuscript  is  even  an  obstacle 
in  the  way  of  new  investigations.  Doubtless  the  endeavor  will  be  to 
perform  the  duty  with  the  conscientiousness  which  has  characterized 
the  experimental  work,  but  at  best  it  is  uncongenial,  and  uncongenial 
work  may  easily  become  perfunctory. 

Another  danger  is  that  the  point  of  view  of  the  reader  may  be 
lost  sight  of.  A  characteristic  of  the  station  publications  is  the 
variety  of  purposes  for  which  they  are  intended,  l)ut  tliis  diversity 
in  requirement  is  not  always  taken  into  account  by  those  preparing 
them.  As  a  result  manj^  station  bulletins  are  a  confused  jumble  of 
the  technical  and  popular.  Sometimes  the  author  may  be  able  to 
prepare  a  creditable  scientific  rei)ort,  but  not  a  popular  bulletin.  Too 
often  it  does  not  seem  to  be  realized  that  if  the  publication  is  not 
adapted  to  its  purpose  the  whole  work  may  go  for  naught. 

Xot  infrequently  scientific  men  are  not  good  writers  for  other 
reasons.  They  do  not  possess  the  power  of  clear  and  logical  state- 
ment, close  coordinaticm  of  facts,  and  effective  development  of 
thought.  Seldom,  too,  have  they  the  special  and  technical  training 
demanded  for  the  critical  examination  of  manuscript,  the  reading  of 
proof,  and  a  host  of  other  mechanical  details  which  must  be  mastered 
by  some  one  in  the  station  or  committed  by  default  to  the  local 
printer. 

Doubtless  a  portion  of  this  training  may  be  acquired,  at  least  in  a 
superficial  way,  as  occasion  requires,  but  for  proficiency  careful 
preparation  and  long  practice  are  essential.  An  indication  of  the 
realization  of  this  fact  may  be  noted  in  the  recent  establishment  at 
the  Kansas  State  Agricultural  College  of  a  four-year  course  in  print- 
inir  leadino-  to  the  deiiree  of  bachelor  of  science.  In  addition  to  the 
practical  work  in  printing,  proof  reading,  and  editing,  this  course 
provides  for  instruction  along  scientific  and  cultural  lines.  Yet, 
according  to  an  announcement  sent  out  regarding  the  course,  ''  It  is 
not  expected  that  at  graduation  a  student  will  be  an  expert  in  any 
line,"  and  a  graduate  course  leading  to  a  special  degree  is  also 
offered  to  provide  for  additional  study. 

Indispensable  in  station  editing  as  is  nuich  of  the  training 
afforded  by  such  courses,  to  be  most  useful  the  station  editor  nuist  be 
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more  than  a  (rained  printer.  The  critical  examination  of  material 
merely  for  clearness  and  accuracy  is  an  important  service,  but  the 
editing  may  be  made  of  much  greater  value  if  it  can  be  extended 
to  questions  of  fact.  A  bulletin  conforming  to  all  the  rules  of 
rhetoric  and  gotten  out  in  most  attractive  form  is  of  doubtful  worth 
if  scientifically  at  fault.  Editing  which  will  prevent  this  calls  for 
sound  judgment,  great  tact,  and  broad  culture,  but  discreetly  per- 
formed may  lead  to  nmch  improvement,  especially  where  it  takes  the 
form  of  joint  effort  of  editor  and  author. 

Slowlj^  but  surely  we  are  coming  to  realize  that  in  the  experi- 
ment stations,  as  in  most  other  agencies  of  progress,  the  services  of 
the  specialist  must  be  enlisted  in  every  possible  way.  With  the  en- 
largement of  resources  and  personnel  and  the  broadening  scope  and 
extent  of  our  research,  the  employment  of  trained  editors  will  be- 
come increasingly  necessary.  To  meet  this  need  will  be  to  do  much 
to  maintain  the  standing  of  the  stations  as  scientific  institutions  and 
to  add  much  to  their  usefulness  in  the  world's  work. 
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starch  in  nature  and  in  the  laboratory,  J.  Wolff  {Ann.  Brasa.,  1907,  p.  361; 
trans,  in  Anur.  Breircr,  JfO  (1907),  No.  11,  pp.  546-550). — From  a  snmniar.v  of 
recent  experiments  on  the  phenomena  of  liquefaction  and  coagulation  of  starcli 
the  conclusion  was  reached  that  the  principal  factors  which  come  into  play 
are  the  physical  state  of  the  starch  and  the  reaction  of  the  salts  which  accom- 
l)any  it. 

Experiments  are  reported  on  the  action  of  malt  diastase  at  65°  C.  on  starch 
of  different  sorts.  The  lowest  amount  of  starch  inverted,  25.4  per  cent,  was 
noted  with  rice  and  the  highest  value,  99  per  cent,  with  white  Cuzco  corn. 

"  In  these  experiments  25  cc.  of  10  per  cent  malt  extract  were  used  with  3 
gni.  of  the  raw  starch.  The  microscopic  examination  of  the  various  samples 
shows  nothing  abnormal  morpliologically.  Thus  we  see  that  the  physical  jn-op- 
erties  of  raw  starch  may  i)e  very  different,  even  for  varieties  of  the  same  spe- 
cies. This  moi-e  or  less  great  resistance  of  raw  starches  toward  diastase  does 
not  therefore  suffice  to  class  the  species  in  such  and  such  category  since  they 
may  vary  with  the  climate,  but  it  permits  us  to  explain  how  in  the  aerial 
organs,  or  those  reserve  organs  of  the  same  plant,  starch  may  be  found  in 
greatly  different  physical  states." 

Studies  of  enzymic  action.  I,  The  quantitative  determination  of  proteo- 
lytic cleavage  by  means  of  titration  with  formol,  S.  1'.  L.  S0rensen  (Coinpt. 
Rend.  lAth.  Cdilxhcif/,  7  {1907).  Xo.  /,  /;/*.  1-57). — An  extended  study  of  experi- 
mental methods. 

The  specific  rotation  of  alcohol  extracts  of  cereal  flours,  Lindet  and  I.. 
Ammann  Uiiil.  Nor.  (Jhi)n.  France,  ',.  .scr.,  1  {1907),  Xo.  16-17,  pp.  9GS-97.'f; 
Coni/it.  Rend.  Acad.  Sci.  [Paris],  ]Jf5  {1907),  No.  4,  pp.  253-255).— According 
to  the  authors,  the  specific  rotation  of  alcohol  extracts  of  cereals  varies  with 
the  concentration  of  the  solution.  From  the  results  reported  the  conclusion  is 
drawn  that  wheat  gliadin  is  made  up  of  two  constituents  for  which  the  names 
a-gliadin  and  j3-gliadin  are  proposed.  Data  are  also  reported  regarding  the 
alcohol  extracts  of  rye,  barley,  and  maize. 

Concerning  the  constitution  of  inosinic  acid  and  muscle  pentose,  F.  Bauer 
(Bcitr.  Client.  I'lnjsioJ.  ii.  Path..  10  {1907).  Xo.  9-12,  pp.  3.'/5-357 ) .— In  con- 
nection with  tliis  study  the  author  states  that  meat  extract  contains  free 
lientose  in  addition  to  that  i)roduced  from  inosinic  acid  by  cleavage. 

On  the  volumetric  estimation  of  potassium  as  the  cobalti-nitrite,  W.  A. 
Drushel,  trans,  by  J.  Koppel  (Anicr.  Jour.  Set.,  J/,  ser.,  24  {1907),  No.  143,  pp. 
433-438;  Ztschr.  Anorgan.  Chem.,  56  {1907),  No.  2,  pp.  223-229;  abs.  in  Analyst, 
33  {1908),  Xo.  382,  p.  35;  Jour.  Chem.  Soe.  [London],  94  {1908),  No.  543,  IT,  p. 
66). — In  this  method  "the  potassium  is  precipitated  as  potassium  sodium 
colbalti-nitrite  by  an  excess  of  sodium  cobalti-nitrite  and  the  mixture  is  evap- 
orated on  the  steam  bath.  The  precipitate  is  separated  by  filtration  through 
asbestos  and  oxidized  by  hot  standard  potassium  permanganate.  The  excess 
808 
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of  permanganate  is  bleached  by  an  excess  of  standard  oxalic  acid  and  the  solu- 
tion is  then  titrated  to  color  by  permanganate.  The  amount  of  potassium  oxid 
is  found  by  multiplying  the  oxygen  value  of  the  amount  of  potassium  per- 
manganate used  by  the  factor  1.09." 

Estimation  of  phosphoric  acid  by  the  Pemberton  and  Pemberton-sulphuric 
acid  methods,  U.  H.  (!.  Lacjeks  {Chvm.  WevkhL,  .',  {1907),  />/j.  6S2-(!S't;  dbs.  in 
Jour.  Vhem.  Soc.  [London],  92  (1901),  No.  5J,1,  II,  li.  907).— The  author  criti- 
cises these  methods  unfavorably. 

The  use  of  calcium,  nitrate  in  oxidation  fusions,  A.  Stutzer  (Ztschr.  Angeic. 
Chcm.,  20  (1907),  No.  38,  p.  1637;  abs.  in  Vhem.  Zentbl,  1907,  II,  No.  22,  pp. 
1811,  1812). — The  successful  use  of  basic  calcium  nitrate  as  a  flux  in  deter- 
mining sulphur  in  plant  substances  is  explained.  The  material  is  shown  to 
have  decided  advantages  for  this  purpose. 

Determination  of  small  quantities  of  lead  in  water,  Klut  (Abs.  in  Ann. 
Chini.  AiKiUjt.,  12  {1907)  No.  11,  p.  .'i52). — In  the  method  here  described  the  lead 
is  precii)itated  from  4  to  5  liters  of  water  by  adding  25  cc.  of  acetic  acid,  I">00  cc. 
of  a  solution  of  sodium  monosulphid  (S  gm.),  and  100  gm.  of  sodium  nitrate, 
shaking  the  solution  with  2  gm.  of  short  asbestos  fibers  to  absorb  the  sulphid, 
collecting  on  an  asbestos  filter,  and  converting  the  sulphid  to  sulphate  by  treat- 
ing with  peroxid  of  hydrogen  and  a  little  nitric  acid.  The  sulphate  is  dis- 
solved in  hot  sodium  acetate  solution  (1:4)  and  converted  into  oxid  by  treat- 
ment with  bromin  water.  The  addition  of  a  solution  of  i)otassiuni  iodid, 
sodium  acetate,  and  acetic  acid  results  in  a  separation  of  iodin,  which  is 
titrated  with  sodium  hyposulphite  and  thus  affords  a  measure  of  the  lead 
present,  25.3.7  parts  of  iodin  corresponding  to  200  parts  of  lead. 

Detection  of  lead  in  potable  water,  M.  R.  Moffatt  and  H.  S.  Spiro  (Chem. 
Ztg.,  31  (1907),  No.  31,  p.  639;  abs.  in  Ann.  Chim.  Analyt.,  12  (1907),  No.  11, 
p.  Ji52). — The  method  described  is  based  upon  the  blue  coloration  \yhich  lead 
salts  give  with  hematein. 

Practical  methods  of  calculating  and  stating'  the  results  of  technical  meth- 
ods of  analysis  and  purification  of  water,  F.  Hundeshagen  (Ztschr.  Offenth 
Chcm.,  13  (1907),  No.  23,  pp.  457-480).— The  subject  is  gone  into  in  detail. 

Soil  analysis,  J.  C.  Brunnich  (Ann.  Rpt.  Dcpt.  Agr.  and  tStocIc  [Queensland], 
1906-7,  pp.  70-72). — A  series  of  analyses  of  soil  of  plats  used  in  fertilizer  ex- 
periments with  pineapples  is  reported.  In  these  analyses  "  particular  attention 
was  paid  to  proposed  modern  methods  of  determining  the  available  plant  foods, 
not  only  with  the  1  per  cent  citric-acid  solution,  but  also  with  water  saturated 
with  carbonic-acid  gas.  At  the  same  time  different  methods  of  mechanical 
analyses  were  tried,  and  amongst  others  the  sieve-sediment  method  adopted  by 
the  chemical  committee  of  the  Agricultural  Education  Association  [E.  S.  R.,  IS, 
I).  114],  .  .  .  From  the  results  obtained,  this  method  does  not  seem  to  offer  any 
advantages  over  SchTme's  elutriation,  usually  employed  in  our  laboratory, 
although  it  dift'ei'entiates  the  '  Klay '  into  more  classes  of  finer  pai'ticles." 

The  analyses  show  the  soils  to  be  of  rather  poor  quality  but  fairly  rich  in 
phosphoric  acid.  The  conclusion  is  drawn  that  chemical  analysis  was  not  a 
very  sure  guide  in  this  case  to  the  fertilizer  requirements  of  the  soil. 

[Work  in  the  sugar  laboratory  of  the  experiment  station  of  Peru],  T.  1'. 
Sedgwick  (Bol.  Min.  Fomcnto  [Peru],  5  (1907),  No.  9,  pp.  3-12;  Mem.  Estac. 
E.ppt.  ji  Lab.  Vai'ia  A~ttcar,  1900-7,  pp.  5-1 'i). — A  number  of  analyses  of  guanos 
and  soils  of  the  region  are  reported.  Methods  of  determining  volatile  matter 
and  soluI)ility  in  citric  acid  of  soils  are  described. 

On  the  determination  of  the  zeolitic  silica  in  soils,  A.  Skikov  (Zhur.  Opuitn. 
Agroti.  [liiiss.  .lour.  E.rpt.  Landw.],  8  (1907),  No.  '/.  pp.  413-.'il5). — The  author 
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found  that  heating  for  3  houi's  at  135  to  137°  C.  did  not  insure  complete  separa- 
tion of  silica,  an  appreciable  part  of  which  remained  in  solution  and  passed 
into  the  filtrate. 

The  analysis  df  unfermented  grape  juice,  A.  Thurston  (Merck's  Rpt.,  16 
{1901),  No.  7,  pp.  187,  188). — Analytical  methods  are  described  and  the  results 
of  the  examination  of  59  samples  of  unfermented  grape  juice  are  reported. 

On  an  average  pure  unfermented  grape  juice  contained  20.76  per  cent  solids 
and  0.27  per  cent  ash.  The  alkalinity  of  the  ash  was  25.90  per  cent,  the  polar- 
ization value  was  —80.36,  and  the  specific  gravity  1.0156.  The  author  proposes 
as  a  standard  for  unfermented  grape  juice  solids  not  less  than  17.50  per  cent, 
ash  0.25  per  cent,  alkalinity  of  the  water-soluble  ash  not  less  than  25,  and 
dii-ect  polarization  not  less  than  — 25.  The  material  must  also  be  free  from 
antiseptics,  artificial  color,  sucrose,  glucose,  and  alcohol. 

Experiments  on  the  separation  of  sugar  by  means  of  gypsum,  G.  Kassneb 
(Ber.  Dent.  I'liann.  GescU.,  17  {1907),  Xo.  0,  pp.  2'i3-250). — In  the  experiments 
reported  about  75  per  cent  of  the  sugar  in  expressed  beet  juice  was  precipitated 
in  combination  with  calcium  sulphate  and  calcium  oxid.  The  author  suggests 
the  possibility  of  improving  the  method  for  practical  use  in  the  sugar  industry. 

The  use  of  acetate  of  lead  for  the  determination  of  invert  sugar  in  sugar 
and  molasses,  J.  B.  Minz  (Vi/cstnilc  Sakft.  I'roiiiiiish.,  1907.  Nos.  10,  11,  13; 
ahs.  ill  Bui.  Assoc.  Chun.  8ucr.  et  Distill.,  2'/  {1907),  No.  12,  pp.  17.!i'i-1753). — 
A  critical  study  of  the  use  of  subacetate  of  lead  in  the  determination  of  invert 
sugar   by  the  Ilerzfeld  methdd. 

Estimation  of  sugar  in  dried  beet  pulp,  J.  G.  Zlobinski  {Vyestnik  Sakh. 
Promuish.,  1907,  Nos.  30,  31,  32,  33,  35;  aJ)s.  in  Bui.  Assoc.  Chim.  Sucr.  .et 
Distill.,  25  {1907),  No.  .),  pp.  .'i07-.'i22) . — A  comparative  study  of  methods  and  a 
proposed  modification  of  the  Friihling  method  for  estimating  sugar  in  beet  pulp. 

Application  of  Lintner's  method  for  estimating  starch  in  barley  to  amyla- 
ceous materials  in  general,  M.  Canet  and  O.  Dukieux  {Bui.  i>oc.  Chim.  Bclg., 
21  {1907),  No.  10,  pp.  329-333). — Starch  dissolved  in  hydrochloric  acid  is 
determined   with  a   polariscope. 

Is  the  nitrogen  content  a  true  measure  of  the  protein  content  of  barley? 
E.  Jalowetz  {Wchnschr.  Brau.,  24  {1907),  No.  .'i^,  pp.  586-588). — In  judging 
the  value  of  barley  for  brewing  purposes,  the  author  concludes  that  the  weight 
per  1,000  grains  should  be  determined  as  well  as  the  nitrogen  content. 

The  identification  of  white  maize  flour  in  wheat  flour  and  its  products, 
E.  Carlinfanti  and  G.  Salvatori  {Arch.  Farmacol.  Sper.  e  Sci.  Aff.,  6  {1907), 
No.  8-9,  pp.  Jf58-Ji68). — To  secure  data  for  the  detection  of  corn  flour  in  wheat 
flour  and  Italian  pastes,  the  authors  determined  the  dry  matter,  fat,  and  the 
amount  of  nitrogenous  material  extracted  by  boiling  iso-amyl-alcohol  in  a 
number  of  samples  of  corn  meal,  wheat  flour,  and  flours  and  pastes  containing 
the  2  cereals. 

The  identification  of  horseflesh  in  meat  and  sausage  products  by  means 
of  the  precipitin  reaction,  J.  Fiehe  {Ztschr.  Vntcrsuch.  Nahr.  u.  Oenussmtl.,  13 
{1907),  No.  12,  pp.  744-751). — From  an  examination  of  a  number  of  samples 
the  author  concludes  that  horseflesh  is  largely  used  in  the  manufacture  of 
German  sausage  owing  to  its  low  price  and  the  difiiculty  of  detecting  its 
presence  by  means  of  the  glycogen  reaction  is  pointed  out.  He  concludes,  how- 
ever, that  its  presence  may  be  readily  detected  by  the  precipitin  method. 

The  French  official  methods  for  analysis  of  wines  {ScliiocLz.  Wchnschr. 
Chcm.  u.  Pharm.,  45  {1907),  No.  50,  pp.  782-788). — A  description  of  the  methods 
of  analysis,  according  to  which,  by  decree  of  the  French  ministers  of  agricul- 
ture, of  commerce,  and  of  industry,  the  examination  of  samples  of  wine  taken 
for  oflicial  inspection  must  be  made. 
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The  estimation  of  total  tartaric  acid  in  tartar  and  wine  lees,  P.  Carles 
{Jour.  I'hann.  ft.  Chini.,  G.  svr.,  25  (1007),  Xo.  12.  iip.  617-610). — Improvements 
are  suggested  for  the  deteruiination  of  tartaric  acid  by  the  Goldeaberg  and 
Giromont  method. 

Solubilities  and  extraction  values  of  food  colors,  E.  Gudeman  (Jour.  Amei\ 
Vhcm.  Soc,  2'J  (1{)07),  yo.  11,  pp.  162V-16.iJi).— From  a  number  of  tests  carried 
ou  with  coal  tar  and  vegetable  colors,  the  author  concludes  that  "  the  colors 
extracted  or  dissolvetl  by  many  solvents  under  varying  conditions  from  neutral, 
acid  or  alkaline  solutions,  give  no  conclusive  data  for  deciding  upon  the  char- 
acter or  class  of  the  colors  themselves.  The  differences  in  solubility  and  in 
extractive  values  of  vegetable  colors  compared  with  coal-tar  colors  are  no 
greater  nor  less  than  the  differences  found  between  the  various  colors  them- 
selves belonging  to  the  same  class  of  colors. 

"  Comparative  color  intensities  were  also  determined,  and  it  was  found  that 
only  a  very  limited  number  of  vegetable  colors  had  a  color  intensity  equal  to 
one-fourth  that  of  a  corresponding  shade  of  coal-tar  color  and  that  the  largest 
number  of  vegetable  colors  had  one-tenth  or  less  color  intensity  than  the  cor- 
responding coal-tar  color  of  similar  shade." 

The  volumetric  measurement  of  coloring-  matter,  L.  Pelex  and  Y.  Gartjti 
(Bui.  Soc.  Viiud.  Sci.  Xat.,  5.  set:,  .J5  {11)07),  Xo.  158,  pp.  1-38). — By  the  method 
described  by  the  authors  certain  basic  coloring  matters  are  measured  vol- 
umetrically  bj-  titration  with  acid  coloring  matter,  the  combination  of  the  two 
in  the  presence  of  hydrochloric  acid  forming  a  precipitate.  Some  other  basic 
coloring  matters  are  likewise  measured  volumetrically  by  means  of  a  solution 
of  iodin  in  potassium  iodid. 

The  detection  and  determination  of  benzoic  acid  in  catsups,  fruits,  and 
ciders,  H.  S.  Eeed  (Jour.  Aimr.  CJiciii.  .Soc,  29  (1H07),  X').  11.  pp.  1626-1629, 
fiiJ.  1). — A  modification  of  Mohler's  method  for  detecting  benzoic  acid  is  de- 
scribed and  also  a  method  for  its  quantitative  determination. 

The  author  states  that  the  method  for  the  estimation  of  benzoic  acid  is  based 
ou  the  facts  that  chloroform  very  completely  extracts  benzoic  acid  from  other 
vegetable  acids,  such  as  malic,  tartaric,  oxalic,  etc.,  in  water  solution  and  that 
the  calcium  salt  of  benzoic  acid  is  far. more  soluble  in  cold  water  than  the 
calcium  salts  of  the  other  acids  mentioned.  The  method  is  time  consuming  but, 
according  to  the  author,  gives  satisfactory  results,  particularly  when  benzoic 
acid  is  present  in  very  small  quantities. 

Methods  of  fat  determinations  in  milk,  A.  V.  Krarup  {Ber.  K.  Vet.  og  Land- 
hcJiojsholcs  Lah.  Laiulokoiiom.  Forsog  [Copenhagen],  61  {1907),  pp.  23-43). — 
Determinations  of  fat  by  the  Gerber  salt  method  agreed  more  closely  with  the 
results  of  chemical  analysis  than  did  those  by  the  Sichler  45  per  cent  sin-acid 
method.  The  salt  method  was  not  quite  so  accurate  as  the  regular  Gerber 
method   (su]i)huric  acid  and  amy]  alcohol). 

Regarding  formulas  used  in  calculating  total  solids  of  milk,  P.  Gobekt  and 
M.  BouiN  {Rev.  Gen.  Lait,  6  {1907),  Xo.  18,  pp.  //09-//i^).— The  authors  review 
various  formulas  for  calculating  the  quantity  of  total  solids  of  milk,  and  con- 
clude that  those  given  in  their  previous  discussion  (E.  S.  R.,  18,  p.  1107)  are 
still  to  be  recommended. 

The  value  of  the  specific  gravity  of  the  dry  substance  of  milk  in  detecting 
falsification,  K.  Teiciiekt  {Landic.  Vers.  Stat.,  67  (1907),  Xo.  5-6,  pp.  .'i07- 
.'il8). — In  the  author's  opinion  the  analytical  data  obtained  in  an  examination 
of  a  considerable  number  of  samples  of  fresh  whole  milk,  whole  milk  diluted 
with  skim  milk,  and  whole  milk  skimmed  indicate  that  the  estimation  of  the 
si)ecific  gravity  of  the  dry  substance  according  to  Fleischmaun's  formula  does 
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iiut  iu  all  cases  show  whether  the  milk  has  beeu  skimmed,  nor  whether  skim 
milk  has  been  added. 

Test  of  milk  by  means  of  carmin  indigo,  Vaudin  {Rcr.  Hijg.  et  Pol.  Sanit., 
29  (1907),  A^o.  12,  pi).  106.'>-106'J). — In  making  the  test  the  sample  of  milk  con- 
taining a  small  quantity  of  the  color  solution  is  placed  in  a  flask,  tightly  corked, 
and  kept  in  diffused  light.  The  color  gradually  disappears,  the  time  depending 
on  the  initial  germ  content.  Millv  drawn  with  no  care  for  cleanliness  destroys 
the  color  in  a  few  hours,  but  when  drawn  under  proper  sanitary  conditions  it 
does  not  lose  color  after  24  hours  or  more  at  about  60°  F.  Directions  for  pro- 
ducing the  coloring  solution  and  measuring  its  strength  are  given. 

Determinations  of  the  w^ater  content  of  butter  (Ber.  K.  Yet.  og.  Landbo- 
JifJjsJcolcs  Lab.  Landtikonom.  For.sng  [CojicnlKiffoi],  6'.?  {1901),  pj).  30,  figK.  .'/). — 
Butter  Avas  prepared  for  testing  by  melting  a  large  representative  sample  and 
shaking  it  violently  while  it  cooled.  Tlie  water  content  as  determined  by  the 
ordinary  laboratory  metliod  of  chemical  analysis  (drying  .5  gm.  in  a  small  por- 
celain dish  with  about  15  gm.  granulated  pumice  stone  at  100°  for  2  hours) 
averaged  14.G6  per  cent,  whereas  by  the  English  metliod  (drying  10  gm.  over 
direct  Hame  in  a  porcelain  dish  for  about  10  minutes,  using  a  glass  rod  for 
stirring)  it  averaged  14.79  per  cent.  In  only  6  out  of  50  comparative  determi- 
nations were  higher  results  obtained  by  the  laboratory  method.  Results  by 
tlie  Gray  method  were  in  all  cases  lower  than  those  by  the  laboratory  method, 
averaging  0.31  per  cent.  The  Englisli  method  is  recommended  for  work  in 
creameries,  and  a  special  scale  constructed  for  this  purpose  is  described  and 
illustrated.  A  table  showing  the  proportion  of  water  in  butter  corresponding 
to  ranges  in  the  weight  of  the  fresh  samples  from  9  to  10.15  gm.,  and  of  the 
dried  samples  from  7.15  to  9.1  gm.,  is  given. 

Determination  of  the  fat  of  cheese  by  means  of  carbon  tetrachlorid,  C. 
MoNTANARi  {Htdz.  Spcr.  Aqi'.  Itah,  .',0  {1901),  No.  2,  pp.  i7_/-/7' 6"). —Results 
obtained  by  the  use  of  carbon  tetrachlorid  for  the  determination  of  the  fat  of 
cheese  are  given,  in  comparison  with  those  br  the  use  of  ether.  Utilization  of 
the  former  reagent  is  recommended. 

Casein  testing  {Paper  Making,  26  (1901),  No.  12,  pp.  5Jift-546). — The  users 
of  casein  in  manufacturing  are  recommended  to  buy  only  a  pure  product,  and 
to  dissolve  it  themselves,  in  preference  to  using  so-called  "soluble"  casein.  Di- 
rections are  gi\en  in  some  detail  for  testing  the  casein. 

The  analysis  and  grading  of  creosotes,  A.  I.  Dean  and  E.  Bateman  {U.  >s'. 
Dept.  Agr.,  Forest  Scrv.  Circ.  112,  pp.  J/'i,  figs.  28). — Investigations  reported  in 
a  previous  publication  (E.  S.  R.,  IS,  p.  IIOS)  have  been  continued.  Consider- 
able data  have  been  gathered  regarding  the  fomposition  of  creosotes  and  in 
the  present  publication  data  are  reported  regarding  the  volatility  of  creosotes, 
properties  of  pure  coal-tar  creosote  and  oils  other  than  coal-tar  creosote,  and 
of  mixtures  of  coal-tar  creosote  and  other  oils.  The  value  of  thorough  creosote 
analyses  is  considered  and  improvements  in  the  method  of  distillation  used  in 
the  analyses  are  described. 

In  the  authors'  opinion  it  seems  desirable  that  there  should  be  two  methods 
of  analyzing  creosote — a  field  method  to  show  the  general  character  of  the  oil 
imder  analysis,  and  a  laborati>ry  method  adai)ted  to  the  analysis  of  oil  which 
for  any  reason  requires  careful  examination.  The  details  of  such  methods  are 
given.     Various  grades  of  creosote  and  their  uses  are  explained. 

Regarding  the  new  international  method  of  tannin  analysis,  K.  Schor- 
LEMMER  and  H.  Sichlino  {CoUcginni,  1907,  No.  2H8,  pp.  .'f35-4'i0). — Results  ob- 
tained in  the  analysis  of  various  tannin  substances  by  the  present  method 
(E.  S.  R.,  19,  p.  .309)  and  by  the  old  method  are  compared.  The  authors  be- 
lieve that  the  data  show  that  the  newer  method  gives  the  more  correct  figures. 
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The  estimation  of  moistui'e  in  creosoted  wood,  A.  L.  Dean  {U.  >S;.  Dcijt. 
Agi\,  Forest  Sen:  Circ.  IS.'f,  pp.  7,  figs.  J). — The  ordiiiiiry  method  of  detevmiu- 
luR  moisture  by  drying  at  100°  is  not  ai)plicab]e  to  creosoted  wood  because  the 
creosote  as  well  as  the  water  is  driven  off.  The  author  reports  a  study  of  the 
use  of  :Marcusson's  method  for  this  purpose  and  describes  the  procedure,  which 
gives  satisfactory  results.  The  apparatus  for  use  in  carrying  out  the  deterniinft- 
tiou  is  illustrated.  The  method  is  said  to  be  also  adapted  to  the  estimation  of 
water  in  creosote  oils. 

Concerning'  the  estimation  of  cellulose.  Councler  {Ztsclir.  Forst  it.  Jagdic. 
39  (1907).  Xo.  7,  pp.  'i2S-'i.'il). — A  comparison  of  methods  with  special  referince 
to  the  estimation  of  cellulose  in  wood. 

A  borer  for  soil  sampling,  .T.  M.  von  Hassel  (German  Patent  Xo.  ]899H2. 
Sept.  12,  1905;  al)fi.  in  Chem.  Ztg..  31  (1907),  No.  96,  Repert.  No.  88,  p.  595,  fig. 
1). — The  implement  described  consists  of  an  outer  and  an  inner  cylinder  so  ar- 
ranged that  the  latter  can  be  withdrawn  and  the  soil  core  removed  without 
withdrawing  the  outer  cylinder  from  tlie  soil. 

The  sampling  and  sending  of  fertilizers,  soils,  and  feed  stuffs  for  free 
examination  (Massaelnisetts  Sta.  Circ  10.  itp.  3). — A  summary  of  matters  to 
be  particularly  considered  by  those  desiring  to  have  materials  examined  by  the 
station. 

METEOROLOGY— WATER. 

On  precipitation  types  and  their  influence  on  the  yearly  periods  of  pre- 
cipitation, G.  ScHWALBE  (Met.  Ztselir.,  2//  (1907),  No.  9,  pp.  385-393;  abs.  in 
Scienee,  n.  ser.,  26  (1907),  No.  67.',,  p.  76i).— Four  different  types,  viz,  (1) 
wind  and  storm  type,  (2)  land  rains.  (.3)  transiticm  type,  and  (4)  storm  type, 
are  descril>ed,  and  the  relation  of  these  types  to  the  yearly  distribution  as  shown 
by  observations  on  precipitation  at  Berlin  during  the  10-year  period,  l'S!)4-1003, 
and  at  other  places  in  (Germany,  is  discussed.  The  distribution  of  the  tyi)es  in 
different  parts  of  Germany  is  also  briefly  considered. 

"  The  conclusions,  which  are  of  wide  application,  are  as  follows:  (1)  The  in- 
fluence of  thunderstorm  rains  upon  the  annual  rainfall  amount  is  considerable; 
(2)  as  thunderstorms  occur  almost  wholly  in  summer,  they  tend  to  make  the 
summer  the  season  of  maximum  rainfall;  (3)  without  the  thunderstorm  rain- 
falls the  annual  period  shows  a  tendency  to  heavier  rains  in  spring  and  fall, 
with  less  rain  in  the  extreme  seasons;  (4)  in  the  interior  of  eastern  Germany 
the  continental  type  of  snmn)er  rainfall  maximum  is  n)arked,  so  that  the  .mnual 
period  is  not  essentially  altered  by  thunderstorms;  (5)  rainfall  which  comes  in 
showers  *s  fairly  equally  distributed  throughout  the  year;  (6)  squalls  have  a 
maximum  in  spring  and  fall ;  (7)  general  rains  have  a  winter  maximum  in  coast 
districts,  an  autumn  maximum  in  transition  areas,  and  a  summer  maximum  In 
the  interior." 

Temperature  and  moisture  of  the  air  at  0.2  and  2.2  meters  above  the  soil 
(Ztselir.  For.st  u.  Jagdw.,  39  (I'MH).  \<>.  11,  pp.  722-72-'i). — Observations  during 
each  month  of  ItKXi  are  recorded  which  show  that  the  vapor  pressure  varied 
\ery  slightly  at  the  two  heights  during  the  winter,  l)Ut  in  summer  was  consider- 
ably greater  near  the  surface  of  the  soil  than  at  the  greater  height,  the  greatest 
difference,  1.2  nnn.,  occurring  in  July.  The  relative  humidity  also  increased  as 
the  surface  of  the  soil  was  ai)proached. 

A  summary  of  temperature  conditions,  insolation,  and  rainfall  in  middle 
Japan,  E.  Papellier  (dartenwelt,  12  (1907),  No.  9,  pp.  103-105,  fig.  /). — The 
general  climatic  conditions  with  especial  reference  to  their  effect  upon  the 
growth  of  certain  garden  plants  which  have  been  introduced  into  various  parts 
of  Europe  from  Japan  are  summarized,  and  a  table  shows  temperature,  frosts, 
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and  rainy  and  snowy  days  for  each  month  of  1900  at  Higashi-Snma  in  central 
.Tai)an  100  meters  above  sea  level  and  1.5  km.  from  the  coast. 

Report  on  the  work  of  the  station  of  agricultural  climatology  of  Juvisy 
during  1906,  C.  Flammarion  (Bill.  Mens.  Off.  Reim'ig.  Agr.  [/'(n/.s|,  6'  {1901), 
Nos.  10,  pp.  1115-1193,  figs.  7;  11,  pp.  1323-1321). — As  nsual,  this  report  con- 
tains records  of  observations  on  atmospheric  pressnre,  the  temperature  of  the 
air,  soil,  and  underground  water,  and  the  relative  humidity,  rainfall,  sunshine, 
cloudiness,  and  ladiation.     The  data  are  recorded  in  tables  and  diagrams. 

The  mean  annual  temperature  of  the  air  for  the  year  was  10.5°  C,  which  Is 
very  near  the  normal.  The  temperature  of  the  soil  at  depths  of  0.25.  0.5,  0.75, 
1,  and  1.5  meters  varied  with  the  temperature  at  the  surface,  though  lagging 
somewhat  behind  it.  The  mean  annual  temperature  of  the  ground  water  at  a 
depth  of  13.S  meters  was  11.25°  C.  The  annual  variation  was  only  1.55°  C. 
The  total  rainfall  was  593.8  mm.,  the  number  of  hours  of  sunshine  during  the 
year  1.978.     The  season  in  general  was  not  strikingly  abnormal  in  any  respect. 

The  results  of  experiments  during  3  years  with  a  large  number  of  different 
garden  crops  to  determine  whether  the  moon  exerts  any  influence  upon  the 
germination  and  growth  of  these  crops  are  summarized  in  this  report.  The 
results  were  contradictory  and  do  not  permit  of  any  definite  conclusions. 

Meteorological  observations  at  the  Massachusetts  Agricultural  Experi- 
ment Station,  J.  E.  Ostrander  and  T.  A.  Barry  {Massachusetts  Sta.  Met.  Bills. 
229,  230,  PI),  .'i  each). — Summaries  of  observations  at  Amherst.  Mass.,  on  pres- 
sure, temperature,  humidity,  precipitation,  wind,  sunshine,  cloudiness,  and 
casual  i)henomena  during  January  and  February,  1908.  The  data  are  briefly 
discussed  in  general  notes  on  the  weather  of  each  month. 

Meteorology,  N.  C.  Hamner  and  F.  W.  Christensen  {Pennsiitvania  ^ta. 
Rpt.  UHHU'pp.  99-108,  2t7-2JtO). — The  observations  here  I'ecorded  are  of  the  same 
character  as  those  reported  in  previous  years  (E.  S.  R.,  18,  p.  210).  Monthly 
summaries  of  observations  are  given  in  the  body  of  the  report  and  the  detailed 
record  in  an  appendix.    The  summary  for  1905  is  as  follows: 

Summary  of  meteorological  observations,  1905, 


Growing  season 
(Apr. -Sept.). 


Barometer  (Inches): 

Mean '  30.045 

Temperature  (°  F.):  i 

Mean i  47.6 ,  61.7. 

Highest—    -    89  (.June  19) '89  (June  19). 

Lowest I  -  n  (Feb.  14) ,  18  (Apr.  17). 

Greatest  daily  range 45  (Apr.  4) 1  45  (Apr.  4). 

Least  flaily  range 3    (Jan.   2,   Oct.   31,    and 

Dec.  19,  20).  I 

Mean  daily  relative  humidity  (percent) 83.3 1  78.4. 

Rainfall  (inches)., 37.08 !  19.83. 

Number  of  days  on  which  0.01  in.  or  more  of  rain  fell--!  133 j  72. 

Mean  percentage  of  cloudiness !  48.4 1  43.7. 

Number  of  days  on  which  cloudiness  averaged  80  i  10.5 1  38. 

per  cent  or  more.  I 

Last  frost  in  spring May  24. 

First  frost  in  faU I Sept.  26. 


The  climate  of  Buenos  Aires  {Statis.  Ann.  City  Buenos  Aires,  16  {1906), 
pp.  2-8). — Tabular  summaries  are  given  of  observations  on  pressure,  tempera- 
ture, humidity,  rainfall,  velocity  of  the  wind,  and  sunshine,  and  on  the  ozone, 
carbon  dioxid,  and  ammonia  content  of  the  air.  Observations  at  frequent  in- 
tervals on  the  bacteria  content  of  the  air  are  also  reported,  with  analyses 
(nitrogen  content)   of  the  rainfall  of  each  month.     The  total  annual  rainfall 
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Avas  768.3  imn.  This  contained  36.29  mg.  of  free  ammonia,  10.02  u\g.  of  organic 
annnonia,  0.18  mg.  of  nitrous  acid,  and  8.94  mg.  of  nitric  acid  per  1,000  cc. 

Meteorolog'ical  observations  [in  Egypt,  1904]  {Cairo:  Survey  Dcpt.,  Egypt, 
pp.  25-'i;  (ih.s.  ill  Quart.  .Jour.  Roy.  Met.  Sov.  [London],  33  (1907),  No.  IJjS,  pp. 
257-21)0). — Tal)ular  sunnnaries  are  given  of  oliservations  on  atmospheric  pres- 
sure, temperature,  precipitation,  humidity,  cloudiness,  vapor  tension,  and  direc- 
tion and  velocity  of  the  wind  at  Abbassia,  Alexandria,  Assiut,  Assuan,  Berber, 
Dueim,  Gizeh,  Ilelwan,  Khartum,  Mongalla,  Port  Said,  Koseires,  Suakin,  Wady 
Haifa,  and  Wad  Medani. 

The  rains  of  the  Nile  basin  and  the  Nile  flood  of  1906,  H.  G.  Lyons  (Sur- 
vey Dept.,  Egypt,  Paper  Xo.  2,  pp.  70,  pis.  16;  abs.  in  Science,  n.  ser.,  26  (1907), 
No.  675,  p.  800). — The  seven  dry  years  ending  in  1905  were  succeeded  by  a  flood 
of  nearly  average  volume  in  1906.  The  Nile  flood  is  determined  by  the  summer 
rains  of  Abyssinia. 

Tills  bulletin  summarizes  the  available  rainfall  data  obtained  at  recently 
established  meteorological  stations  in  the  Sudan  and  at  points  in  other  equato- 
rial regions  near  to  and  within  the  L^i)per  Nile  basin  as  a  basis  for  prediction  of 
the  character  of  the  Nile  flood.  While  the  need  of  more  systematic  study  of 
the  meteorological  conditions  is  recognized,  the  data  already  obtained  show 
that  "the  factors  which  affect  the  low-stage  levels  of  the  river  are  (a)  the 
intensity  of  the  rainfall  in  Abyssinia,  (b)  its  continuance  into  September  and 
October,  (c)  the  volume  stored  in  the  valley  of  the  White  Nile,  and  (d)  rain- 
storms in  the  months  November  to  April  which  temporarily  raise  the  water- 
level." 

[Rainfall  of  the  Gold  Coast  of  Africa],  A.  E.  Evans  (Govt.  Gold  Coast, 
Rpt.  Bot.  and  Agr.  Dcpt.,  1906,  pp.  28-32). — Monthly  summaries  are  given  of 
rainfall  at  Aburi  Botanic  Gardens  1897  to  1906,  at  Tarkwa  Botanic  Station 
1904  to  1906,  and  at  two  other  places  during  1906. 

The  meteorological  year  1906-7  in  Middle  Europe  with  special  reference 
to  floods  and  destructive  storms.  W.  Krebs  (Ber.  Deut.  Phys.  GeselL,  5  (1907), 
No.  20,  pp.  572,  573). — This  is  a  brief  abstract  of  a  paper  based  upon  data  from 
42  meteorological  stations  in  Middle  Europe  during  the  year  ended  August  31, 
1907. 

Meteorology,  E.  Kleinschmidt  (Jahrh.  Naturw.,  22  (1906-7),  pp.  133-172). — 
This  chapter  reviews  the  progress  during  1906-7  in  aerology,  meteorological 
optics,  atmospheric  electricity,  terrestrial  magnetism,  the  behavior  of  meteoro- 
logical elements  in  darkness,  and  the  relation  of  weather  conditions  in  opposite 
quarters  of  the  earth. 

Air  and  water,  G.  Bleuel  (Jahresber.  Agr.  Chem.,  3.  ser.,  9  (1906),  pp. 
3-.'i2). — This  is  the  usual  review  of  investigations  (up  to  the  end  of  1900)  on 
the  chemistry  and  physics  of  the  air  and  of  atmospheric  preci[)itations,  ou 
spring,  drainage,  and  sewage  waters,  and  on  the  purification  of  sewage  water. 
A  classified  bil)liography  is  given  at  the  end  of  the  chapter. 

The  construction  of  drain  gages  at  Pusa,  M.  H.  Arnott  and  J.  W.  Leather 
(Mem.  Dept.  Agr.  India,  Chem.  Ser.,  1  (1907),  No.  5,  pp.  57-77,  pis.  20,  figs.  6).— 
The  method  and  cost  of  construction  of  two  drain  gages,  each  having  a  super- 
ficial area  of  7  ft.  4  in.  by  6  ft.,  and  one  6  ft.  deep,  the  other  3  ft.  deep,  are 
given  in  detail.  The  gages  are  similar  to  those  which  have  been  in  use  at 
Rothamsted  for  a  long  i)eriod  of  years,  and  to  those  constructed  at  Cawnpore 
in  1903.  In  tlie  construction  of  these  gages  great  care  was  exercised  to  inclose 
the  undisturbed  soil  in  its  original  state. 

Surface  water  supply  of  California  and  of  the  North  Pacific  coast  drain- 
ages, 1906,  W.  B.  Clapp,  .1.  C.  Stevens,  et  al.  (U.  S.  Geol.  Surrey.  Wafer- 
Supply  and  Irrig.  Papers  Nos.  213,  pp.  219,  pis.  .',,  figs.  2;  21. ),  pp.  Yl-\-208,  pis. 


816  EXPERIMENT    STATION    RECORD. 

'h  fW^-  2). — Theso  papers,  like  the  preeeilin.LC  mniibers  in  tlie  same  series, 
contain  information  similar  to  tliat  publislied  in  previous  years  under  the  title 
Kei)()rt  of  Progress  of  Stream  Measurements,  and  include  not  only  records  of 
flow  of  streams  in  tlie  areas  named,  but  data  regarding  precipitation,  evapora- 
tion, water  power,  and  river  profiles,  as  well  as  "  the  results  of  computations 
based  on  these  data,  and  other  infoimation  that  has  a  direct  bearing  on  the 
subject,  such  as  descriptions  of  basins  and  the  streams  draining  them,  utility  of 
the  water  resources,  etc." 

Geolog'y  and  ■water  resources  of  a  portion  of  the  Missouri  River  Valley 
in  northeastern  Nebraska,  G.  E.  Condra  (//.  »S'.  GeoL  kSurvey,  Watcr-Suiiplj/ 
I'apcr  No.  215,  ini.  59,  pis.  11). — "The  region  considered  in  this  report  lies  in 
northeastern  ^Nebraska,  south  of  Missouri  River,  and  extends  about  150  miles 
east  and  west  and  approximately  2D  miles  north  and  south.  The  total  area  is 
over  4,100  square  miles,  comprising  Dakota,  Cedar,  Knox,  and  Boyd  counties 
and  the  northern  part  of  Holt  County." 

The  report  gives  the  results  of  field  studies  during  the  summer  of  1903  on 
topography  and  geology,  including  especially  mineral  resources,  surface  and 
underground  water  resources  in  general  and  in  detail  for  each  county,  besides 
brief  notes  on  soils,  crops,  stock  raising  and  dairying,  and  timber  resources. 

"The  soils  of  the  region  are  of  se\eral  types,  having  been  formed  by  various 
agencies  acting  on  rocks  of  different  kinds;  most  of  them  are  closely  related  to 
the  underlying  formations.  Much  of  the  eastern  and  central  parts  of  the  area 
lies  in  the  fertile  loess  region  where  the  soil  is  deep  and  easily  worked,  receives 
and  holds  moisture  well,  and  yields  heavy  crops  on  both  hilly  and  level  lands. 
The  alluvial  bottom-land  or  flood-plain  soil  is  also  fertile  and  easily  tilled,  but 
in  the  lowest  areas  fields  are  often  damaged  by  high  waters  and  by  shifting  of 
the  river  channel.  The  heavy  Pierre  clay,  or  gumbo  soil,  is  especially  extensive 
in  Boyd  County;  it  contains  some  alkali  and  often  affords  bad  water,  but 
usually  produces  good  grass  and  heavy  yields  of  corn,  oats,  and  wheat,  especially 
where  the  clay  is  mixed  with  sand.  The  sa,ndy  upland  soils  in  Cedar,  Knox, 
Holt,  and  western  Boyd  counties  stand  droughts  well  and  are  gradually  being 
utilized." 

Geolog-y  and  water  resources  of  the  Republican  River  Valley  and  adja- 
cent areas,  Nebraska,  G.  E.  Condra  (U.  .S'.  GcoL  Siiri'cy,  Wafrr-Siipiilt/  iintl 
Irrig.  I'apcr  No.  216,  pp.  11,  pis.  13,  figs.  3). — This  report  deals  with  a  portion  of 
southern  Nebraska  22J  miles  wide  and  272*  miles  long,  comprising  an  area  of 
about  0,1!)0  square  miles  and  including  the  greater  part  of  10  counties,  which 
are,  from  east  to  west,  Jefferson,  Thayer,  Nuckolls,  Webster,  Franklin,  Harlan, 
Furnas,  liedwillow,  Hitchcock,  and  Dundy.  These  counties  lie  along  the  Kansas 
border,  extending  from  the  vicinity  of  Fairbury  westward  to  the  Colorado  State 
line.  The  report  is  the  result  of  general  observations  made  during  several 
consecutive  seasons  and  of  special  field  studies  during  the  summer  of  1904. 

The  topography,  drainage,  and  climate  are  briefly  discussed,  and  the  geology 
and  water  I'esonrces  are  treated  in  detail.  The  agricultural  resources  (soils, 
crops,  stock  raising  and  dairying,  and  timber)  also  receive  some  attention. 

From  the  average  annual  rainfall  at  S  stations  a  diagram  was  i)lattod  which 
shows  the  rather  gradual  decline  of  rainfall  from  about  30  in.  on  the  eastern 
boundary  to  less  than  20  in.  on  the  western. 

It  is  shown  that  in  general  the  area  "  is  underlain  by  various  formations 
of  cretaceous  age  lying  unconformably  on  carboniferous  formations  and  exten- 
sively overlain  by  tertiary  and  quaternary  deposits.  Originally  the  latter  cov- 
ered the  entire  sui'face,  but  they  have  now  been  removed  in  the  deeper  valleys." 

Detailed  data  regarding  the  water  supply  from  surface  and  underground 
sources  are  given  for  the  area  as  a  whole  and  for  each  county.     The  supply  of 
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r;nrf;ice  watcM"  for  iniiratlon  is  limitoil,  ami  it  lias  t)een  found  that  irrigation 
iiloii.u  the  main  valley  of  the  KeiMihlifan  in  the  western  eonnties  is  practicable 
only  near  the  headwaters  and  below  the  months  of  some  of  the  sti'ong  tributary 
streams.  "The  counties  inclndinj;  most  of  the  area  are  Dimdy,  17,41.'j  acres; 
Hitchcock,  13,070;  Redwillow,  3,035.     In  1904  the  area  was  much  less." 

Agriculture  is  stated  to  be  by  far  the  most  important  resource  of  the  region, 
but  is  greatly  affected  by  local  variations  in  climate,  ground  water,  and  soils. 
"  The  many  different  kinds  of  soils  have  not  been  differentiated.  In  general, 
the  distribution  of  the  different  types  corresponds  with  that  of  the  geologic 
formations,  but  minor  variations  exist,  often  of  considerable  importance  in 
phmt  growth.  There  are  in  the  regi<m  three  fairly  distinct  agricultural  prov- 
inces— the  loess  table-lands,  the  alluvial  bottom  lands,  and  the  sand  hills. 

"  The  loess  plains  of  the  wide  table-lands  between  the  valleys  occupy  the 
greater  part  of  the  area  treated  in  this  report.  Where  the  streams  have  cut 
through  the  loess,  the  various  iinderlyiug  formations  appear  with  soils  of  dif- 
ferent kinds  extending  in  narrow  belts  along  the  valley  slojjes.  Glacial  soils, 
which  occur  mostly  in  .lefferson  County,  are  clayey  or  sandy,  with  an  admixture 
of  pebbles  and  bowlders.  Soils  on  or  below  outcroi)s  of  Dakota  sandstone  are 
sandy,  but  in  places  are  clayey  or  ocherous.  Extensive  alluvial  soils  occur  along 
the  rivers  and  their  tributaries.  They  contain  a  high  percentage  of  silt  or  sand 
and  usually  a  small  proportion  of  clay.  Soils  formed  from  the  cretaceous  shales 
and  chalk  rock  extend  along  some  of  the  valley  slopes  not  covered  by  loess  or 
alluvium,  and  are  usually  of  bad  quality  for  agriculture. 

"  In  the  sand-hill  region  loose  sandy  soil  of  the  dunes  consists  mainly  of 
quartz  sand  with  but  little  clay,  while  in  the  basins  and  dry  valleys  there  is 
an  iidmixtnre  of  some  humus  and  considerable  clay. 

"  The  table-land  soil  is  sandy,  and  may  grade  into  sand  hills  on  one  side  and 
into  the  so-called  plains  marl  or  western  loess  on  the  other.  The  talus  slopes 
below  ledges  of  tertiary  rock  are  mostly  sandy  or  gravel ly."" 

Dew  ponds  {Jour.  Bd.  Agr.  [London],  1',  {IU07),  Xo.  8,  pi).  .'/US,  Ji99). — This 
is  a  notice  of  a  second  edition  of  a  book  by  A.  J.  and  Li.  Hubbard  on  Neolithic 
Dew  iionds  and  Cattleways  (E.  S.  R.,  17,  p.  533). 

A  contribution  to  the  study  of  the  location  of  underground  water,  L.  Rey 
(Jour.  A(jr.  J'rat.,  n.  .ser.,  1-i  ( 1907),  No.  4i,  PP-  567-570). — The  external  features 
indicating  the  presence  of  underground  waters  are  described. 

Relation  between  radioactivity  of  underground  waters  and  their  hydrology, 
I".  Diem:ut  and  E.  Bouquet  {C'onnit.  liciul.  Acad.  /Sc/.  [7'«r/.sJ,  l.'i5  (1907),  No. 
Ui,  pp.  89-',-896,  fig.  I ;  abs.  in  Rev.  Sci.  [Paris],  5.  ser.,  8  (]907),No.  22.  p.  701).— 
A  study  of  the  radioactivity  of  various  si)ring  waters  showed  variations  in  this 
property  corresponding  with  changes  in  level  of  the  ground  water  and  in  elec- 
trical resistance.  The  radioactivity  was  especially  marked  in  the  upper  levels 
of  the  water  and  varied  at  different  depths.  No  differences  corresponding  to 
geological  and  paleontological  conditions  were  observed. 

SOILS— FERTILIZERS. 

Soils,  C.  W.  r.ruKKTT  (Ac/r  York  and  London,  1907,  pp.  A  11+303,  pi.  1,  figs. 
129). — The  book  treats  in  a  popular  way  of  the  pro|)erties,  improvement,  and 
management  of  soils  and  the  problems  of  crop  growing  and  feeding.  Different 
chapters  deal  with  soil  makers,  the  soils  that  living  things  have  made,  what  we 
find  in  soils,  the  texture  of  the  soil,  how  plants  feed,  the  elements  that  plants 
use,  how  plant  food  is  preserved,  getting  accpiainted  with  plant  food,  the  jmten- 
tial  plant  food — its  stores  and  nature,  the  role  the  tillage  l)lays,  liming  the  land — • 
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a  correctiA'e  foi*  acidity,  the  quest  of  nitrogen,  tlie  release  of  soil  nitrogen,  nitri- 
fication, reclaiming  lost  nitrogen,  soil  inoculation,  draining  tlie  land,  soil  water — 
how  it  is  lost  and  how  it  may  be  held,  dry  farming — a  problem  in  water  con- 
servation, tillage  tools,  the  cultivation  of  crops — the  tools  and  purpose,  stable 
manure — its  composition  and  its  preservation,  handling  manure  on  the  farm, 
buying  plant  food  for  the  soil,  using  chemical  manure  intelligently,  mixing 
fertilizers  at  home,  dairying — an  example  in  soil  building,  rotation  of  crops, 
and  the  old  worn-out  soils — what  we  may  do  for  them. 

Chem^ical  analysis  of  soils,  W.  P.  Brooks  (Elassachusetts  Sta.  Circ.  11,  pp. 
2). — This  is  a  brief  statement  regarding  the  probable  value  of  soil  analyses  as 
means  of  determining  fertilizer  requirements  and  of  the  conditions  under  which 
the  station  will  undertake  such  analyses  for  private  parties. 

Moisture  content  and  physical  condition  of  soils,  F.  K.  Cameron  and  F.  E. 
Gallagher  (U.  (S'.  Dept.  Agr.,  Bur.  tioils  Bui.  50,  pp.  70,  figs.  33). — This  bulletin 
gives  the  results  of  an  investigation  on  the  relation  of  physical  condition  tu 
moisture  content. 

In  these  investigations  the  soils  were  put  into  different  states  with  varying 
amounts  of  water  and  then  subjected  to  various  quantitative  physical  tests. 
Account  was  also  taken  of  the  judgment  of  experienced  greenhouse  men  as  to 
the  general  i)hysical  condition  of  the  soils  before  and  after  the  measurements 
were  made.  The  physical  factors  studied  were  penetration  and  cohesion,  ap- 
parent specific  gravity  or  volume  as  related  to  moisture  content  and  successive 
wetting  and  drying,  rate  of  evaporation,  and  moisture  distribution.  The  previ- 
ous investigations  on  each  of  these  phases  of  the  subject  are  reviewed  and  the 
sjjecial  apparatus  and  methods  employed  in  the  investigations  here  reported  are 
described  in  detail. 

The  conclusions  in  general  are  that  the  physical  condition  of  the  soil  is  most 
intimately  connected  with  its  Avater  content,  as  shown  not  only  by  the  general 
behavior  and  ai)pearance  of  the  soil  but  also  by  the  systematic  quantitative 
measurements  of  the  physical  factors  named.  The  investigations  are  further 
held  to  show  a  marked  accentuation  in  the  physical  properties  at  a  critical 
water  content  and  that  this  critical  content  is  identical  with  the  optimum  v^^ater 
content.  This  critical  moisture  content  was  found  to  agree  quite  closely  with 
the  moisture  equivalent  as  detei'mined  in  8  soils  by  the  Briggs  and  McLane 
method  (E.  S.  R.,  11),  p.  416). 

"  The  moisture-penetration  curve  shows  a  minimum  force  required  for  pene- 
tration at  the  oi)timum  water  content;  the  moisture-apparent  specific  gravity 
curve  shows  a  minimum  i)oint  at  the  optimum  water  content:  the  curves 
for  evaporation  show  a  marked  difference  in  the  rate  of  evaporation  above 
and  below  the  optinunn  water  content.  It  is  apparent,  therefore,  tliat  the 
true  significance  of  oi)timum  water  content  is  that  particular  content  at 
which  the  soil  can  be  put  into  the  best  possible  condition  for  plant  growth. 
The  plant  can  then  best  draw  its  needed  water  from  the  soil  because  all 
the  other  factors  making  for  good  growth  are  also  at  their  best.  Moreover, 
an  increase  in  water  content  in  excess  of  the  optimum  generally  produces  a 
greater  detrimental  effect  on  the  plant  than  a  decrease  below  the  optimum." 

The  conclusion  is  therefore  drawn  tliat  as  a  rule  the  physical  optimum  as 
determined  by  the  soil  properties  is  also  the  physiological  optimum  as  deter- 
mined l)y  the  plant.  "The  available  evidence  seems  to  be  conclusive  that  the 
l)roblem  of  water  supply  and  optimum  water  content  is  fundamentally  a  soil 
problem  and  incidentally  a  plant  problem."  The  data  reported  in  support  of  this 
conclusion  regarding  the  physiological  optimum  include  deterrpinations  accord- 
ing to  Heinrich's  method  (E.  S.  R.,  7,  p.  481)  of  the  moisture  content  at  which  1!) 
different  kinds  of  plants  began  to  wilt  in  a  calcareous  soil  and  in  a  peaty  soil. 
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these  percentages  varying  in  the  case  of  the  calcareous  soil  from  5.07  per  cent 
with  potatoes  to  11.3  per  cent  with  horse  beans,  and  in  case  of  the  peaty  soil 
from  32.3  per  cent  with  oats  to  43.6  per  cent  with  wheat. 

"Another  point  which  this  investigation  has  brought  out  in  a  striking  way  is 
the  'hysteresis'  observable  in  the  volume  change  when  a  soil  is  alternately 
wetted  and  dried  out.  This  process  results  in  a  natural  paclving  of  the  soil 
and  is  seriously  detrimental  to  the  maintenance  of  good  tilth  if  the  extremes 
of  moisture  content  reached  are  wide  apart." 

The  action  of  water  and  aqueous  solutions  upon  soil  carbonates,  F.  K.  Cam- 
eron and  J.  M,  Bell  (U.  S.  Dept.  Agr.,  Bur.  Soils  BuL  Jf9,  pp.  6.'/,  figs.  5). — This 
bulletin  reviews  the  literature  of  investigations  on  the  solubility  of  carbon 
dioxid,  lime,  calcium  carbonate,  magnesia,  and  magnesium  carbonate  in  water 
and  aqueous  solutions  of  various  kinds.  It  includes  investigations  previously 
reported  by  the  Bureau  of  Soils  (E.  S.  R.,  13,  p.  428;  14,  p.  524;  IS,  p.  117;  and 
19,  p.  221)  as  well  as  others  here  published  for  the  first  time. 

The  following  are  in  brief  the  general  conclusions  drawn  from  the  work :  The 
solubility  of  carbon  dioxid  in  salt  solutions  is  less  than  in  an  equal  volume  of 
water.  The  solubility  of  the  dioxid  in  water  is  increased  by  addition  of  nitric 
acid,  in  sulphuric  acid  is  decreased  by  the  addition  of  water,  and  in  water  is 
decreased  by  the  addition  of  sulphuric  acid.  Consequently  there  is  a  mixture 
of  sulphuric  acid  and  water  which  dissolves  a  minimum  quantity  of  carbon 
dioxid.  "  The  more  concentrated  the  solutions  are,  the  less  carbon  dioxid  is 
absorbed.  The  solubility  iu  solutions  of  strontium  chlorid  is  between  that  in 
calcium  and  barium  chlorids.  The  quantity  of  carbon  dioxid  absorbed  becomes 
less  as  the  temperature  increases.  The  solubility  is  less  in  sulphate  solutions 
than  in  chlorid  solutions,  and  less  in  chlorid  solutions  than  in  nitrate  solutions. 
Solutions  of  sodium  salts  absorb  carbon  dioxid  less  readily  than  solutions  of 
similar  potassium  salts,  and  solutions  of  ammonium  salts  are  better  solvents 
than  solutions  of  either  sodium  or  potassium  salts." 

The  apparent  solubility  of  lime  in  aqueous  solutions  depends  largely  on  its 
origin,  and,  therefore,  on  the  impurities  it  contains.  At  0°  C.  it  is  approxi- 
mately twice  that  at  100°  C,  the  temperature  solubility  curve  approximating  a 
straight  line.  The  solubility  iu  dilute  solutions  of  sodium,  potassium,  and 
ammonium  chlorids  is  greater  than  in  pure  water.  The  solubility  curves  for 
solutions  of  sodium  and  potassium  chlorids  have  maximum  points,  an;l  the 
Rolubility  is  less  in  saturated  solutions  tlian  in  pure  water. 

"  The  solubility  of  lime  in  very  dilute  solutions  of  calcium  chlorid  seems  tt» 
be  less  than  in  pure  water,  but  as  the  concentration  increases  the  solubility  is 
raised  much  above  that  in  pure  water,  es[)ecially  at  higher  temperatures. 

"  At  lower  temperatures  and  iu  the  more  concentrated  solutions  of  calcium 
chlorid  the  stable  solid  phase  is  calcium  oxychlorid. 

"  The  presence  of  other  hydroxids  depresses  markedly  the  solubility  of  lime. 

"The  presence  of  gypsum  does  not  appreciably  affect  the  solubility  of  lime. 

"  In  contact  with  very  dilute  solutions  of  calcium  nitrate,  lime  passes  into 
solution  as  such,  the  solubility  increasing  with  concentration  of  nitrate;  at 
higher  concentrations  the  stable  solid  is  one  of  a  series  of  solid  solutions,  the 
content  of  lime  still  increasing  with  increase  of  nitrate;  at  still  higher  concen- 
trations the  stable  solid  is  a  basic  nitrate  of  definite  composition,  and  the  con- 
centration of  lime  in  solution  falls  with  increase  of  nitrate;  finally,  at  very 
high  concentrations  the  neutral  nitrate  separates  as  a  solid  phase. 

"  In  solutions  of  glycerol  or  mannite  the  solubility  of  lime  is  increased  mark- 
edly with  increase  of  concenti'ation  of  the  carbohydrate. 

■'  When  lime  is  brought  into  contact  with  sugar  solutions  the  ratio  of  lime 
to  sugar  iu  the  solid  varies  continuously  with  the  composition  of  the  solution. 
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autl  consequently  the  solid  couipound  resultiii;:;  wlien  lime  is  added  in  excess  to 
a  sugar  solution  is  one  of  a  series  of  solid  solutions. 

"  Cold  sugar  solutions  have  a  much  greater  solvent  action  upon  lime  than 
have  the  same  solutions  when  hot.  Heating  tends  to  precipitate  one  of  the 
solid  solutions  described  above. 

"  The  ratio  of  lime  to  sugar  in  solution  depends  on  the  tem{)erature  and  on 
the  concentration." 

The  results  of  the  studies  of  the  solubility  of  calcium  carbonate  lead  to  the 
conclusion  that — 

"  Calcite  is  the  stable  form  of  calcium  carbonate  at  ordinary  temperatures. 
In  concentrated  salt  solutions  or  at  the  higher  concentrations,  aragonite  is 
probably  the  stable  phase.  Regarding  the  formation  of  natural  dolomite,  the 
literature  affords  no  satisfactory  explanation.  High  temperatures  and  concen- 
trated solution  seem  to  be  necessary  for  its  formation.  At  the  low  temperatures 
calcium  carbonate  forms  a  hydrate  with  five  molecules  of  water  of  ci'ystalliza- 
tion.  The  results  upon  the  solubility  of  calcium  carbonate  in  water  are  very 
discordant,  but  there  is  good  authority  for  the  generalization  that  it  is  more 
soluble  in  hot  water  than  in  cold.  The  solubility  ...  in  water  containing 
carbon  dioxid  increases  as  the  quantity  of  carbon  dioxid  in  solution  increases. 
[It]  is  dei)ressed  by  the  addition  of  caustic  soda  to  the  solution. 

"The  canstitication  of  sodium  carbonate  by  lime  is  more  complete  in  dilute 
solution.  Calcium  carbonate  forms  with  sodium  carbonate  two  double  com- 
pounds, whose  stability  depends  on  the  tempoi'titure  and  the  concentration  of  the 
sohition  with  which  they  are  in  contact. 

"The  solubility  of  calcium  carbonate  is  inci'eased  by  addition  of  sodium 
chlorld  or  of  sodium  sulphate.  When  the  pressure  of  carbon  dioxid  is  one 
atmosphere,  the  solubility  of  calcium  carbonate  passes  through  a  maximum 
upon  increasing  the  concentration  of  sodium  chlorid  in  solution,  both  in  the 
presence  and  absence  of  gypsum.  When  increasing  quantities  of  sodium  sul- 
phate are  added,  however,  the  solubility  of  the  carbonate  constantly  increases. 
The  solubility  of  calcium  carbonate  at  25°  C.  is  about  six  times  as  great  in  a 
saturated  solution  of  sodium  sulphate  as  in  a  saturated  solution  of  sodium 
chlorid.  When  certain  solutions  containing  sodium  sulphate  and  chlorid  are 
saturated  with  carbon  dioxid  in  the  i)resence  of  calcium  carbonate  a  new  solid 
phase  ap|)ears,  2CaS04.3Xa2S04. 

"When  the  pressure  of  carbon  dioxid  is  one  atmosphere,  the  solubility  of  cal- 
cium carbonate  passes  through  a  maximum  upon  increasing  the  concentration 
of  potassium  chlorid  or  sulphate  in  solution. 

"  In  the  presence  of  sea  water  the  crystalline  modification  of  calcium  car- 
b(niate  is  more  stable  than  the  amorphous  form.  In  general  the  presence  of 
ammonium  salts  in  solution  increases  the  solubility  of  calcium  carbonate.  On 
Heating,  carbon  dioxid  and  ammonia  escape." 

Calcium  carbonate  is  soluble  in  calcium  and  magnesium  salts,  in  salt  solutions 
which  have  an  acid  reaction,  and  in  strong  acids  whose  lime  salts  are  soluble 
in  the  strong  acid. 

"The  various  determinations  of  the  solubility  of  magnesia  in  water  are  not 
In  accord.  The  modern  writers,  however,  agree  that  this  solubility  is  about 
10  mg.  per  liter  at  20°  C.  The  solubility  of  magnesia  is  augmented  by  various 
salts,  including  magnesium  salts,  but  is  depressed  by  caustic  alkalis.  Several 
basic  chlorids  and  bromids  of  magnesium  have  been  recorded  in  the  literature, 
and  are  obtained  by  adding  magnesia  to  a  solution  of  the  chlorid  or  bromid 
of  magnesium.  .  .  . 

•'  Magnesium  carbonate  forms  several  hydrates,  each  of  which  is  stable 
within  limits  of  concentration  and  temperature  [and]  several  double  compounds 
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with  the  jilkali  carhonates.  The  solubility  ...  is  greatly  increased  by  the 
addition  of  carbon  dioxid  to  the  solution,  tlie  solubility  being  less  at  the  higlier 
temperatures.  [It]  passes  through  a  maximum  as  the  concentration  of  sodium 
chlorid  increases,  but  in  the  presence  of  carbon  dioxid  this  solubility  is  de- 
pressed by  addition  of  sodium  chlorid.  The  solubility  in  solutions  of  sodium 
sulphate  is  increased  by  increasing  the  concentration  of  the  latter." 

The  solubility  of  calcium  carbonate  in  certain  aqueous  solutions,  F.  K. 
Cameron  and  W.  (>.  KomNsoN  (A?>«.  in  Science,  n.  set:,  26  {1901),  No.  660,  p. 
24O). — This  is  an  abstract  of  a  paper  read  before  the  Toronto  meeting  of  the 
American  Chemical  Society. 

The  authors  conclude  that  "  calcium  carbonate  is  much  more  soluble  in  po- 
tassium sulphate  solutions  than  in  potassium  chlorid  solutions.  In  solutions 
of  potassium  chlcn-id  it  passes  through  a  maximum.  When  the  system  is  satu- 
rated with  carlx)n  dioxid  at  atmospheric  pressure  the  calcium  carbonate  is  again 
more  soluble  in  the  more  dilute  potassium  sulphate  solutions  than  in  those  of 
potassium  chlorid,  where  again  it  passes  through  a  maximum.  In  the  more 
concentrated  potassium  sulphate  solutions  syngenite  is  formed." 

The  solubility  of  calcium  carbonate  in  aqueous  solutions  of  potassium 
chlorid  and  potassium  sulphate  at  25°,  F.  K.  Cameron  and  W.  O.  Komnson 
(Joio:  7^7(//.s\  Chciii.,  11  (IDOl),  Xo.  ,S.  pp.  577-580).— This  article  is  based  upon 
data  which  are  also  reported  in  the  article  noted  above. 

The  solubility  of  certain  salts  present  in  alkali  soils,  F.  K.  Cameron,  J.  M. 
Bell,  and  W.  O.  Robinson  {Jour.  Phys.  Chcm.,  11  {1907),  No.  5,  pp.  396-420, 
figfi.  6). — This  paper  reports  the  results  of  a  study  of  solubility  in  9  combina- 
tions of  salts  occurring  in  alkali  soils,  namely,  (1)  calcium  chlorid  and  sodium 
chlorid,  (2)  sodium  chlorid  and  sodium  sulphate,  (3)  sodium  chlorid,  sodium 
sulphate,  and  calcium  sulphate,  (4)  sodium  chlorid  and  calcium  carbonate,  (.5) 
sodium  chlorid,  calcium  carbonate,  and  carbon  dioxid,  (6)  sodium  sulphate  and 
calcium  carbonate.  (7)  sodium  sulphate,  sodium  chlorid.  and  calcium  carbonate, 
(8)  sodium  sulphate,  sodium  chlorid.  calcium  sulphate,  and  calcium  carbonate, 
and  (!))  sodium  suU)hate.  sodium  chlorid,  calcium  sulphate,  calcium  carbonate, 
and  carbon  dioxid.  These  are  considered  typical  systems  encountered  in  study- 
ing the  chemistry  of  alkali  in  soils  of  arid  regions,  and  the  conditions  were 
made  to  approximate  as  nearly  as  possible  those  prevailing  in  the  field. 

The  results  obtained  are  discussed  in  some  detail  and  the  methods  used  are 
described.  "  Incidentally  it  has  been  shown  that  solid  calcium  chlorid  is  not 
to  be  expected  normally  as  a  component  of  alkali  soils,  nor  is  anhydrite  to  be 
expected  normally  where  the  salts  of  sodiinn  and  calcium  predominate.  Fur- 
ther, it  has  been  sliown  that  under  certain  conditions  of  concentration  a 
double  sulphate  of  calcium  and  sodium  can  exist.  At  higher  temperatures  this 
double  salt  is  the  well-known  mineral  glauberite;  at  lower  temperatures  the 
double  salt  has  been  shown  to  have  the  composition  2CaS04.3NaS04." 

A  contribution  to  the  chemistry  and  physiological  action  of  the  humic 
acids,  E.  A.  Robertson,  J.  C.  Irvine,  and  Mildred  E.  Uobson  {Bio-Vliciii.  Jour.. 
2  {1907),  No.  10,  pp.  Ji5S-J,79,  pis.  2.  fif/s.  3;  ahs.  in  Jour.  Sor.  Chcm.  Indus., 
26  {1907),  No.  23,  p.  12'i8). — Studies  of  the  chemical  com]H)sition  of  various 
samples  of  natural  and  artificial  humic  acids  and  of  the  effect  of  the  acids  and 
their  salts  on  fungi  are  reported.      The  results  are  sununarlzed  as  follows: 

"(1)  Natural  humic  acid  obtained  from  peat  varies  greatly  in  composition, 
according  to  the  method  of  preparation.  When  prepared  through  the  ammo- 
nium salt  the  percentage  of  carbon  is  lower,  and  that  of  nitrogen  is  higlier, 
than  when  prepared  from  the  potassimn  salt. 

"(2)  Natural  Inunic  acid  contains  more  combined  nitrogen  and  less  niefh- 
oxyl  than  the  artificial  forms. 
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"(3)  The  form  of  humic  acid  obtained  from  eaue  sugar,  wliicli  retsembles 
most  closely  the  natural  acid,  differs  greatly  in  chemical  structure  from  the 
latter. 

"(4)  The  artificial  acid  is  unaltered  in  composition  by  conversion  into  the 
ammonium  salt  and  reprecipitation. 

"(5)  Humic  and  saccharo-humic  acid  and  their  potassium  salts  are  utiliz- 
able  by  Penicillium  as  sources  of  organic  carbon. 

"(6)  Potassium  hnmate  and,  to  a  less  extent,  potassium  saccharo-humate 
serve  as  organic  nitrogen  food  compounds  for  Penicillium. 

"(7)  The  conclusions  drawn  from  the  physiological  results  of  experimental 
cultures  of  Penicillium  in  the  acids  and  their  potassium  salts  are  in  concord- 
ance with  those  arrived  at  as  the  result  of  chemical  analysis  of  the  compounds." 

The  presence  of  secondary  decomposition  products  of  proteids  in  soils,  O. 
ScHREiXEU  and  E.  C.  Shorey  {Jour.  Biol.  Chem..  3  (1907),  Xo.  3.  i>i>. 
XXXVni,  XXXIX;  ahs.  in  Chem.  AM.,  1  {lUOl),  Xo.  11,  p.  2259).— The  prepa- 
ration of  picoline  carboxylic  acid  from  sodium  hydroxid  extract  of  soils  is 
described.     See  also  a  previous  note  (E.  S.  R.,  19,  p.  419>. 

The  importance  of  micro-organisms  ia  the  circulation  of  nitrogen  in  nature, 
C.  Bakthel  (K.  Landtbr.  Alcad.  Huiidl.  och  Tid.skr.,  ',n  {1901),  Xo.  4-5,  pp. 
32 '1-334,  fiff-   O- — -^  discussion  of  I'eceut  investigations  on  this  subject. 

Progress  in  legume  inoculation,  K.  F.  Kellekman  and  T.  II.  Robinson  ( U.  8. 
Dept.  Agr.,  Farmers'  Bui.  315,  pp.  20). — The  main  facts  brought  out  in  this  bul- 
letin are  summarized  as  follows:  "  (1)  Abundant  nodule  formation  improves  the 
chemical  composition  as  well  as  increases  the  quantity  of  a  leguminous  crop. 
(2)  Leguminous  croi)s  with  noilules  are  more  valuable  as  green  manure  than 
leguminous  crojis  lacking  nodules.  (3)  Nematode  galls  or  root-knots  resemble 
nodules  in  ai)pearance.  but  they  are  very  injurious  and  care  should  be  taken  not 
to  confuse  the  two  growths.  (4)  It  is  wisest  to  depend  upon  pure  cultures  for 
inoculating  purposes.  If  soil  is  to  be  used,  however,  great  precautions  should 
be  taken  in  selecting  and  handling  the  soil  to  guard  against  the  introduction  of 
weeds  or  plant  diseases." 

Root  action  and  bacteria,  F.  Fletcher  {Xature  [London],  16  {1901),  Xos. 
1968,  I).  210 J  1911,  p.  518). — These  are  brief  notes  referring  to  previous  investi- 
gations by  the  author,  showing  the  excretion  of  toxic  substances  of  an  alkaloidal 
nature  by  plant  roots. 

The  role  of  the  oxidizing  power  of  roots  in  soil  fertility,  O.  Schreiner  and 
II.  S.  Reed  (Jour.  Biol.  Chem.,  3  {1901),  Xo.  3,  pp.  XXIV,  XXV;  abs.  in  Chem. 
Abs.,  1  {1901),  Xo.  11,  p.  2259). — Evidence  is  adduced  to  show  that  roots  pos- 
sess well-deflued  oxidizing  powers,  due  principally  to  enzyms.  Certain  sub- 
stances used  as  fertilizers  promote  the  activity  of  roots,  and  root  oxidation  is 
more  active  in  fertile  than  in  unproductive  soils. 

The  products  of  germination  affecting  soil  fertility,  O.  Schreiner  and  M.  X. 
Sullivan  {Jour.  Biol.  Chem..  3  {1901),  Xo.  3,  pp.  XXV,  A'A'T7;  abs.  in  Chem. 
Abs.,  1  {1901),  No.  11,  p.  2258). — Water  in  which  seeds  had  germinated  and 
seedlings  had  grown  apparently  contained  toxic  properties  which  interfered 
with  the  growth  of  a  second  crop  in  the  same  solution.  Similar  toxic  properties 
were  observed  in  the  juice  expressed  from  seedlings.  The  juice  was  found  to 
contain  cholin,  xanthin  bases,  and  soluble  organic  phosphorus  compounds. 

Fertility  of  soils  as  affected  by  manures,  F.  D.  Gardner  (U.  8.  Dept.  Agr., 
Bur.  8oUs  Bui.  4^,  PP-  59,  figs.  5). — This  bulletin  "embodies  the  results  of  a 
uniform  scheme  of  manurial  treatments,  as  measured  by  the  resulting  increase 
in  plant  growth  on  soils  collected  from  2-20  fields  in  23  States,  located  in  the 
eastern  half  of  the  United  States."  Ninety  soil  types  were  represented  in  the 
experiments. 
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The  investigations  were  made  by  means  of  the  paraffiu-pot  method  described 
in  earlier  bulletins  (E.  S.  R.,  17,  p.  227)  and  were  confined  to  "high- 
grade,  standard  fertilizing  materials,  consisting  of  nitrate  of  soda,  snlphate  of 
potash,  and  acid  pliosphate,  together  with  air-slalied  lime,  well-decomposed 
stable  manure,  and  green  cowpea  vines.  These  ingredients  were  ai)plied  to 
the  soil  separately  and  in  various  combinations."  The  relative  effects  of  "the 
different  fertilizers  were  measured  by  the  transpiration  as  well  as  by  the  green 
growth  of  wheat  during  the  first  IS  to  21  days  of  the  life  of  the  plants. 

Some  of  the  more  important  conclusions  drawn  by  the  author  are  substan- 
tially as  follows: 

The  paraffin-pot  method  is  a  useful  means  of  determining  the  fertilizer  re- 
quirements of  soils,  giving  results  differing  in  degree  but  not  in  kind  from  those 
obtained  in  the  field. 

The  green  weights  show  more  pronounced  variations  than  transpiration. 
"The  green  weight  of  plants  grown  for  about  25  days  in  the  pots  occasionally 
equals  or  exceeds  1  per  cent  of  the  weight  of  the  soil  in  which  they  grew. 
Such  plants  contain  about  85  per  cent  of  water  and  transpire  aitprc^ximately 
100  gm.  of  water  for  each  gram  of  green  matter  produced.  The  dry  matter 
of  such  plants  is  richer  in  mineral  constituents  and  niti-ogen  than  that  of  the 
same  plants  if  matured.  The  draft  on  the  water  and  mineral  constituents  of 
the  soil  under  these  conditions  is  greater  than  that  occasioned  by  the  removal 
of  a  large  and  matured  crop  under  field  conditions." 

Soils  vary  greatly  in  crop-producing  capacity  and  in  the  degree  to  which  they 
respond  to  commercial  fertilizers,  lime,  manure,  and  green  manures.  "  In  gen- 
eral, the  degree  of  response  varies  inversely  as  the  crop-yielding  capacity  and 
ranges  from  zero  to  several  hundred  per  cent.  The  soils  of  the  Atlantic  and 
Gulf  Coast  States  are  much  more  responsive  than  those  of  the  Central  and 
Northern  States.  .  .  .  With  few  exceptions  the  character  of  fertilizer  re- 
quired for  soils  depends  more  upon  local  conditions  and  practices  than  It  does 
upon  the  type  of  soil  or  the  geological  formation  to  which  It  belongs.  The  muck 
soils  are  an  exception  and  show  a  universal  response  to  potash  salts." 

The  organic  manures  were  as  a  rule  more  effective  than  the  chemical  ferti- 
lizers. Barnyard  manure  and  cowpeas  with  lime  were  the  most  effective 
manures.  With  the  chemical  fertilizers  used  individually  the  order  of  effi- 
ciency was  first  nitrate  of  soda,  then  lime,  potash,  and  acid  phosphate. 

In  00  per  cent  of  the  soils  tested  each  fertilizer  salt  appeared  to  have  a  special 
function  In  plant  growth  which  was  not  materially  modified  by  adding  or  with- 
holding other  salts.  In  the  pot  experiments  the  aggregate  efficiency  of  the 
several  salts  used  separately  was  slightly  gi'eater  than  that  of  the  same  salts 
used  in  combination. 

"  The  character  of  fertilizer  indicated  for  a  specific  soil  type  as  it  occurs  in 
widely  separated  localities  usually  varies  more  than  that  for  very  different 
types  when  In  the  same  locality  and  subjected  to  similar  environment.  ...  In 
general,  the  finer  the  texture  of  soils  the  less  responsive  are  they  to  fertilizers, 
although  the  character  of  fertilizer  indicated  remains  the  same." 

It  is  believed  that  "the  condition  of  the  soil  is  of  greater  importance  than 
its  chemical  composition  [for]  without  materially  changing  the  composition  of 
the  soil,  poor  soils  by  proper  manipulation  and  suitable  applications  can  be 
made  to  produce  as  large  crops  in  the  pots  as  can  be  grown  on  the  best  soils  by 
the  same  or  other  treatments." 

It  is  held  that  "  while  manure  and  fertilizers  may  often  increase  crop  yields 
as  a  result  of  a  direct  supply  of  plant  food  or  as  a  stimulant  to  the  plants,  there 
is  now  abundant  evidence  that  their  effect  is  rather  the  result  of  a  direct  action 
upon  the  soil,  thereby  changing  its  relation  to  plants.     Complex  and  imper- 
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fectly  understood  as  is  this  iK-tiuii,  it  is  a  uiure  satisfactory  explanation  of  the 
benefits  derived  from  fei'tilizers  tlian  the  idea  that  the  inconsequential  amounts 
of  nitrogen,  potash,  and  phosphorus  applied,  as  compared  with  the  larger  stores 
of  those  elements  already  in  the  soil,  should  be  dii-ectly  responsible  for  such 
marked  increase  in  growth  as  frequently  follows  the  application  of  fer- 
tilizers. .  .  . 

"  It  may  be  said  that  the  crop-yielding  capacity  of  soils  is  increased  by 
improving  their  physical  condition  and  by  supplying  manures  or  fertilizers. 
Frequently  both  are  necessary,  and  the  latter  may  assist  the  former.  By  the 
employment  of  both  methods  poor  soils  may  become  as  productive  as  the  best 
ones.  There  is  but  little  to  indicate  any  relation  between  the  formation  and 
character  of  the  soil  and  character  of  fertilizer  to  which  it  will  respond. 
Usually  soils  of  a  limited  localily,  where  climatic  condition  and  farm  practices 
are  uniform,  show  but  little  difference  in  the  character  of  fertilizer  required, 
although  the  degree  of  response  may  vary  greatly  for  different  fields,  making 
their  use  profitable  in  some  instances  and  unprofitable  in  others.  Except  in 
the  most  general  way,  the  fertilizer  requirement  of  soils  becomes  a  problem 
for  each  farm  or  for  each  class  of  farms  under  like  conditions  of  soil,  climate, 
and  system  -of  cropping  and  fertilization." 

Stable  manures,  W.  T.  L.  Taliaferro  and  H.  J.  Patterson  {Maryland  Sta. 
Bui.  122,  PI).  117-138). — The  results  of  two  series  of  exi)eriments,  one  of  3 
j-ears'  duration  and  the  other  of  7  years'  duration,  are  summarized  in  this  bul- 
letin. The  rotation  on  which  the  manures  were  tested  was  corn,  crimson 
clover,  wheat,  timothy,  and  clover  hay.  The  manures  were  applied  once  dur- 
ing the  4-year  rotation  at  the  rate  of  10  tons  per  acre. 

The  results  as  a  rule  favored  the  use  of  fresh  manure  applied  directly  from 
the  stable  as  against  rotted  manure.  The  best  results  were  obtained  by  apply- 
ing the  manure  as  long  in  advance  of  the  time  the  crop  was  to  use  it  as  pos- 
sible. As  between  applying  fresh  and  rotted  manure  before  and  after  plowing, 
the  results  favored  applying  fresh  manure  as  a  top-dressing  after  plowing.  In 
a  comparison  of  plowing  under  manure  in  the  fall  and  spring,  the  differences 
wei'e  slight  but  uniformly  in  favor  of  allowing  the  manure  to  remain  on  the 
land  during  the  winter  and  plowing  it  down  in  the  spring.  The  results  favored 
plowing  under  to  a  depth  of  7  in.  as  compared  with  a  depth  of  5  in.  Subsoil- 
ing  in  addition  to  deep  plowing  did  not  show  sufficient  advantage  to  warrant 
the  extra  expense  involved.  The  benefit  derived  from  adding  commercial  fer- 
tilizers to  the  manure  was  not  very  pronounced  in  case  of  wheat.  In  case  of 
corn  some  benefit  was  derived  from  the  use  of  small  amounts  of  complete  fer- 
tilizer in  the  row  in  addition  to  the  manure.  "  The  use  of  kainit  with  the 
manure  seemed  to  exert  a  beneficial  influence  every  year,  and  it  was  more 
marked  in  dry  than  wet  seasons."  Applications  of  straw  at  the  rate  of  2  tons 
per  acre  produced  a  considerable  increase  in  yield  but  was  not  so  valuable  in 
this  respect  as  manure.  The  growth  of  crimson  clover  was  l)etter  on  soils  re- 
ceiving fresh  manure  than  on  those  treated  with  rotted  manure. 

It  was  evident  from  the  experiments  as  a  whole  that  the  amount  of  manure 
applied  (10  tons  per  acre  in  a  4-year  rotation)  was  not  sufficient  to  maintain 
the  productiveness  of  the  soil,  although  the  yields  were  always  better  where 
manure  was  used,  and  it  was  observed  that  in  case  of  corn  the  stand  was  bet- 
ter on  manured  than  on  unmanured  soil. 

An  appendix  gives  general  information  regarding  farm  manures. 

Agricultural-chemical  work.  1905—6,  II.  G.  Soderbaum  {K.  Landthr.  Akad. 
Uandl.  ocli  Tidskr.,  '/O  (1907),  yo.  2-3,  i>i).  201-231). — The  i)aper  gives  a  report 
of  the   research   work  conducted   at  the   experiment   station   of  the   Swedish 
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Ajrrionltnral  Acadoniy  during  the  year.     The  following  invostigations  call  for 
brief  mention  : 

On  the  after  effectx  of  different  kinds  of  iiliositluitic  fertilizers. — These  trials 
were  oonimenced  ivi  1901  and  the  results  of  the  first  4  years'  work  have  been 
summarized  (B.  S.  R.,  17,  p.  1052).  The  trials  during  the  fifth  year  (lixr)) 
were  made  with  Ligowa  oats  under  conditions  similar  to  those  of  earlier  years. 
The  table  given  below  shows  the  total  yields  obtained  with  the  different  phos- 
phatic  fertilizers  experimented  with,  these  being  applied  with  and  without  lime. 

Yields  of  oats  grown  in  vegetation  pots,  1905  and  1001-190'). 


No  phosphoric  acid 

Supprpliosphate 

Diciilciuui  phosphate__. 
Tricalcium  phosphate.- 
Prwipitated  phosphate. 
Bone  meal 


Without  lime. 


1905.       1901-1905. 


Oramfi. 
13.3 
37.1 
26.2 
23.9 
31.5 
27.9 


Orams. 
87.7 
388.8 
367.4 
253.6 
353.8 
273.2 


With  lime. 
1905.       1901-1905. 


Grams. 
14.0 
34.fi 
28.2 
5.8 
39.0 
14.7 


Grams. 
115.2 
.389.1 
394.2 
132.9 
374.9 
142.6 


The  fertilizer  effect  of  superphosphate  was  decidedly  superior  to  that  of  bone 
meal  even  during  the  fifth  year.  The  bone  meal  during  the  entire  i)eriod  of  five 
years  produced  a  total  increase  in  yield  over  that  of  the  unfertilized  pots 
amounting  to  only  70  jter  cent  of  that  obtained  during  the  same  period  by  fertil- 
ization with  superphosphate. 

Vuiture  trials  with  new  nitrogenous  fertilizers. — Trials  with  calcium 
cyauamid  and  calcium  nitrate  commenced  in  li)04  and  previously  reported 
(E.  S.  It.,  17,  p.  447),  were  continued  during  the  year,  and  a  new  series  with 
"nitrogen  lime"  (Polzenius'  process)  was  commenced.  The  experimental 
crops  were  oats,  carrots,  and  potatoes,  the  crops  being  gi'owu  in  vegetation 
boxes,  and,  in  the  case  of  potatoes,  in  zinc  boxes  placed  in  the  ground  (O.o  sq. 
meter  surface).  The  calcium  nitrate  in  5  cases  out  of  9  produced  higher  yields 
of  oats  than  did  sodium  nitrate,  but  the  difference  in  no  case  exceeded  11  per 
cent.  ?so  appreciable  difference  in  the  fertilizer  effect  of  the  two  kinds  of 
nitrates  was  found  either  in  the  trials  with  oats  or  with  root  crops.  The  cal- 
cium cyanamid  nearly  equaled  sodium  nitrate  in  its  effect  on  the  crop  yields 
without  producing  quite  as  high  results.  The  nitrogen  lime  produced  lower 
results  tliau  the  two  other  nitrogenous  fertilizers  with  oats  and  carrots,  viz., 
between  64  and  87  per  cent  of  the  effect  of  the  sodium  nitrate,  while  with 
jiotatoes  a  16  per  cent  higher  yield  was  obtained  with  this  fertilizer  than  with 
sodium  nitrate.  In  the  case  of  the  highest  application  of  nitrogen  lime  (1.50  kg. 
ipcr  hectare),  a  slight  poisoning  eff"ect  was  observed  in  the  young  oat  plants, 
from  which,  however,  they  soon  recovered. 

On  the  inflKcnee  of  nitrites  on  the  decelopnient  and  yield  of  erops. — The  first 
year's  trials  (1904)  in  this  series  have  already  been  reported  (E.  S.  K.,  17,  p. 
447).  The  trials  during  the  two  following  years  given  here  include  pot  experi- 
ments with  oats  and  potatoes.  Xo  poisonous  effect  of  the  nitrite  was  to  be  ob- 
served in  any  case,  although  from  1  to  20  parts  of  nitrite  per  100  parts  of 
sodium  nitrate  (with  4  molecules  of  water  of  crystallization)  was  adde<l  in  dif- 
ferent trials.  The  highest  yields  of  oats  were  in  all  cases  obtained  in  the  pots 
to  which  nitrite  had  been  added,  the  increase  in  yield  over  that  obtained  with 
pure  sodium  nitrafe  ranging  from  6  (20  per  cent  nitrite.  190.5)  to  18..5  per  cent 
(10  per  cent  nitrite.  1904).  With  potatoes  a  beneficial  effect  of  nitrites  was 
also  observed,  viz.  mm  increase  in  yield  of  19.3  per  cent  when  the  nitrate  was 
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added  at  the  rate  of  100  ks.  nitrogen  per  hectare.  When  only  one-half  of  this 
amonnt  was  applied  nearly  identical  yields  were  obtained  in  the  case  of  pots 
receiving  nitrite  and  those  to  which  no  nitrite  was  applied.  An  impurity  of 
even  as  much  as  20  per  cent  of  nitrites  in  the  nitrate  therefore  appeared  to  act 
as  a  stimulant  instead  of  injuring  the  crops  experimented  with. 

On  the  content  of  food  materials  in  root  erops  at  different  dates  of  harvest. — 
Trials  were  conducted  during  three  seasons,  1004-1906,  with  fodder  beets,  sugar 
beets,  and  mangels,  samples  being  harvested  twice  a  month  during  September 
to  November,  and  subjected  to  chemical  analysis  for  dry  substance,  sugar,  and 
total  and  albuminoid  nitrogen.  Out  of  10  cases  5  showed  a  maximum  content 
of  dry  matter  on  November  1,  3  on  October  15,  and  2  on  October  1.  The  maxi- 
mum and  minimum  sugar  content,  as  a  general  rule,  corresponded  to  the  dry 
matter  in  the  roots,  while  the  nitrogen  content  showed  but  small  and  irregular 
variations  in  the  different  samples.  The  maximum  yields  of  roots  and  of  dry 
matter,  on  the  other  hand,  occurred  once  at  October  1,  6  times  at  October  15, 
and  3  times  at  November  1.  While  the  best  time  of  harvesting  root  crops  will 
vary  from  year  to  year  with  different  factors,  like  character  of  soil,  climatic 
conditions,  kind  of  seed,  etc.,  it  may  be  said  that  the  results  of  the  trials  made 
so  far  indicate  that  the  absolute  increase  in  the  dry  matter  of  root  crops,  es- 
pecially of  mangels,  under  the  agricultural  conditions  of  Sweden,  is  completed 
about  the  middle  of  October,  or  shortly  after  this  period. 

Culture  trials  to  determine  in  hoiv  far  the  effects  of  nitrogenous  fertilizers 
depend  on  the  character  of  the  simultaneous  phosphatic  fertilization. — The 
strong  chemical  reaction  occurring  when  certain  new  nitrogenous  fertilizers, 
especially  calcium  cyanamid  and  nitrogen  lime,  are  mixed  with  superphosphate 
suggests  that  the  nitrogenous  compounds  are  radically  changed  in  this  mixture, 
and  that  their  fertilizer  value  might  thereby  be  reduced.  Trials  with  oats 
grown  in  glass  cylinders  filled  with  sandy  soil  were  therefore  made  to  study  this 
question,  a  series  of  cylinders  being  fertilized  with  different  forms  of  nitroge- 
nous fertilizers  with  either  superphosphate  or  Thomas  phosphate,  one  set  receiv- 
ing lime  In  addition  and  the  other  no  lime.  The  results  obtained  at  harvest 
showed  that  the  superphosphate  was  in  some  cases  somewhat  more,  in  other 
cases  somewhat  less  effective  than  Thomas  phosphate.  It  was  not  found  disad- 
Aantageous,  therefore,  to  use  the  former  fertilizer  with  the  new  nitrogenous 
fertilizer  materials,  like  calcium  cyanamid  or  nitrogen  lime. 

Culiure  trials  ivith  oats  and  harley  to  determine  in  hoiv  far  the  effect  of  phos- 
phatic fertilizers  depends  on  the  character  of  the  simultaneous  nitrogenous 
fertilization. — This  is  a  report  of  progress  in  continuation  of  an  investigation 
commenced  in  1905  (E.  S.  R.,  17,  p.  1052),  precipitated  tricalcium  phosphate 
being  in  this  series  applied  in  the  place  of  bone  meal  for  oats,  and  bone  meal 
applied  for  barley,  instead  of  for  oats  as  in  the  first  year's  trials. 

Cooperative  fertilizer  trials  in  Malmohus  County,  Sweden,  1906,  M.  Wei- 
bull  and  G.  Nokdin  (Malmo.  Ldns  K.  HushuU.  Siillsk.  Kvrtlsskr.,  1907,  No.  1, 
pp.  197-265). — The  report  contains  the  usual  account  of  the  cooperative  fer- 
tilizer trials  with  small  grains,  roots,  and  hay  crops  conducted  during  the  year 
by  the  Malmohus  County  Agricultural  Society  at  52  different  farms  In  south- 
ern Sweden.  The  following  subjects  are  discussed  in  the  report:  The  value 
of  different  potash  fertilizers  for  small  grains  and  root  crops,  trials  with  cal- 
cium cyanamid  and  nitrate,  ammonium  sulphate  v.  sodium  nitrate  for  potatoes, 
and  further  trials  on  the  effect  of  artificial  fertilizers  on  the  quality  of  root 
crops. 

Report  on  cooperative  fertilizer  trials  conducted  by  the  Swedish  Moor  Cul- 
ture Association,  1906,  A.  Bauman  and  H.  von  Feilitzen  (Svenska  Mosskul- 
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tiirftir.    Tidshr.,   21    {1907),   Xo.   3,   /*/).   2t0-.l'i7). — The   experimeuts   included 

trials  of  soil  amendnieuts  (sand  or  clay),  liming,  fertilizer,  and  variety  tests 

with  small  grains,  green  foi*age,  and  root  crops. 

On  the  question  of  the  different  correlations  between  lime  and  magnesia 

in  the  nutritive  solution  (theory  of  O.  Loew),  I.  Konovalov   (Zhur.  Oimitu. 

Aaron.  [Ru.-i.s.  Jour.  Expt.  Lainlic],  S  (1907),  No.  3,  pp.  257-280). — The  author 

reports  studies  of  this  question  with  barley,  millet,  oats,  and  maize.     In  sand 

cultures  with  oats  and  millet  the  nutritive  solution  contained  per  kilogram  of 

sand  0.584  gm.  calcium  nitrate,  0.153  gm.  mono-potassium  phosphate,  0.075  gm. 

potassium  chlorid,  0.1S4  gm.  magnesium  sulphate,  and  50  mg.  of  iron  as  phos- 

13.4    6^ 

1   '     1 

3.3     1.6    0.8    0.4     0        ^,      ,  „      . 

-y^   3~'    ~]7'    'Y'   T-      The  following  yields  were  obtained: 


phate  of  iron.     The   ratios  of    lime  and   magnesia  varied   as   follows: 


Yields  of  millet  and  oats  with  different  ratios  of  lime  and  magnesia. 


CaO:MgO: 
13.4:1_— 
6.7:1__- 
3.3:1-— 

1.6:1 

.8:1— 

.4:1_-. 

No  lime 


Total  yield  of  air- 
dry  substance. 


Millet  (6 
plants) . 


Grams. 
59.18 
60.27 
.38.73 
51.43 
41.86 
31.67 
4.47 


Oats  (7 
plants). 


Grams. 
45.46 
63.67 
52.14 
47.94 
46.12 
42.04 
25.56 


Yield  of  grain. 


Millet  (6 
plants) . 


Xor- 
mal. 


Orams. 
15.06 
15.09 
15.:38 
13.65 
10.79 
1.60 


Poor. 


Oats (7  plants), 


Nor- 
mal. 


Orams. iOrams. 
6.56 
11.06 
12.45 
11.30 
2.67 
1.65 
.02 


0.91 
1.81 
2.50 


Poor. 


Orams. 
3.55 
5.71 
4.64 
3.53 
7.40 
6.04 
3.08 


Yield  of  straw. 


Millet  (6 
plants). 


Orams. 
44.11 
45.24 
43.15 
37.78 
31.07 
30.07 
4.47 


Oats  (7 
plants). 


Grams. 
35.36 
46.90 
35.06 
33.17 
36.02 
34.35 
22.47 


Mean  weight 

of  1,000  norma! 

grains. 


Millet. 


Grams. 
5.46 
5.54 
5.34 
5.22 
4.78 
3.48 


Oats. 


Orams. 
35.24 
39.73 
38.70 
37.88 
35.08 
33.20 
24.35 


These  data  clearly  show  that  the  more  lime  there  is  in  the  nutritive  solution, 
the  quantity  of  magnesia  remaining  the  same,  the  greater  the  yield  of  both 
millet  and  oats,  until  the  ratio  of  lime  to  magnesia  becomes  6.7 : 1.  When  this 
ratio  is  exceeded  the  yield  of  millet  decreases  somewhat,  and  that  of  oats  very 
considerably,  there  being  a  falling  off  in  3'ield  of  both  gi-ain  and  straw  and  the 
mean  weight  of  the  grain. 

In  water  cultures  with  maize  and  barley  the  nutritive  soluti(m  contained  per 
liter  of  water  1..33  gm.  of  calcium  sulphate.  1.442  gm.  potassium  nitrate,  0.434 
gm.  dicalcium  phosphate,  0.206  gm.  nuignesium  chlorid,  and  100  mg.  iron  as 
phosphate.     The  following  yields  were  obtained: 

Yields  of  maize  and  harU  ij  irith  different  ratios  of  lime  and  mai/nesia. 


Total  yield. 

Yield  above  ground. 

Yield  of  roots. 

Maize  (3 
plants). 

Barley  (6 
plants). 

Maize  (3 
Iilants). 

Barley  (6 
plants) . 

Maize  (3 
I.lants). 

Barley  (6 
plants). 

CaO:MgO: 
13  3'1 

Grams. 
6.:?7 
7 .  55 
8.40 
8.69 
9.61 
.20 

Grams 
13.89 
12.85 
16.56 
20.61 
18.13 

.:u 

Orams. 
1.87 
a. -Aft 
6.83 

s'.h 

.12 

Orams. 
10.49 

14.;w 
17.85 
14.49 
11. :« 
.31 

Orams. 
1..50 
1.20 
1 .57 
1.42 
1  ..36 
.08 

Grams. 
3.40 
3.83 
2.76 
2.07 
1.53 
.03 

6.7:1 

3.3:1 

1.6:1 

.8:1 

The  maximum  yield  of  organic  matter  was  obtained  in  case  of  barley  when 
the  ratio  of  lime  to  magnesia  was  3.3 : 1  and  in  case  of  maize  when  the  ratio 
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was  0.8:1.  The  same  ratios  gave  the  maximum  yield  of  above-ground  mate- 
rial. For  the  development  of  the  roots  of  barley  the  best  ratios  were  6.7 : 1  and 
13.3  :1  and  for  that  of  the  roots  of  corn  the  best  ratio  was  3.3  :1. 

The  author  also  describes  sand  cultures  with  barley  which  did  not  give  any 
decided  results. 

Some  chemical  and  bacteriological  effects  of  liming,  E.  B.  Voorhees,  J.  G. 
LiPMAN.  and  1*.  E.  Brown  (Xcw  Jersey  Stas.  Bui.  210,  pp.  7.9). — The  physical, 
chemical,  and  bacteriological  or  physiological  effects  of  liming  are  brietly 
explained,  and  experiments  are  reported  to  test  the  effect  on  the  growth  of  oats 
and  crimson  clover  and  on  the  development  of  certain  groups  of  soil  bacteria  of 
equivalent  quantities  of  magnesian  (dolomite)  and  nonmagnesian  (oyster  shell) 
lime  in  the  burned  and  carbonate  state,  with  or  without  the  application  of 
nitrogen  (dried  blood),  potash  (sulphate),  and  phosphoric  acid  (acid  phos- 
phate), in  case  of  oats,  and  of  potash  and  phosphoric  acid  only  in  case  of 
crimson  clover. 

The  experiments  were  made  in  rectangular  galvanized  sheet-iron  boxes  12  in. 
long,  10  in.  wide,  and  11  in.  deep,  each  box  containing  50  lbs.  of  soil.  Two  kinds 
of  soil  were  used,  (1)  a  somewhat  sandy  loam  used  for  market-garden  crops, 
and  (2)  a  typical  red  shale  soil  rather  poor  in  available  plant  food  used  for 
general  farm  crops. 

"  The  crop  returns  showed  that  the  application  of  lime  reduced,  in  many 
instances,  the  yields  of  dry  matter,  but  increased,  on  the  whole,  the  yields  of 
nitrogen.  The  bacteriological  studies  showed  that  both  animonification  and 
nitrification  were  promoted  by  the  previous  liming  of  the  box  soils,  hence  it  is 
quite  clear  that  the  depression  in  the  yields  of  dry  matter  was  not  due  to  lack 
of  nitrogen  but  to  some  other  cause.  The  crop  returns  show,  likewise,  that 
the  depression  in  the  yields  of  tlry  matter  was  greater  where  magnesian  lime 
was  applied  than  it  was  where  nonmagnesian  lime  was  applied.  The  bacterio- 
logical methods  show  that,  in  the  greater  number  of  instances,  both  ammonifi- 
cation  and  nitrification  were  promoted  by  the  magnesian  lime  to  a  more  marked 
extent  than  they  were  promoted  by  nonmagnesian  lime.  Hence  it  appears  again 
that  the  depression  in  the  yields  of  dry  matter  was  not  due  to  a  decreased 
supply  of  available  nitrogen." 

The  causes  of  the  depression  noted  are  briefly  considered  and  are  to  bo  more 
fully  discussed  in  a  future  publication. 

As  regards  the  effect  of  the  different  fertilizer  mixtures  it  was  observed  that 
"the  application  of  acid  phosphate,  potassium  sulphate,  and  dried  blood,  in  the 
case  of  the  oats,  and  of  acid  phosphate  and  potassium  sulphate,  in  the  case  of 
the  clover,  increased  the  yield  of  dry  matter,  nitrogen,  and  ash."  The  mag- 
nesian lime  proved  inferior  to  the  nonmagnesian  lime,  the  latter  slightly  increas- 
ing the  yield  of  dry  matter,  considerably  increasing  the  yield  of  nitrogen,  and 
decreasing  the  yield  of  ash,  while  the  former  decreased  the  yield  of  dry  matter, 
increased  the  yield  of  nitrogen  in  the  oats  and  decreased  it  in  the  clover,  and 
decreased  the  yield  of  ash  in  both  cases. 

An  application  of  1,000  lbs.  of  lime  per  acre  was  practically  as  efficient  in  case 
of  oats  as  an  application  of  2,000  lbs.  In  case  of  clover  the  larger  application 
gave  better  results.  Lime  in  the  form  of  carbonate  produced  more  dry  matter, 
nitrogen,  and  ash  than  burned  lime.  In  promoting  ammonlfication  the  mag- 
nesian lime  was  superior  to  the  nonmagnesian  lime  in  hare  and  clover  soils,  but 
inferior  in  the  oat  soils.  Applications  of  2.000  lbs.  were  superior  to  1,000  lbs. 
for  this  purpose  in  the  bare  and  oat  soils  and  inferior  in  the  clover  soils.  The 
carbonate  was  superior  to  the  oxid  in  bare  soils  and  inferior  in  the  oat  and 
clover  soils.  The  anunonification  coetticient  was  increased  by  the  application 
of  minerals.     Nitrification  was  promoted  by  the  application  of  the  fertilizing 
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matorials,  but  the  results  obtained  in  culture  tests  were  only  in  part  confirmed 
in  tlic  pot  cxin'rinieiits. 

The  results  of  the  studies  of  iiitroKeu  lixalion  wcic  (juite  irrej^ular,  but  ayree 
in  general  in  iudit-atin.sjj  tliat  tlie  addition  ol'  rcnllizing  materials  increased 
nitrogen  tixation  and  .that  carbonate  of  lime  favored  nitrogen  tixatiou  to  a 
greater  extent  than  burned  lime. 

The  bacteriological  processes  were  aiiparently  more  active  in  the  sandy  loam 
soil  tlian  in  the  red  shale  soil. 

Experiments  on  the  liming'  of  meadow  land,  E.  Porter  and  R.  C.  Gaut 
(County  Council  Lancaster,  Ed.  Com.,  A(jr.  Dcpt.,  Farmers'  Bui.  1,  pp.  9). — 
Experiments  on  manured  and  unmanured  grass  lands  are  briefly  reported. 
The  results  show  that  ground  limestone  was  more  profitable  as  an  application 
to  grass  lands  than  burnt  lime  and  can  be  economically  used  on  grass  lands 
which  are  in  need  of  lime. 

Inspection  of  commercial  fertilizers,  H.  D.  Haskins,  E.  T.  Ladd,  and  W.  B. 
Dickinson  (Massachusetts  .S7«.  Bui.  119,  pp.  6.'i). — This  is  the  usual  report  of 
results  of  fertilizer  inspection  during  the  season  of  3907,  including  also  notes 
on  methods  of  sampling,  descriptions  of  the  different  classes  of  fertilizers 
cxaniined,  trade  "values  of  fertilizing  ingredients,  and  exi)lauations  of  com- 
mercial and  agricultural  values,  and  the  text  of  a  recent  amendment  to  the 
fertilizer  law  of  1896.  This  amendment  gives  the  station  authority  to  state 
the  dealer's  cash  price  per  ton  of  fertilizers,  the  value  per  ton  of  the  ingredi- 
ents of  the  fertilizers,  and  the  percentage  difference  between  dealer's  price  and 
valuation. 

Analyses  and  valuations  of  commercial  fertilizers  and  ground  bone,  C.  S. 
Catiicart.  y.  J.  Cauherry,  and  J.  Gaub  (Xciv  Jersey  Htas.  Bui.  208,  pp.  S'l). — 
This  bulletin  supplements  Bulletin  206  of  the  stations  (E.  S.  R.,  19,  p.  526) 
and  reports  analyses  of  fertilizers  made  during  that  portion  of  the  year  not 
covered  by  the  previous  bulletin. 

The  total  number  of  samples  of  fertilizing  materials  examined  during  the 
year  was  666,  of  which  482  were  factory-mixed  fertilizers  representing  the 
product  of  96  establishments.  Forty-nine  per  cent  of  the  brands  examined 
were  deficient  in  one  or  more  of  the  elements  of  plant  food  guaranteed.  The 
largest  number  of  deficiencies  was  in  available  phosphoric  acid.  Attention  is 
calletl  to  the  fact  that  the  value  of  nitrogen  in  nitrates  was  2  cts.  a  pound 
higher  in  1907  than  in  1906,  of  nitrogen  in  organic  matter  2  to  2^  cts.  per 
pound  higher,  while  in  case  of  sulphate  of  annnonia  the  jn-ice  remained 
unchanged.  ^Yater-soluble  and  citrate-soluble  phosphoric  acid  increased  i  ct. 
per  pound  and  the  cost  of  various  forms  of  potash  remained  unchanged. 

The  fisheries  of  Alaska  in  1906,  .T.  N.  Cobb  and  II.  M.  Kutchin  (Dept.  Com. 
and  Labor  \  U.  .S'.],  Bur.  Fisheries  Doc.  618,  pp.  70). — This  report  contains  statis- 
tics and  observations  on  the  fisheries  and  fishery  resources  of  ,\laska  based  upon 
the  annujil  inspection  of  the  Bureau  of  Fisheries.  A  section  of  the  report  deals 
with  the  jiossihility  of  using  cannery  waste  and  fish  not  fit  for  food  in  the  prep- 
aration of  fertilizers.  It  is  stated  that  but  one  concern  is  at  jtresent  engaged 
in  this  business.  The  desirability  of  stringent  laws  and  regulations  jneventing 
the  use  of  food  fish  in  the  preparation  of  fertilizers  is  pointed  out. 
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The  influence  of  the  humidity  of  the  air  on  the  preservation  of  seed,  E.  Dr- 
MOL'SSY  (Conipt.  Rend.  Acad.  Hci.  [Baris],  l'/.',  {I'.Xn),  No.  :?',.  pp.  ] li)f,-U9G).— 
The  author  placed  a  large  variety  of  seeds  in  vessels  containing  air  in  varying 
proportions  of  saturation,  i.  e.,  coini>lete  saturation,  and  0.8,  0.7,  O.f),  0.:5,  and  0.13 
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of  saturation,  and  in  absolutely  dry  air.  Tlie  seeds  were  examined  from  time  to 
time,  and  the  results  are  j^iven  in  detail. 

In  saturated  air  tlie  seeds  were  found  to  deteriorate  i-ai)id]y.  and  after  ii 
months  practically  all  were  dead.  Wliere  tlie  degree  of  saturation  was  O.S  tlie 
seeds  preserved  their  vitality  longer,  but  all  were  dead  at  the  end  of  6  mouths. 
Where  the  saturation  was  0.7,  which  corresponds  to  the  average  of  the  air  at 
Paris,  there  was  practically  no  change  in  the  seeds  during  the  first  month,  but 
at  the  end  of  the  second  month  the  parsnip  seed  was  dead,  while  75  per  cent  of 
the  poppy  and  digitalis,  20  to  30  per  cent  of  the  beans,  lentil,  clover,  buck- 
wheat, oats,  tobacco,  carrot,  and  campanula,  and  5  to  10  per  cent  of  the  other 
seeds  had  been  destroyed.  After  3  months  the  losses  were  still  greater,  and  at 
the  expiration  of  G  months  all  the  seed  of  beans,  clover,  buckwheat,  oats,  and 
onion  were  dead,  and  nearly  all  of  the  lettuce,  90  per  cent  of  the  barley,  SO  per 
cent  of  the  poppy  and  campanula,  75  per  cent  of  the  carrot  and  cabbage,  60  per 
cent  of  the  wheat  and  beets,  50  per  cent  of  the  lentil  and  rice,  slightly  less  than 
50  per  cent  of  the  tobacco,  and  30  per  cent  of  the  cress  and  lupine  had  been  de- 
stroyed. At  the  expiration  of  9  months  the  seeds  of  lettuce,  campanula,  and 
poppy  would  no  longer  germinate,  while  for  the  other  species  mentioned  a  fur- 
ther loss  of  about  5  per  cent  had  taken  place.  The  depreciation  in  the  other 
.'jamples  is  also  described. 

In  conclusion  it  is  shown  that  at  a  temperature  of  25°  with  a  saturation  of 
0.7  many  grains  lose  their  vitality  rapidly.  The  Crucifera?  are  among  the  most 
resistant.  In  less  humid  atmospheres  the  germination  is  retained  longer,  al- 
though there  is  some  loss  for  certain  species,  even  when  the  lowest  saturation 
is  employed.  The  case  of  rice  is  particularly  noted.  It  is  stated  that  in  the  rice 
l)eds  it  is  customary  to  germinate  the  seed  under  a  layer  of  water,  but  the  author 
did  not  find  the  rice  much  more  resistant  than  other  grains  to  very  humid  at- 
mospheres. In  this  connection  he  verified  the  experience  of  Takahashi,  showing 
that  in  the  absence  of  oxygen,  whether  in  a  vacuum  or  the  oxygen  removed  by 
an  alkaline  solution  of  pyrogallol,  the  rice  would  germinate  whenever  placed  in 
contact  with  water. 

A  study  of  the  proteolytic  changes  occurring  in  the  Lima  bean  during 
germination,  S.  Suzuki  (Jour.  Biol.  Chem.,  3  (W07),  No.  Jf,  pp.  265-277): — In 
order  to  determine  somewhat  moi'e  definitely  the  proteolytic  changes  which  take 
place  during  germination  of  seed,  the  author  carried  on  a  series  of  experiments 
with  Lima  beans,  in  which  a  number  of  beans  of  approximately  the  same  size 
and  ripeness  were  selected,  and  one  portion  analyzed  while  the  remainder  were 
jtlaced  in  sand,  kept  moist,  and  allowed  to  germinate  in  darkness.  After  (I 
days  of  growth  in  darkness,  specimens  were  taken  for  analysis,  and  of  the  seed- 
lings remaining  part  were  placed  in  the  sunlight  and  the  remainder  left  to 
grow  in  darkness.  At  the  end  of  12  days  the  etiolated  and  green  plants  were 
subjected  to  analysis. 

In  the  cotyledons  it  was  found  that  all  the  proteids  except  the  i)eptones 
showed  a  decrease  at  the  6-day  and  12-day  stages  of  growth.  Peptones,  dianuno 
bodies,  numoamino  bodies,  and  ammonia  showed  an  increase  at  the  6-day 
stage,  after  which  there  was  a  decrease,  especially  in  the  cotyledons  of  the 
green  plants.  The  increase  in  these  substances  is  believed  to  be  due  to  the 
decomposition  of  higher  proteids.  The  decrease  of  all  nitrogenous  substances 
in  the  cotyledons  examined  at  the  12-daj'  stage  of  growth  is  believed  tt)  be  due 
to  translocation  into  the  stem. 

In  the  stems  of  plants  grown  12  days  in  darkness  all  the  nitrogen  compounds 
showed  an  increase,  with  the  exception  of  the  diamino  bodies,  in  comparison 
with  those  of  the  6-day  etiolated  plants,  and  there  was  a  remarkable  increase 
of  insoluble  proteids. 
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It  appears  ovident  thai  the  forniatioii  of  insohibU'  and  coasulahle  protcids 
is  more  active  in  suiilij;lit  than  in  darkness,  eansin^'  a  decrease  (if  albmnoses 
Iteptones.  and  diannno  compounds. 

On  the  variation  in  the  dry  weight  of  plants  under  different  light  intensi- 
ties, W.  LuniMENKo  (Coiniit.  Rend.  Acad.  Sci.  [Paris],  1J,5  (1907),  No.  2Jf,  pp. 
1191-1  i<l4,  (Igtn.  i).— In  a  previous  publication  (E.  S.  R.,  19,  p.  22),  the  author 
has  shown  that  the  optimum  illumination  for  the  assimilation  of  organic  mate- 
i-i:ils  by  liernnnatin.i,'  plants  is  somewhat  below  that  of  the  optimum  for  photo- 
synthesis. These  studies  suggested  an  examination  of  the  relation  between 
illumination  and  increase  in  dry  weight  of  green  plants.  By  means  of  specially 
constructed  frames,  the  author  carried  on  experiments  with  12  species  of  plants, 
analyzing  samples  every  10,  1.5,  20,  and  30  days  to  determine  their  fresh  and 
dry  weight. 

In  34  experiments,  in  all  but  7  cases  the  maximum  dry  weight  was  secured 
where  the  light  intensity  was  less  than  that  of  full  summer  sunlight.  In  prac- 
tically every  case  there  was  a  gradual  increase  in  dry  weight  up  to  a  certain 
degree  of  illumination,  after  which  a  marked  falling  off  was  noted. 

The  injurious  effect  of  prolonged  exposure  to  very  strong  light  is  attributed 
to  the  retarding  effect  the  light  has  upon  certain  organic  materials  which 
result  from  the  decomposition  of  carbon  dioxid  by  chlorophyll. 

The  action  of  a  magnetic  field  of  high  frequency  on  Penicillium,  P.  Lesage 
(Conipt.  Rend.  Arad.  i-ici.  [Paris],  lJ,o  (1901),  No.  25,  pp.  1299,  1,300).— A  study 
was  made  of  the  germination  of  spores  and  the  growth  of  mycelium  of  Penicil- 
lium in  a  magnetic  field  of  high  frequency.  It  is  claimed  that  germination 
and  growth  were  accelerated,  but  that  the  action  was  probably  indirect  and 
due.  in  iiart  at  least,  to  the  heating  of  the  solenoid. 

Influence  of  stimulating  compounds  upon  the  crops  under  different  condi- 
tions, S.  UcHiYAMA  {Bui.  Imp.  Cent.  Agr.  Expt.  8ta.  Japan,  1  (1901),  No.  2,  pp. 
37-79,  pis.  J/). — Plat  and  pot  experiments  in  which  the  stimulating  effect  of  man- 
ganese sulphate  at  rates  of  from  10  to  nearly  40  kg.  per  hectare,  as  well  as  of 
iron  sulphate,  iodin,  and  fluorin  on  a  great  variety  of  crops  under  varying  condi- 
tions of  acidity  and  alkalinity  of  the  associated  fertilizers  and  in  the  character 
of  the  soil  was  studied,  are  reported. 

The  results  show  that  both  the  manganese  and  the  ii'on  comitonnds  stimulated 
the  growth  of  croi)s,  the  action  of  the  salts  varying  considerably  with  the  char- 
acter of  the  plant.  In  some  cases  joint  application  of  the  manganese  and  iron 
salts  gave  better  results  than  either  salt  alone.  In  other  cases  the  opposite 
result  was  obs.^rved.  As  a  rule  the  manganese  sulphate  gave  better  results  than 
the  iron  sulphate,  but  its  action  varied  greatly  with  the  character  of  the  soil, 
the  method  of  ai)plication,  and  the  nature  of  the  associated  fertilizing  materials. 
The  best  results  were  obtained  when  the  manganese  sulphate  was  applied  as 
a  top-dressing  and  in  fertilizer  mixtures  which  had  a  nearly  neutral  reac- 
tion. Applications  of  from  20  to  HO  kg.  of  crystallized  manganese  sulphate  per 
hectare  (is  to  4~>  li)S.  per  acre)  are  considered  sutlicienl. 

The  stimulating  effect  of  potassium  iodid  and  sodium  lluorid  varied  widely 
with  different  plants.  From  2.5  to  .500  gm.  of  potassium  iodid  and  100  to  1,000 
gm.  of  sodium  tluorid  per  hectare  are  considered  suitable  applications  of  these 
materials. 

The  toxicity  of  the  salts  of  chromium,  aluminium,  and  magnesium  ixi  com- 
parison with  similar  properties  of  some  rare  metals,  A.  IIkhkut  (HiiI.  Soc. 
Vliini.  France,  ',.  srr.,  I  (1907),  No.  1^-19,  pp.  1020-10,12) .—A  study  was  made 
with  the  sulphates  of  chronnnm.  aluminium,  and  magnesium  to  determine  their 
relative  t<jxicity,  and  conii>arisons  were  made  with  similar  salts  of  some  of  the 
rarer  metals,  as  zirconium,  thorium,  cerium,   lanthanum,  etc.     The  effects  of 
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increasing  anionnts  of  tlie  different  compounds  were  tested  on  fish,  germinated 
seeds  of  peas,  wheat,  and  rape,  A8pci-{/illii.'<  ii'ujcr,  yeasts,  and  various  soluble 
ferments,  such  as  diastase,  emulsin,  etc. 

The  toxicity  of  the  different  compounds  varied  slightly  on  the  different  groups 
of  subjects,  but  in  general  occurred  in  the  following  diminishing  order:  Zirco- 
nium, thorium,  aluminium,  chromium,  cerium,  lanthanum,  and  magnesium. 
Zirconium,  thorium,  aluminium  and  chromium  were  found  strongly  poisonous, 
the  degree  depending  on  the  acidity  of  their  solutions,  while  cerium,  lanthanmn, 
and  magnesium  are  said  to  be  variable  in  their  poisonous  action,  often  being 
almost  wholly  noninjurlous. 

Seed  and  soil  inoculation,  W.  B.  Bottomley  {Gard.  Chron.,  3.  ser.,  Ji2  {1901), 
Nos.  1093,  pp.  385,  386,  figs.  3;  109-'f,  p.  .'iJd:  1095,  p.  Ji30,  figs.  3).— The  author, 
after  describing  the  symbiosis  occurring  between  bacteria  and  various  legumi- 
nous plants,  calls  attention  to  the  beneficial  effect  in  the  increased  yield  of 
crop  and  the  increase  in  fertility  of  the  soil  due  to  the  presence  of  these  organ- 
isms. He  also  gives  the  results  of  a  series  of  experiments  in  which  crops  other 
than  leguminous  ones  were  grown  imder  the  infiuence  of  bacterial  cultures. 

It  is  stated  that  it  was  found  possible  to  cultivate  a  special  race  of  nitrogen- 
fixing  bacteria  in  tomato-root  extract  and  prepare  therefrom  a  culture  solution 
which  when  sprinkled  on  the  roots  of  tomato  seedlings  caused  them  to  grow 
much  more  vigorously,  and  that  the  inoculated  plants  were  the  only  ones  to 
ripen  their  fruits.  Strawberries  similarly  treated  produced  45  per  cent  more 
fruit  and  the  fruit  ripened  10  days  earlier  than  with  noninoculated  plants. 
The  experiments  with  wheat  and  barley  are  also  said  to  be  promising,  but  these 
are  not  yet  reported  upon. 

Results  of  soil  inoculation  (Countri/  Life  [London],  22  (1907),  No.  557,  pp. 
358,  359). — The  results  of  practical  tests  in  different  localities  of  cultures  pre- 
pared by   Professor   Bottondey   are  summarized. 

On  the  influence  of  nectaries  and  other  sug'ar-containing  tissues  in  the 
flower  on  the  opening  of  the  anthers,  W.  Burck  {K.  Akad.  Wetensch.  Amster- 
dam, Proc.  Sect.  Sci.,  9  (1906),  pt.  1,  pp.  390-3.96).— Attention  is  called  to  the 
fact  that  the  opening  of  the  anthers  in  many  flowers  is  preceded  by  a  very 
considerable  loss  of  water,  and  that  with  many  plants  this  opening  takes  place 
within  a  closed  tiower  and  the  loss  can  not  be  caused  by  trausi)iration.  The 
observation  of  this  fact  gave  rise  to  the  question  whether  perhaps  the  nectaries 
or  other  sugar-containing  tissues  in  the  flower  have  an  influence  on  the 
withdrawal   of  water  from   the  anthers. 

A  large  number  of  flowers  were  examined  under  varying  conditions  and  the 
experiments  indicate  that  the  water  is  withdi'awn  from  the  anthers  by  the 
osmotic  action,  having  its  origin  in  the  glucose-containing  tissues.  This  en- 
ables the  stamens  to  bring  their  pollen  to  the  surface  at  the  right  time,  in- 
dependent of  the  hygroscopic  conditions  of  the  air. 

On  the  formation  of  flowers  after  frost,  G.  Daikuhara  (Bnl.  Imp.  Cent. 
Agr.  Expt.  Sta.  Japan,  1  (1907),  No.  2,  pp.  1-6,  pis.  3). — The  author  reports 
observing  injury  to  mulberry  trees  by  severe  frosts  early  in  May,  and  that 
following  the  destruction  of  the  leaf  buds,  panicles  containing  flowers  appeared 
in  abundance.  Attention  is  called  to  a  statement  of  Loew  that  a  certain 
concentration  of  sugar  in  the  plant  juice  is  a  necessary  condition  for  flower 
formation,  and  the  author  offers  this  as  an  explanation  for  the  abundance 
of  flowers  following  frosts.  It  api)ears  that  the  development  of  young  leaves 
had  drawn  considerably  on  the  stock  of  reserve  protein  in  the  neighboring 
parts  of  the  bark,  resulting  in  a  solution  richer  in  sugar,  and  the  dry  weather 
before  and  after  frost  favored  the  flower  formation  by  a  further  concentration 
of  the  cell  sap. 
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A  contribution  to  the  knowledge  of  the  formation  of  callus  and  wound 
tissues  on  ringed  twigs,  A.  Krikc!  (BcHrafic  ziir  Kcinitnifi  dcr  Kdlliia-  inid 
WundliolzbiUhmn  i/criiit/cltcr  Zicvigr.  W i'lrzhnid,  I'JDH,  jiii.  US,  /)/.s.  2-j). — The 
results  are  given  of  an  anatomical  study  of  the  development  and  growth  of 
callus  and  wound  tissues  on  a  number  of  girdled  twigs.  The  subjects  studied 
were  grapes,  amiieloi)sis,  roses,  willows,  cornel,  syringa,  poplar,  and  horse- 
chestnut.  The  formation  of  wound  cork  and  wood  and  their  absori)tion  and 
fusion  are  described,  as  are  also  the  effects  of  ringing  on  the  leaves,  the 
presence  of  crystals  in  new  tissues,  etc. 

The  Indian  cottons,  G.  A.  Gammie  {Mem.  Dept.  Agr.  India,  Bot.  Set:,  2 
(IHOI),  \().  2,  in>-  2.3,  />/.s'.  I'l).- — The  results  of  a  botanical  study  of  the  culti- 
vated varieties  of  Indian  cottons  are  given,  and  lieys  are  presented  to  the 
species,  varieties,  and  subvarieties  of  those  recognized  by  the  author.  Nine 
distinct  species  are  recognized  and  a  number  of  forms  and  varieties  of  each 
are  described. 

Variations  in  poppies,  L.  Blaringhem  {Compt.  Rend.  Acad.  Sri.  [Paris], 
l.'/S  (1907),  Xo.  2^'),  pp.  12D.'i-129(i). — The  results  of  a  study  of  an  isolated  colony 
of  poppies  (Paparer  rhcea.s)  are  given  in  which  the  author  shows  that  marked 
variations  have  been  developed  by  the  different  plants.  In  all  some  ]4  series 
are  recognized  in  a  colony  of  about  250  individuals,  and  the  author  believes 
that  these  plants  are  in  a  state  of  mutation,  a  hyitothesis  which  he  i»roposes 
to  investigate  by  a  study  of  their  seedlings. 

FIELD  CROPS. 

The  New  Jersey  salt  marsh  and  its  improvement,  ,T.  B.  Smith  (Nnr  Jer- 
sey Stas.  Bui.  207,  pp.  2),  pis.  2,  pus,  '/,  map  1). — Tlie  territory  covered  by  tlie 
New  Jerse.y  salt  marsh  and  the  cctnditions  obtaining  therein,  together  with  the 
improvement  work  carried  out  and  in  progress  are  described,  and  the  effect  of 
drainage  on  crops  in  certain  areas  is  pointed  out.  The  two  recognized  metliods 
of  reclaiming  salt  marshes,  diking  and  drainage,  are  outlined. 

"Diking  means,  briefly,  keeiting  out  all  sea  water  bj'  means  of  dams  and 
by  means  of  gates  or  otherwise,  allowing  the  water  that  accumulates  behind 
these  dams  to  escape  at  low  tide.  Drainage  means  simply  a  provision  for 
getting  rid  of  the  surface  water  on  a  marsh  by  means  of  ditching  and  therebj^ 
improving  its  texture  and  the  value  of  its  crops.  It  is  not  reclamation,  strictly 
sjieaking,  for  it  preserves  the  marsli  as  such,  and  the  land  keeps  its  character- 
istic crops.  It  is  reclamation  only  in  the  sense  that  mosquito-breeding  places 
are  eliminated  and  its  productive  power  is  increased." 

Experiment  station  reports,  E.  A.  Nonr.s  (Afir.  ■Jour.  Cape  (load  Hope,  31 
(l!)07),  Xo.  .'/,  pp.  -'il'i-'i'l'i). — This  is  a  report  of  experiments  carried  on  in  the 
IJoltertson  district. 

Tlie  results  of  manurial  exi)eriments  with  cereals  show  that  for  wheat  a 
coini)lete  fertilizer  is  most  profitable.  The  normal  quantities  of  the  different 
fertilizers  used  per  acre  were  as  follows:  Superphosphate,  basic  slag  and  guano 
each  100  lbs.,  nitrate  of  soda  80  lbs.,  and  sulphate  of  potash  40  lbs.  These 
were  applied  in  different  combinations  and  quantities.  The  use  of  one  and  one- 
lialf  times  the  normal  dressing  gave  the  best  results.  The  three  chief  plant 
foods  used  singly  were  of  but  little  value.  In  these  experiments  suiierphosphate 
gave  much  better  results  than  Itasic  slag,  but  it  is  i)ointed  out  that  this  is  not 
always  the  case.  As  a  result  of  c<miparing  home-mixed  with  ready-mixed 
fertilizers  it  is  concluded  tliat  the  most  profitable  application  is  to  be  obtained 
by  buying  the  several  ingredients  and  combining  them  in  such  proportions  as 
have  been  found  to  answer  best. 
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A  complete  fei'tilizer  application  also  gave  the  best  results  in  the  tests  with 
barley,  guano  proved  superior  to  barnyard  manure,  and,  as  with  wheat,  snper- 
I)hosphate  was  more  satisfactory  than  basic  slag.  The  use  of  the  normal  appli- 
cation of  the  complete  fertilizer  was  very  profitable  as  compared  with  the  use 
of  proprietary  fertilizers. 

liye  gave  the  best  yield  when  only  phosphates  and  nitrate  of  soda  were  ai)plied. 
Double  the  normal  quantities  gave  the  most  pronounced  results.  Superphos- 
l)liates  again  gave  better  yields  than  basic  slag,  but  the  difference  was  not  so 
marked  as  in  the  tests  with  wheat  and  barley. 

In  growing  a  crop  of  oats  for  hay  a  dressing  of  200  lbs.  of  superphosphates, 
160  lbs.  of  nitrate  of  soda,  and  SO  lbs.  of  sulphate  of  potash  per  acre  gave  a 
crop  G24.53  per  cent  heavier  than  that  of  the  average  of  unmanured  land,  which 
j)roduced  only  1,345  lbs.  of  oat  hay  per  acre  as  compared  with  8,400  lbs.  for 
the  doubled  normal  application,  5,990  lbs.  for  the  one  and  one-half  normal,  and 
4,790  lbs,  for  the  normal  dressing. 

The  variety  tests  with  wheat  apparently  brought  out  the  superiority  of  4 
Australian  hybrid  wheats.  Darling,  Jonathan,  Gluyas  Early,  and  Budds  Early. 
These  varieties  also  proved  fairly  rust  and  drought  resistant.  Cape  barley  and 
Scottish  Chieftain  were  the  leading  varieties  of  barley  under  test. 

A  cultural  test  with  alfalfa  indicated  that  rolling  immediately  after  sowing 
is  a  good  practice,  while  rolling  a  few  days  after  sowing  and  before  the  seed  is 
up  seemed  to  be  injurious.  Rolling  the  strongly  growing  young  crop  had  a 
better  effect  than  rolling  the  very  young  plant. 

Potato  experiments  resulted  in  better  yields  from  whole  tubers  averaging 
li  oz.  each  than  from  whole  tubers  averaging  3  oz.  each,  the  difference  in  yield 
per  acre  bein^  020  lbs.  Planting  potatoes  on  ridges  gave  a  yield  of  7,741  lbs. 
Iter  acre,  as  compared  with  5,025  lbs.  for  level  planting.  Kidge  planting  seemed 
to  give  better  results  when  the  drills  were. 24  or  27  in.  apart,  while  at  the 
distance  of  only  21  in.  between  the  drills  the  level  planting  was  most  satis- 
factory. The  Early  Rose  was  grown  in  these  experiments.  In  a  test  of  20 
varieties,  Beauvais  Institute,  Ei)icure,  Ninety-fold,  Eldorado,  and  Northern 
Star  gave  the  best  results.  T"'he  yields  for  these  5  varieties,  however,  ranged 
from  2,155  to  4,440  lbs.  of  tubers  per  acre. 

Cultural  tests  with  a  number  of  grasses  and  leguminous  forage  crops  are 
reported.  A  crop  known  as  N'youti  from  Rhodesia  proved  superior  to  any 
imi)orted  forage  crop,  especially  under  very  dry  conditions.  The  November 
sowing  of  this  plant  yielded  S,1G0  lbs.  of  hay  per  acre.  While  all  the  crops  gave 
good  yields,  N'youti  and  Yellow  Milo  maize  were  exceptionally  successful.  The 
Coffee  cowpea  developed  a  great  mass  of  leaf  over  3  ft.  high  and  yielded  050  lbs. 
of  clean  seed  to  the  acre,  while  New  Era  was  of  smaller  growth,  but  yielded 
9(!0  lbs.  of  seed  per  acre.  It  is  noted  that  Zwartbek  or  Catjering  boontje  and 
the  Kafir  bean  are  two  forms  of  the  cowpea.  Cood  yields  are  also  reported 
from  Thousand-headed  kale  and  rape. 

The  influence  of  different  fertilizer  treatment  on  the  structure  of  the 
stem  in  the  Graminese,  .1.  Kisskl  {lUr.  Oherlicss.  (Jrscll.  Ar//.  v.  Hcilk.  (iicssen, 
11.  sei\,  Islaturw.  AM.,  1  (nil).'i~]'JOf)),  pp.  J/S-Ho,  pi.  1,  dgms.  2). — Oats,  meadow 
foxtail  {Alopcciints  pratvnMs),  and  French  rye  grass  {Avrua  cUiiioi)  were 
treated  witli  ditt'erent  quantities  and  combinations  of  fertilizers,  and  the  influ- 
ence of  such  treatment  on  the  structure  of  the  stems  of  the  plants  in  its  rela- 
tion to  their  strength  was  studied.  It  was  found  that  the  use  of  phosphoric 
acid  thickened  the  cell  wall  and  decreased  the  lumen,  and  thei'eby  made  the 
structui-e  of  the  stem  considerably  denser.  The  effect  produced  by  phosphoric 
acid  was  most  marked  in  the  bast  and  pith  cells  and  no  less  so  in  the  epidermal 
cells.     This  substance  counteracted  the  weakening  effect  of  nitrogen  and  lime, 
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hui  boyond  this  point  no  strcniitlKMiiiii;;  nction  was  obsorvod.  Rni)eriiliosi)ii!it(>s 
had  the  greater  iiitluenc-o  on  tlie  rednclion  of  the  cell  Jnnien  and  Thomas  slat;  on 
the  thicl-:enin;:r  of  the  cell  wall,  but  no  ;:,i('at  difference  in  the  densily  of  th(> 
stems  as  resnltinf?  from  the  nse  of  these  snl)stances  was  noticeable. 

The  application  of  nitrogen,  on  the  other  hand,  reduced  the  thickness  of  the 
cell  wall  and  enlarged  the  cell  lumen.  This  effect  was  most  apparent  in  the 
pith  cells,  to  a  lesser  extent  in  the  bast  cells,  and  only  to  a  small  degree  in  the 
epidermal  cells. 

The  nse  of  potash  as  a  fertilizer  seemed  to  have  no  definite  effect  on  oats, 
but  in  the  case  of  the  grasses,  esiiecially  the  French  rye  grass,  its  effect  was 
weakening,  as  shown  by  the  reduced  thickness  of  the  cell  wall  and  the  in- 
creased size  of  the  lumen.  Xo  difference  in  effect  was  observed  when  kainit 
or  40  per  cent  potash  salt  was  used. 

The  influence  of  lime  was  the  same  as  that  of  nitrogen  but  not  so  marked. 
No  weakened  condition  of  the  stem  could  be  determined,  because  the  stems 
of  the  plants  heavily  supplied  with  lime  did  not  attain  the  proper  size. 

The  influence  of  the  different  fertiliziiig  substances  varied  between  the 
wider  limits  in  the  case  of  thick  cell  walls  and  wide  Inmina  than  in  the  ease 
of  thin  cell  walls  and  narrow  lumina.  The  complete  normal  api)lication  of  ferti- 
lizers was  of  greater  advantage  to  the  cell  structure  in  the  plants  than  the  com- 
plete heavy  applications. 

The  influence  of  nitrogenous,  phosphatic,  and  potassic  fertilizers  upon 
the  percentage  of  nitrogen  and  mineral  constituents  of  the  oat  plant,  M.  H. 
PiNGREE  {Pcniifiylvama  Sta.  Rpt.  1906,  pi).  7/3-53).— The  composition  of  oat 
crops  grown  in  1!M>4  was  studied  to  determine  the  influence  of  fertilizer  con- 
stituents on  the  composition  of  the  plants,  the  nitrogenous  and  ash  constituents 
of  the  crops  being  i>articularly  considered.  The  fertilizer  applications  consisted 
of  dried  blood,  dissolved  boneblack,  and  muriate  of  potash  and  were  in  quanti- 
ties supplying  24  or  48  lbs.  of  nitrogen,  48  lbs.  of  phosphoric  acid,  and  100  lbs. 
of  potash  per  acre.  Nitrogen  and  potash  alone  applied  to  the  preceding  corn 
crop  produced  but  trifling  gains  by  their  residual  effects  upon  the  oats,  while 
phosphoric  acid  alone  and  a  complete  application  produced  gains  of  approxi- 
mately 2.5  and  GO  per  cent,  resjiectively,  over  the  yields  given  by  the  unfertilized 
land. 

It  was  found  that  when  the  mineral  fertilizers  were  associated  with  nitrogen 
a  larger  absorption  of  ash  materials  from  the  soil  per  unit  weight  of  crop  pro- 
duced took  place  than  where  the  land  had  been  cropjied  for  years  without  any 
manurial  treatment,  and  that  where  dried  blood  was  used  alone  there  was  a 
lai'ger  production  of  crop  \)vv  unit  of  ash  taken  up  than  widi  any  other  treat- 
ment. Where  nitrogen  was  aiM'lied  alone  more  was  taken  up  per  unit  of  dry 
matter  formed  than  in  any  other  case.  The  jiroportion  was  distinctly  less  from 
the  crop  on  the  unfertilized  i)lat,  and  still  lower  where  potash  alone  was  used. 
Where  phosphoric  acid  was  used  even  in  a  comi)lete  fertilizer  the  proportion  of 
nitrogen  was  greatly  dejtressed,  so  that  in  this  soil  the  phosi)horic  acid  promoted 
the  highest  economy  in  the  use  of  nitrogen  for  tlie  production  of  the  organic  sub- 
stances in  the  oat  plant.  There  was  a  smaller  proi)ortion  of  nonalbuminoid 
nitrogen  where  nitrogen  was  ai)plied  as  a  fertilizer  with  or  without  phosphoric 
acid  than  where  no  nitrogen  was  applied,  except  in  the  case  of  the  potash 
manuring.  The  differences  in  composition  are  not  regarded  as  sufiicientl.v  pro- 
nounced to  suggest  important  differences  in  physiological  activity  under  tlie 
several  systems  of  fertilization. 

In  studying  the  composition  of  ash  it  was  fonnd  that  wher(>  nun-iate  of  potash 
was  used  alone  there  was  a  large  increase  in  the  proi)ortion  of  potash  in  the  ash 
of  tire  straw  and  a  very  distinct  increase  in  that  of  the  grain.     Where  muriate 
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of  potash  formed  part  of  the  complete  fertilizer  the  results  with  reference  to 
the  straw  were  tlie  same  but  the  elevation  of  chlorin  was  less  pronounced.  In 
the  case  of  the  grahi  ash,  muriate  of  potash  had  less  intiuence  ui)on  the  com- 
position than  other  constituents.  The  use  of  dissolved  phosphate  apparently 
caused  a  pronounced  increase  in  the  proportion  of  ph()Si)horic  acid  in  the  ash  of 
both  grain  and  straw,  Avhile  the  influence  of  the  associated  sulphuric  acid  was 
not  reflected  in  any  distinct  elevation  In  the  percentages  of  this  constituent  in 
the  ashes  of  the  crops  treated  with  the  phosphate,  nor  was  the  lime  present  in 
these  ashes  in  so  large  a  proportion  as  in  the  ashes  of  crops  otherwise  treated. 
While  the  major  portion  of  the  mineral  matters  in  dissolved  boueblack  con- 
sists of  calcium  sulphate,  and  it  therefore  might  be  supposed  that  the  lime  and 
sulphuric  acid  in  the  ash  would  exhibit  some  change  in  proportion  as  the  phos- 
phate was  applied,  no  direct  influence  was  detected  in  the  composition  of  the 
ash  of  either  the  grain  or  the  straw.  The  use  of  the  potash  and  the  complete 
fertilizer  indicated  a  marked  relative  decrease  of  silica,  the  maximum  percent- 
age of  this  constituent  appearing  in  the  ash  from  the  unmanured  crop.  The 
proportion  of  phosphoric  acid  to  total  di"y  matter  was  slightly  increased  by  the 
use  of  even  the  nonphosi^hatic  fertilizers,  but  where  phosphates  were  used  the 
increase  was  very  much  more  marked.  It  is  concluded  that  on  this  soil  the  use 
of  potassic  fertilizers  has  a  lesser  influence  on  the  composition  of  the  grain  than 
the  use  of  phosphatic  fertilizers,  but  that  its  effects  upon  the  composition  of 
the  straw  are  almost  as  marked  as  those  of  the  phosphates. 

From  determinations  of  the  actual  amounts  of  fertilizer  constituents  re- 
moved it  is  shown  that  nitrogen  applied  alone  slightly  increased  nitrogen  con- 
sumption and  dei)ressed  potash  consumption,  that  potash  alone  greatly  increased 
potash  consumption  and  slightly  depressed  nitrogen  consumption,  and  that  phos- 
phoric acid  a])plied  alone  led  to  the  consumption  of  nearly  doultle  the  quantity 
of  phosphoric  acid  used  by  the  unfertilized  crop  and  also  to  the  consumption  of 
distinctly  greater  quantities  of  nitrogen  and  potash.  Neither  the  use  of  nitro- 
gen nor  of  potash  alone  had  a  marked  influence  on  the  phosphoric  acid  consump- 
tion. The  use  of  the  complete  fertilizer  led  to  an  increase  in  the  consumption 
of  each  of  the  three  constituents  in  amounts  greater  than  the  algebraic  sum  of 
the  increases  caused  by  the  use  of  nitrogen,  phosphoric  acid,  and  potash  singly. 
As  a  one-sided  fertilization  has  been  continued  for  almost  2.5  years  upon  these 
plats,  the  conclusion  that  the  complete  fertilizer  is  most  in'oductive  and  econom- 
ical under  all  circumstances  is  not  considered  warranted. 

A  method  of  breeding  early  cotton  to  escape  boll-weevil  damag'e,  R.  L. 
Bennett  (U.  K.  Dr/it.  Ai/r.,  FnrmrrK'  Bill.  Sl'i,  pp.  SO,  fii/s.  1G). — This  bulletin 
is  based  upon  the  results  of  4  years'  investigations,  which  show  that  by  seed 
selection  early  and  rapid  fruiting  and  ]u-oductiveness  in  cotton  may  be  de- 
Aeloped  and  maintained,  and  that  by  this  method  weevil  damages  may  be  pre- 
vented or  reduced.  The  type  recommended  for  early  and  rapid  fruiting  and 
for  productiveness  to  escape  the  boll  weevil  is  described  as  follows: 

"  The  first  fruit  limb  must  be  low,  not  higher  than  the  fifth  or  sixth  .ioint 
above  the  seed-leaf  .Ioint.  The  wood  or  primary  limbs  nmst  be  low,  and  it  is 
desirable  that  they  should  not  exceed  four  in  number.  The  first  limb  should 
not  be  higher  than  the  fifth  or  sixth  joint  above  the  seed-leaf  joint.  The  joints 
in  the  main  stem,  in  the  fruit  limbs,  and  in  the  primary  limbs  must  be  short, 
not  exceeding  1  to  3  in.  in  the  lower  part  of  the  plant.  Fruit  limbs  should 
grow  at  the  successive  joints  of  both  the  main  stem  and  the  wood  limbs.  Fruit 
limbs  should  be  continuous  in  growth  for  continuous  fruiting  until  the  plant 
is  matured.  The  largest  leaves  should  not  be  wider  than  5  or  G  in.  across  at 
right  angles  to  the  midrib." 
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It  is  pointed  out  tliat  Inrge  bolls  fat'ilitiite  iiidviug,  reduce  the  amount  of 
trash  gathered  with  the  cotton,  and  are  also  storm  resistant.  It  is  stated  that 
about  38  per  cent  of  lint  was  the  general  jueld  of  a  few  varieties  that  gave 
the  highest  percentage.  It  is  believed  that  by  selecting  for  lint  as  much  as 
40  per  cent  may  bo  made  to  grow  regularly  and  on  a  seed  of  good  size  and  in 
a  large  boll. 

The  yield  of  progeny  rows  of  cotton  plants  in  selection  tests  varied  from 
243  to  4.5  lbs.,  and  averaged  at  the  rate  of  1.S54  lbs.  per  acre,  while  the  yield 
of  counnon  seed  was  1,G.'>0  lbs.,  or  a  diflerence  of  224  lbs.  per  acre  in  favor  of 
seed  from  selected  plants.  The  seed  of  the  best  yielding  progeny  rows  planted 
in  1907  produced  plants  true  to  the  type  and  characters  of  the  parent  progeny 
rows  and  to  the  original  parent  plant  of  each.  It  was  observed  that  in  breeding 
early  cottons  some  strains  matured  their  plants  extremely  early  and  shed  their 
foliage  a  considerable  time  before  frost.  The  advantage  of  early  defoliation 
is  that  the  weevils  are  deprived  of  food  and  places  for  propagation. 

In  another  experiment  selections  were  made  of  King  and  Jones  cotton  and 
of  an  unknown  variety.  These  cottons  were  grown  on  very  rich  river  bottom 
land  and  the  stalks  were  from  7  to  9  ft.  tall.  Plants  of  tlie  King  and  .lones 
varieties  from  2J  to  3  ft.  in  height  and  very  full  of  open  bolls  were  also  found. 
The  seeds  of  these  two  selections  were  planted  the  next  year  and  the  crops 
compared.  The  progeny  of  tlie  small  King  plants  grew  2  ft.  high  and  that 
of  the  large  King  plants  3J  ft.  high,  while  the  progeny  of  the  Jones  variety 
from  the  small  plants  reached  a  height  of  2i  ft.,  and  that  from  the  large 
plants  3i  ft.  The  small  progeny  plants  were  more  fruitful  than  the  large  ones. 
It  is  concluded  that  by  selecting  from  very  small  and  fruitful  plants  the  size 
of  plants  on  either  bottom  land  or  upland  may  be  limited  and  thi'  productive- 
ness increased.    A  brief  note  is  given  on  the  crossing  or  hybridizing  of  cotton. 

Experiments  and  obser\ations  on  the  planting  of  cotton  are  reported.  On 
March  20,  1900,  20  acres  were  planted,  the  seed  being  covered  with  about  2  in. 
of  soil.  A  moderately  heavy  rainfall  followed  by  a  few  days  of  cold  weather 
destroyed  all  the  seed  and  the  field  was  replanted  on  April  10,  the  seed  being 
covered  from  1  to  J  in.  At  the  same  time  6  acres  were  planted  and  the  seed 
covered  about  2  in.  The  best  stand  was  obtained  where  the  seed  was  lightly 
covered.  Although  April,  1907,  was  colder  than  March,  seed  planted  at  the  rate 
of  4  lbs.  per  acre  and  covered  not  over  5  in.  in  de]rth  made  a  perfect  stand  and 
lived.  In  1900  it  was  observed  that  on  a  loose  soil  many  young  cotton  plants 
died,  while  on  a  tirm  seed  bed  all  tlie  plants  lived.  In  1907  selected  seeds,  hand- 
dropped  and  scarcely  covered,  made  a  good  and  satisfactory  stand  on  3  acres 
of  land,  although  this  planting,  made  on  April  12,  was  followed  by  2  weeks  of 
cold  and  rain.  It  is  suggested  that  in  order  to  succeed  in  shallow  covering  and 
keeping  a  stand  in  early  i)lanting,  the  seed  bed  should  be  fii*m  and  clean,  the 
soil  of  the  beds  harrowed  before  planting  and  cultivated  shallow,  while  the 
seeds  are  coining  up,  if  necessary,  and  as  often  thereafter  as  moisture  permits, 
and  that  a  planter  with  a  gage  wheel  in  the  i-ear  to  regulate  the  depth  of 
Itlanting  and  press  the  seed  into  the  soil  be  used. 

Raising  Eg'y-ptian  cotton,  L.  M.  Iddings  (Daily  Consular  and  Trade  Rpts. 
lU.  ii.]  l'J07,  Xo.  JO'iS,  1)1).  6,  7). — The  cost  of  growing  cotton  in  the  Delta  in  the 
.Santa  district,  Scharbieh  province,  on  a  farm  of  20r  feddans  (about  215  acres), 
was  $40.35  per  acre.  The  cost  of  production  per  pound  of  cotton  was  7J  cts., 
and  the  value  of  the  crop  per  acre  .$113.27.  The  itemized  cost  is  shown  in 
tables. 

[Variety  tests  of  cotton  and  of  corn],  M,  V.  Calvin  (Georgia  Sta.  Circ.  65, 
pp.  //). — Tables  are  given  showing  the  results  of  these  tests,  together  with  lists 
of  persons  from  whom  cotton  seed  and  seed  corn  may  be  purchased. 
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Hay  crops  of  the  United  States,  1866-1906,  C.  C.  Clark  (f7.  H.  Dcpt.  At/r.. 
Bur.  .S7«fe.  Bui.  6'J.  pp.  J'/). — This  bulletin  presents  in  tables  a  compilation  of 
statistics  on  the  hay  crop  of  the  different  States  and  for  the  different  years  for 
the  period  1S66-1006. 

Improving  the  quality  of  domestic  hops,  W.  W.  Stockberger  (Wasliington, 

D.  C:  Govt.,  [1907],  pp.  12). — A  paper  read  at  the  ^'ew  York  meeting  of  the 
American  Brewing  Institute,  which  points  out  tlie  opportunity  for  improving 
our  domestic  hops  by  curing  at  lower  temperatures,  by  study  of  the  nature  and 
conditions  of  resin  formation,  by  the  breeding  of  disease-resistant  races,  by  se- 
lection of  the  best  and  most  productive  types,  and  by  the  breeding  of  pure 
pedigreed  races. 

Biolog'ical   studies   on   the   green   and   brown   color   in   the   grain   of   rye, 

E.  Gross  (Ztschr.  Laiidir.  Versiichsw.  (jstcn:,  10  {l!)07),'yo.  i),  pp.  772^*2/, 
df/m.  1). — Breeding  experiments  with  rye  have  been  in  progress  for  10  years  and 
the  results  have  shown  that  the  green  as  well  as  the  brown  color  in  the  grain  is 
readily  transmitted.  In  summarizing  the  data  and  considering  the  results 
from  the  green  colored  strains  as  100,  the  author  found  tlie  following  values 
for  the  brown  grained  strains :  Length  of  straw  103.07,  number  of  kernels  per 
plant  107.72,  weight  of  plant  112.92,  weight  of  grain  per  plant  112.08,  weight 
of  straw  and  chaff  iier  plant  112.87,  indi\idnal  kernel  weight  107.69,  weight  of 
heaviest  head  110.94,  number  of  grains  in  the  heaviest  head  106.45,  weight  of 
grain  in  the  heaviest  head  112.84,  and  individual  weight  of  the  grains  in  the 
lieaviest  head  102.38. 

Distance  experiments  with  sugar  beets,  J.  Bukovansky  (Ztscln:  Lanilw. 
Yersiicli'<ii\  (jstcrr.,  10  (1907),  A'o.  12,  pi).  S77-S95). — The  yields  of  sugar  beets 
increased  with  the  width  of  the  rows  up  to  45  cm.  The  best  distance  between 
the  beets  in  the  row  was  from  25  to  30  cm.,  the  quality  of  the  beets  improving 
as  the  distance  between  beets  in  the  row  decreased.  Tlie  absolute  leaf  weight 
and  the  relation  of  the  root  to  the  leaves  was  reduced  by  close  planting  and 
the  beets  were  richer  in  sugar. 

Experiments  in  growing  Sumatra  tobacco  under  shelter  tent,  1904,  W. 
Frear  {Penmylvania  8ta.  Rpt.  1906,  pp.  29-.'i2,  pi.  1). — Earlier  work  in  this 
line  has  been  previously  reported  (E.  S.  R.,  17,  p.  552). 

In  1904  about  50  sij.  rods  were  covered  by  a  shelter  tent  at  a  cost  of  $100.41 
and  it  is  estimated  that  under  present  conditions  the  cost  for  touting  an  acre 
of  lan<l  will  exceed  .$400.  The  laud  was  plowed  on  June  6  and  thoroughly  cul- 
tivated, the  last  harrowing  being  given  on  June  15.  A  homemade  fertilizer  mix- 
ture of  450  lbs.  of  cotton-seed  meal,  67  lbs.  of  carbonate  of  potash,  and  233  lbs. 
of  dissolved  South  Carolina  rock  was  applied.  The  tobacco  beds  were  prepared 
early  in  April  and  the  tobacco  was  planted  in  the  field  on  June  15.  The  grow- 
ing season  from  June  through  Aiigust  was  on  the  average  somewhat  cooler 
than  usual  and  the  rainfall  was  considerably  below  normal.  From  June  16 
to  30,  1.88  in.  of  rain  fell,  in  July  3.87  in.,  in  August  5.29  in.,  and  from  Septem- 
ber 1  to  15,  2.82  in. 

The  crop  was  hoed  and  harrowed  on  Juno  27,  July  0  and  18,  toi^ped  August 
1.  8,  and  19  and  suckered  August  15,  27  and  September  5.  The  lower  leaves 
were  primed  September  5,  those  next  in  position  September  13,  the  third  lot 
September  21,  and  the  last  September  26.  From  the  time  of  planting  up  to  the 
first  priming  82  days  elapsed,  and  to  the  last  priming  103  days.  The  sum  of  the 
mean  daily  temperature  up  to  the  first  priming  was  5,900'  and  up  to  the  last 
priming  7,227°.  The  cost  of  producing  the  leaf  ready  for  sweating,  exclusive 
of  the  items  of  rent  for  laud  and  curing  shed,  of  the  interest  on  the  shelter,  and 
attendance  during  curing  was  .$186.30.  The  leaves  were  cured  without  the  aid 
of  artificial  heat  and  cured  uniformly  to  a  fine  light  color. 
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In  another  experiment  oiie-sixtii  of  ;ni  ;i<n>  \v;is  uiuler  shelter.  The  land, 
which  had  had  no  cover  crup  duriii;;;  the  iirecodin;:;  winter,  was  thoronglily 
cultivated  early  in  spring  and  iertilized  just  before  planting  with  500  lbs.  of 
commercial  fertilizer  rich  in  organic  nitrogen,  suli)hate  of  potash,  and  acidu- 
lated bone.  The  tobaceo  was  planted  June  !)  and  14,  cultivated  .July  20,  hoed 
July  1,  14,  10,  L'S  and  oO,  and  topped  and  suckored  on  July  27  and  August  11 
and  13.  The  leaf  was  ready  for  priming  September  1,  2,  7,  12,  17  and  10  and 
the  harvesting  was  finished  September  21.  The  curing  was  done  in  the  same 
manner  and  as  satisfactorily  as  in  the  previously  described  work,  and  the 
tobacco  was  taken  down  December  27  and  28  and  sorted  for  sweating.  The 
temperatures  during  the  bulk  sweating  and  the  dates  on  which  the  bulks  were 
turned  are  given.  At  no  time  during  the  process  of  fermentation  was  the  tem- 
perature allowed  to  go  over  112°  F.  The  sizing  and  the  sorting  of  the  crop  was 
begun  on  February  15.  The  total  weight  of  leaf  submitted  for  sweating  was 
418  lbs.  and  the  weight  after  sorting  and  finishing  sweating  400  lbs. 

In  the  Marietta  crops  of  1002  and  lOOo.  43  and  41  per  cent  respectively  was 
second-quality  leaf,  while  the  first  experiment  here  described  showe<l  but  22  per 
cent  and  the  second  about  35  per  cent  of  this  grade.  The  luster  of  the  two 
crops  of  1004  was  little,  if  at  all,  inferior  to  that  of  the  average  imported  Su- 
matra wrapiier  u.sed  in  the  Lancaster  County  cigar  factories,  but  it  was  not  so 
good  as  that  of  the  best  Sumatra  wrapper.  In  the  first  experiment  the  yield 
was  at  the  rate  of  008  lbs.  per  acre,  of  which  708  lbs.  were  of  tirst-iiuality 
wrapper.  It  is  estimated  that  the  cost  of  the  leaf  produced  in  these  experiments 
ranged  from  02  to  07  cts.  per  pound. 

The  experiments  here  reported  are  considered  as  indicating  in  general  the 
possibility  of  growing  from  seed  of  the  Sumatra  strain  under  shelter  on  the 
light,  sandy  type  of  soil  in  northern  Lancaster  County  a  wrapper  leaf  approach- 
ing in  quality  the  average  imported  Sumatra  with  respect  to  color,  luster,  fine- 
ness of  vein,  wrapping  capacity  and  burn.  It  is  further  stated  that  the  yield 
per  acre  in  relation  to  the  cost  of  production  and  the  selling  price  of  the  leaf 
is  sufficiently  large  to  make  shade  culture  protitaiile,  but  attention  is  called  to 
the  fact  that  since  the  results  are  of  but  u  single  season's  test  they  do  not 
afford  a  safe  basis  of  judgment  with  resitect  to  yield  ami  (luality  during  an 
average  season  in  that  locality. 

The  tobacco  industry  in  the  United  States,  M.  Jacobstein  {Columbia  Univ. 
IStudics  Polit.  Sci.,  2U  {I'JOl),  Xa.  3,  mi.  ^OS). — This  work  gives  a  historical 
survey  of  the  tobacco  industry,  including  the  colonial  period  and  the  period 
from  1776-1860.  The  time  from  1860-1005  is  considered  the  modern  period  of 
the  industry  and  under  this  heading  are  discussed  consumption,  cultivation, 
manufacture,  the  tobacco  trust,  labor  conditions  in  the  tobacco  industry,  foreign 
trade,  and  the  tobacco  tax. 

Tobacco  ash  (MaJcd.  DcU-1'rorfstat.  Mrclan,  J  (1907),  No.  U,  pp.  192-20^).— 
The  chemical  conu)osition  of  tobacco  ash  was  studied  with  a  view  to  determin- 
ing its  value  for  fertilizing  purposes.  The  data  secured  in  analyzing  numerous 
samples  of  ash  show  that  in  many  cases  when  the  potash  content  is  high  the 
chlorin  content  is  also  high,  ranging  from  2  to  3  per  cent  and  reducing  the  fer- 
tilizer value  of  the  ash  considerably.  On  the  other  hand,  a  low  potash  content 
was  accompanied  by  a  low  chlorin  content,  and  such  samples  are  regarded  as 
having  a  good  fertilizer  value.  A  high  potash  content  and  a  low  chlorin  con- 
tent were  very  seldom  foinid  in  the  same  sample.  In  00  i)er  cent  of  the  samples 
analyzed  the  relation  of  potash  to  chlorin  was  as  10  to  20,  and  in  so  per  cent 
as  10  to  25.  It  is  recommended  that  for  the  i)repiiration  of  the  ash  the  tobacco 
plants  be  burned  at  a  high  temperature  and  that  wood  with  a  low  chlorin 
content  be  used  for  fuel. 
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Novelties  in  vegetable  fruits,  B.  D.  Halsted  (New  Jersey  Htas.  Bill.  209, 
pp.  2!f,  pis.  Ji,  figs.  10).— As  iu  previous  years  the  stations  offer  several  vegetable 
novelties  originated  in  connection  with  plant-breeding  investigations.  The  list 
includes  white  and  yellow  strains  of  Golden  Bantam  crossed  with  Premier, 
Stowell  Evergreen,  Banana,  and  Adanis-Crosby  sweet  corns,  5  new  tomato 
crosses,  the  Ivory  and  Jersey  Pink  eggplants,  a  snap  bean  with  wax  pod,  and 
a  snap  bean  with  green  pod,  the  Jersey  Green  and  the  Fluted  Orange  summer 
squashes. 

Horticultural  descriptions  with  illustrations  are  given  of  the  various  crosses, 
together  with  extracts  from  I'eports  on  some  sweet  corn  crosses  which  were 
sent  out  in  the  previous  year  (E.  S.  R.,  IS,  p.  836). 

Vegetable  growing,  H.  L.  W.  Costenoble  (Govt.  Isl.  Guam,  Dept.  Ayr.  Bui. 
1,  pp.  l-'i). — -This  bulletin  contains  brief  cultural  directions  for  the  cultivation  of 
ail  the  more  common  vegetable  crops. 

The  bean  industry  of  Ontario,  G.  G.  White  {Rpt.  Farmers'  lasts.  Ontario, 
won,  pt.  1,  pp.  S3-102,  map  1). — An  account  of  the  origin  and  development  of 
the  bean  industry  in  the  different  sections  of  Ontario,  including  considerable 
data  relative  to  the  soil  formation  in  the  different  districts,  together  with 
directions  for  bean  culture  in  which  soil  and  soil  preparation,  cultivation, 
harvesting,  insects  and  diseases  and  their  control,  varieties,  and  marketing  are 
discussed. 

Sweet  corn  investigations,  M.  X.  Straugiin  {Maryland  Sta.  Bui.  120,  pp. 
S7-78,  fi(/.  1). — In  a  previous  station  bulletin  (E.  S.  R.,  10,  p.  065)  the  experience 
of  several  local  sweet  corn  growers  in  saving  and  growing  their  own  seed  was 
cited  to  show  that  as  good  seed  can  be  grown  in  Maryland  as  in  the  New  Eng- 
land States,  where  most  of  the  sweet  corn  seed  is  secured.  Considerable  in- 
formation was  also  given  relative  to  the  practical  methods  of  producing  sweet 
corn  for  seed. 

The  present  bulletin  contains  a  report  of  a  sui)plementary  study  along  these 
lines,  as  well  as  for  the  purpose  of  securing  preliminary  data  for  the  systematic 
breeding  of  .sweet  corn.  The  work  reported  includes  se\-eral  analytical  studies 
relative  to  the  methods  of  determining  sugar  in  sweet  corn ;  the  relative 
sugar  content  in  drie<I  and  green  corn  as  well  as  its  relation  to  physi(!'al  char- 
acteristics ;  comparative  analyses  of  dried,  green,  and  canned  corn,  composition 
of  corn  grown  iu  different  latitudes,  effect  of  storage  at  different  temperatures, 
and  a  study  of  the  enzyms  of  green  and  dried  corn.  The  results  of  breeding 
work  to  date,  together  with  observations  on  the  proportion  of  husk,  grain, 
and  cob,  and  the  relation  of  varieties  to  insect  ravages  are  also  reported. 

Although  it  was  impossible  when  the  work  was  started  to  obtain  seed  from 
the  same  variety  grown  at  many  different  places  or  at  a  sufficient  range  of 
latitudes  and  altitudes  to  procure  full  data,  some  41  samples  of  seed  were  pro- 
cured representing  29  varieties  and  grown  in  at  lea.st  7  different  States.  These 
samples  were  analyzed  and  the  tal)ulated  results  show  a  considerable  range  in 
the  sugar  content  of  the  different  varieties,  altliough  there  appears  to  be  no 
difference  in  favor  of  any  particular  latitude. 

By  removing  a  few  rows  of  kernels  analyses  were  made  of  several  samples 
of  green  corn  and,  later,  of  dried  corn  of  the  same  ears.  The  varieties  used 
were  Crosby  and  Stowell  Evergreen.  An  examination  of  results  shows  no 
correlation  between  the  sugars  of  corn  in  the  green  and  dried  state,  hence,  it  is 
concluded  that  in  selecting  corn  for  breeding  the  selection  should  be  made 
when  the  corn  is  in  the  green  edible  or  canning  stage  of  ripeness. 
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It  is  clMiincd  l)y  st'ctlsnion  tliat  cars  tlio  kernels  of  wliicLi  are  of  a  deep 
amber  color  and  more  or  less  transiiareiil  are  iiinch  sweeter  tliaii  lliose  iu 
whieh  the  kernels  are  oi)a(iue  and  white,  and  kernels  havini;  a  line  wrinkle 
are  also  snpposed  to  be  sweeter  than  those  with  a  coarse  wrinkle.  A  test  of 
these  methods  of  selectinjj;  seed  showed  practically  the  same  snjiar  content  iu 
kernels  of  different  color,  but  there  api)eared  to  be  a  relation  between  the 
wrinkle  of  the  kernel  and  the  percentage  of  sugar.  "The  lowest  pei'centage 
of  sugar  in  the  fine  wrinkled  kernels  is  above  the  average  percentage  in  the 
coarse  wrinkled  and  the  highest  percentage  of  sugars  iu  the  individual  ears 
having  a  coarse  wrinkle  is  much  less  tliau  the  average  in  the  fine  wrinkled 
ones." 

The  seed  for  tlie  breeding  work  was  secured  from  Connecticut  and  planted 
both  at  the  station  and  in  two  other  sections  of  the  State.  One  ear  was  used 
to  a  row  and  a  sample  was  taken  from  eacli  ear  and  analyzed  as  to  its  con- 
tent of  sugar,  protein,  and  fat.  After  harvesting  typical  ears  were  taken  from 
each  row  and  again  analyzed.  The  tabulated  results  show  the  average  sugar 
tontent  of  the  progeny  to  be  higlier  than  in  the  parent,  while  with  the  protein 
and  in  most  cases  with  the  fat  content  the  reverse  is  true.  The  parent  ears 
whose  sugar  content  was  the  liighest  produced  progeny  with  a  higher  per- 
centage of  sugar  than  any  of  the  otlier  ears  and  liigher  than  the  highest  of 
their  parent.  From  these  results  it  appeared  that  the  corn  was  not  only  im- 
proved by  being  grown  in  Maryland,  but  that  some  ears  have  a  greater  ability 
to  transmit  (jualities  than  others. 

Considerable  tabular  data  are  given  sliowing  the  effect,  as  indicated  by  the 
composition,  of  breeding  by  the  ear  to  row  method.  Three  i>lats  w(>re  selected, 
from  the  tirst  year's  planting  and  analyses  made  of  a  number  of  ears  from 
each  row.  These  ears  were  allowed  to  ripen  and  were  planted  in  tlie  season 
of  1007.  The  result  again  indicated  the  tendency  of  certain  individual  ears  to 
transmit  a  high  percentage  of  sugar  and  that  this  tendency  prevails  through- 
out the  entire  row  grown  from  sucli  an  ear.  Tlie  Crosby  variety  was  found 
to  be  much  sweeter  than  the  Stowell  Evergreen. 

A  test  was  made  in  1900  as  to  the  relative  i)ercentage  of  sugar  in  the  upper 
and  lower  ears  from  the  same  stalk.  The  results  show  that  there  is  no  ad- 
vantage to  be  gained  in  selecting  the  upper  or  the  lower  ear,  providing  botli 
are  of  equal  development,  maturity,  and  vitality. 

In  a  test  made  relative  to  the  effect  of  storage  at  various  temperatures  on  the 
sugar  content,  3  lots  of  corn  were  used,  about  50  ears  in  all,  at  the  same  stage 
of  ripeness.  The  sugars  were  determined  in  some  and  the  remainder  stored, 
one-half  at  room  temperature  aiid  the  other  lialf  in  the  refrigerator.  The  corn 
was  stored  botli  in  the  husk  and  husked,  and  a  third  portion  was  Inisked  and 
wrapped  in  oiled  pajier.  K.-irs  were  taken  from  each  lot  at  the  end  of  24,  4S. 
7i?,  !)(!,  112,  and  120  hour  periods,  and  tlie  moisture  and  total  sugars  determined, 
rpon  standing  24  liours  al)out  one-third  of  the  sugars  disappeared  and  within 
certain  limits  tlie  loss  continued  during  storage.  Deterioration  in  taste  was  also 
noted  as  length  of  storage  increases.  The  results  sliow  no  material  advantage 
eivlier  in  liusking  tlie  ear,  wrapping  it  in  oiled  paper,  or  storing  it  in  the 
refrigerator.  It  would  appear  that  the  ferments  work  at  a  very  low  temper- 
ature, and  that  the  original  (pialities  of  corn  would  be  hard  to  i>reserve,  hence, 
the  corn  should  not  be  i)ulled  until  ready  for  use,  and  should  be  marketed 
and  canned  with  as  little  delay  as  possible 

Data  are  given  showing  the  observations  made  as  to  the  jiroiiorl  ions  of  husk, 
grain,  and  cob  in  a  large  number  of  samples.  The  Maryland  grown  corn  I'anged 
from  24.J5S  to  47.30  i)er  cent  kernels.     In  cooi)eration  with  the  Bureau  of  Chem- 
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istry  of  this  Departiiiont  experiments  were  conducted  to  show  the  influence 
of  environment  upon  the  composition  of  sweet  corn.  Two  varieties,  Crosby  and 
Stowell  Evergreen,  were  grown  in  South  Carolina,  Maryland,  New  Jersey,  Con 
necticut,  and  Maine.  From  20  to  100  analyses  were  made  of  each  variety  at 
each  station  when  the  corn  was  in  prime  eating  or  canning  condition.  South 
Carolina  produced  corn  with  the  highest  sugar  content,  while  Maryland  was 
second.  New  Jersey  gave  the  lowest  percentage,  although  this  is  believed  to  be 
caused  by  a  severe  drought  occurring  just  previous  to  the  tasseling  of  the  corn. 
The  results  indicate  that  sweet  corn  may  follow  the  habits  of  sugar  cane  rather 
than  those  of  sugar  beets. 

A  study  was  made,  by  methods  which  are  described,  to  determine  whether 
any  organized  ferments  were  causing  the  disturbance  which  prevented  the  ap- 
plication of  the  usual  methods  of  determining  sugars.  *'  These  results  show 
that  enzyms  were  present  and  very  active.  All  of  the  sugar  can  be  gotten  in 
solution  by  using  water  as  a  solvent,  or  water  and  alcohol;  but  in  both  cases 
the  sugars  increased,  varying  as  the  length  of  treatment  varies.  The  alcohol 
reduces  the  enzymic  action  very  perceptibly,  but  does  not  prevent  it.  By  adding 
the  alcohol  and  water  boiling,  and  boiling  for  an  hour,  solution  of  the  sugars 
is  complete  and  action  of  enzyms  is  prevented. 

Data  are  given  relative  to  a  method  proposed  by  Girard  of  extracting  sugar 
at  a  vei-y  low  temperature  in  order  to  avoid  the  action  of  the  enzyms;  the 
action  of  enzyms  on  potato  starch;  and  an  analytical  study  of  kernels  of  corn 
relative  to  the  location  of  sugars  and  enzyms. 

In  1905  Stowell  Evergreen  and  Crosby  sweet  corn  were  planted  on  adjoining 
plats.  With  the  Crosby  over  50  per  cent  of  the  young  plants  were  destroyed 
by  wireworms,  but  only  2  per  cent  of  the  Stowell.  As  other  conditions  were 
equal,  the  failure  of  the  worms  to  destroy  the  Stowell  variety  was  attributed  to 
varietal  resistance. 

Lettuce  culture,  C.  F.  Austin  and  E.  W.  Halstead  {Kxiac.  Cent.  Agron. 
Cuba  Bill.  8,  PI).  31,  j)ls.  3). — This  bulletin  contains  brief  popular  directions  on 
lettuce  culture  from  seed  sowing  to  harvesting,  and  concludes  with  a  descrip- 
tion (together  with  synonyms,  confusing  terms,  and  historical  notes)  of  all 
the  important  types  and  varieties  of  lettuce  as  found  in  the  work  on  American 
Varieties  of  Lettuce  by  W.  W.  Tracy,  Jr.  (E.  S.  R.,  16,  p.  871). 

A  Spanish  edition  of  the  bulletin  is  also  issued. 

Fruit  culture  in  the  Dutch  East  Indies,  J.  H.  Heijl  and  C.  Kwast  (Btil. 
Kolon.  Mils.  Ilaarhin,  WOT,  Nu.  21,  pp.  209,  fujs.  20).— This  bulletin  consists 
of  two  prize  essays  by  the  above  authors,  respectively,  on  the  subject  of  fruit 
culture  in  the  Dutch  East  Indies.  Both  essays  include  a  general  botanical 
account  of  the  various  plant  organs,  chapters  with  regard  to  general  methods 
of  propagating,  planting,  etc.,  and  specific  notes  on  the  culture  of  the  more  im- 
portant varieties  peculiar  to  that  country. 

Fruits  of  Ontario,  1906  {Toronto,  1907,  pp.  21.j,  figs.  8JJ).— This  book  deals 
with  the  various  orchard  and  small  fruits  in  Ontario,  including  their  geograph- 
ical distribution,  cultural  directions,  and  varieties  recommended  for  planting, 
with  descriptions  and  illustrations. 

The  descriptions  and  illustrations  of  the  fruits  are  by  L.  Woolverton  and  were 
prepared,  with  few  exceptions,  directly  from  the  fruits  themselves  as  grown 
in  the  province.  The  illustrations  are  confined  to  those  varieties  recommended 
on  one  or  other  of  the  lists  of  fruits  for  planting  in  Ontario  (E.  S.  R.,  17,  p. 
972).  The  notes  on  tree,  bush,  and  vine  were  largely  made  from  records  taken 
by  the  same  writer  during  the  past  10  years  in  experimental  work. 
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Other  publications  of  the  Ontario  agricnltnral  department  were  also  used  in 
preparing  the  work.  The  text  conchules  with  various  si)raying  formulas  and  a 
spraying  ca  lenda  r. 

An  experiment  on  the  preservation  of  cider  apples  with  formalin,  G.  War- 
collier  (liiil.  /SV>c.  yai.  Afjr.  Fniiicc,  67  (1007),  No.  7,  i^it.  58t-58'i).—\\\  the 
present  experiment  the  author  attempted  to  verify  the  results  secured  at  the 
Jodrell  laboratory  at  Kew  (E.  S.  R.,  IS,  p.  1130). 

Five  varieties  of  cider  apples  were  included  in  the  experiment,  from  each  of 
which  112  apples  apparently  free  from  disease  were  selected.  Fifty-six  fruits 
of  each  variety  were  so  placed  on  the  wooden  tloor  of  a  storage  room  as  not 
to  touch  in  order  that  disease  might  not  be  spread  by  contact.  The  remain- 
ing 50  fruits  of  each  variety  were  immersed  for  a  period  of  10  minutes  in 
a  4  per  cent  solution  of  formalin,  then  allowed  to  drain,  and  stored  in  the 
same  way  as  the  untreated  apples  on  a  floor  which  had  been  previously  washed 
with  a  1  per  cent  solution  of  formalin.  An  examination  was  made  of  the 
treated  and  untreated  fruits  at  the  end  of  2  months'  time  and  the  results  are 
presented  in  tabular  form. 

Contrary  to  the  results  at  Kew  no  favorable  action  was  noted  from  the  use 
of  formalin.  According  to  the  author,  generally  speaking  the  untreated  apples 
appearal  to  be  better  preserved  than  the  treated  apples.  Both  the  treated 
apples  and  the  floor  upon  which  they  were  placed  are  said  to  have  been  per- 
fectly dry  the  second  day  after  treatment.  Both  groups  of  apples  appeared 
healthy  at  the  end  of  the  first  luonth.  The  author  is  of  the  opinion  that  the  real 
value  of  this  method  will  not  be  fully  established  until  it  has  been  submitted 
to  commercial  experiments  on  a  large  scale. 

Japanese  persimmons,  F.  H.  Burnette  {Louisiana  Stas.  Bid.  99,  pp.  23,  figs. 
14). — A  numlier  of  varieties  of  Japanese  persimmons  have  been  grown  at  the 
station  for  the  past  18  years,  most  of  which  have  fruited.  This  bulletin  con- 
tains brief  suggestions  as  to  the  methods  of  propagating  and  growing  persim- 
mons, together  with  horticultural  descriptions  and  illustrations  of  varieties 
which  have  been  fruited  at  the  station,  and  notes  on  the  fruit  and  its  treatment, 
enemies  and  diseases,  marketing,  and  uses. 

It  is  concluded  that  Jai)anese  persimmons  may  be  grown  with  the  greatest 
success  throughout  Louisiana.  They  are  easily  grown  and  marketed,  stand 
transportation  well,  and  command  a  ready  market.  It  is  believed  that  an 
economical  method  will  soon  be  evolved  for  the  treatment  of  astringent  va- 
rieties. A  number  of  the  varieties  are  not  astringent  and  may  be  eaten  while 
still  hard. 

The  best  wine  grapes  for  California.  Pruning  young  vines.  Pruning 
the  Sultanina,  F.  T.  Bioletti  (California  Sta.  Bui.  193,  pp.  I.',l-l(i0,  fif/s.  It). — 
In  the  first  part  of  this  bulletin  the  author  discusses  the  importiince  of  selecting 
varieties  suited  to  each  cultural  region  as  well  as  to  the  kind  of  wine  which  it 
is  desired  to  produce.  Lists  are  given  of  varieties  for  planting  for  the  produc- 
tion of  sweet  and  dry  wine  in  the  interior  valleys,  and  for  the  production  of  dry 
wine  in  the  different  sections  of  the  coast  country. 

The  second  portion  of  the  bulletin  is  devoted  to  practical  suggestions  regard- 
ing the  pruning  and  ti-aining  of  grai)evines  during  the  first  three  years  of  their 
growth.  Illustrations  are  given  showing  the  systems  of  i)runing  and  training 
advised. 

Relative  to  i\n\  Sultanina  (Thomit.son  Seedless)  grape,  there  appears  to  be  a 
j^eneral  variation  in  the  croj)  of  different  years  and  from  the  different  vines  in 
the  same  vineyard  and  in  adjacent  vineyards  in  the  same  district.  The  cause 
of  this  variation  is  believed  to  Ije  defective  pruning.  The  Sultanina  bears  well 
only  on  long  canes,  and  the  croi»  is  usually  good  as  long  as  the  canes  which  are 
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tied  up  consist  of  bearing  wood.  Failure  to  provide  for  a  growth  of  new  canes 
from  the  stump,  in  order  to  furnish  bearing  wood  for  the  following  years,  re- 
sults in  bringing  the  bearing  wood  to  the  top  of  the  stake  where  it  can  not  be 
properly  tied  and  is  usually  pruned  short. 

Two  methods  are  suggested  and  illustrated  for  the  promotion  of  an  annual 
growth  of  fruit  wood  in  a  position  where  it  can  be  utilized.  The  first  consists 
ii!  bonding  the  fruit  canes  into  a  circle,  thus  diminishing  the  tendency  of  the  sap 
to  go  to  the  end  of  the  fruit  canes  and  favoring  the  development  on  the  lower 
parts  of  the  canes  of  shoots  whicli  may  be  used  for  fruit  canes  during  the  fol- 
lowing season.  The  second  method  consists  in  the  use  of  a  wire  trellis  instead 
of  the  single  stake  system,  the  fruit  canes  being  placed  in  a  horizontal  position 
and  tied  to  the  wire.  The  horizontal  position  has  the  same  effect  as  curving 
the  vine  in  promoting  shoot  growth  on  the  fruit  canes,  and  at  the  same  time  en- 
courages the  development  of  buds  on  the  wood  spurs. 

The  influence  of  pinching  fruit-bearing  shoots  of  the  vine  on  the  sugar 
content  of  the  grape,  G.  Riviere  {Jour.  Soc.  Nat.  Hort.  France,  Jj.  ser.,  S 
{1907),  J  111  II,  PI).  -'i23-.'i25) . — A  brief  account  is  given  of  experiments  conducted 
by  the  author  in  conjunction  with  Bailhacho  and  Hamel-Pigache  relative  to  the 
influence  of  pinching  on  grapevines,  in  which  tlie  fruiting  shoots  were  pinched 
back  before  the  flowering  season  (May  15)  to  no  leaves,  and  to  1,  2,  3,  and  4 
leaves,  respectively,  beyond  the  second  bunch  of  grapes.  The  variety  studied 
was  Chasselas  Dore.  All  sprouts  were  removed,  the  berries  were  thinned  in  the 
bunch,  the  fruiting  shoots  being  ringed  soon  after  the  flowering  season,  and  each 
vine  bore  the  same  number  of  bunches.  On  October  10  the  matured  grapes  on 
the  variously  treated  slioots  were  analyzed. 

The  tabulated  data  given  show  the  pinching  to  have  exerted  a  greater  or 
lesser  influence  on  the  chemical  composition  of  the  must,  according  to  the 
number  of  leaves  left.  The  sugar  content  per  liter  of  must  decreased  approxi- 
mately in  proportion  to  whether  4,  3,  2,  1,  or  no  leaves  were  left  on  the  shoot 
beyond  the  bunches.  Where  4  leaves  were  left  the  sugar  content  was  145.8  gm., 
while  where  no  leaves  were  left  it  was  only  70  gm.  On  the  other  hand,  the 
acid  content  increased  from  36.3  gm.  where  4  leaves  were  left  beyond  the 
bunches  to  60.5  gm.  where  no  leaves  were  left. 

With  the  variety  studied,  at  least,  it  seems  advisable  where  pinching  is  em- 
Itloyed  to  leave  at  least  4  leaves  beyond  the  last  bunch  of  grai)cs.  The  work  is 
to  be  continued  in  order  to  determine  whether  the  sugar  content  is  further  en- 
hanced when  more  than  4  leaves  are  left. 

Report  on  the  tea  industries  of  Java,  Formosa,  and  Japan,  A.  C.  Kings- 
ford  and  M.  K.  Bamber  {Vohtmho,  1907,  pi>.  .?/,  pis;.  83.  fifjs.  3,  uiaps  2). — In 
this  report  considerable  information  is  given  with  regard  to  soils  and  climatic 
conditions,  varieties,  and  the  important  operations  in  the  culture  and  manufac- 
ture of  tea  in  the  above-named  countries.  The  data  were  collected  during  a  per- 
sonal visit  of  the  authors  to  those  countries  in  1004,  and  the  text  is  accompanied 
with  maps  and  numerous  illustrations,  which  form  an  important  feature  of  the 
report. 

Theobroma  cacao  or  cocoa:  Its  botany,  cultivation,  chemistry,  and  diseases, 
H.  Wright  {Colomho,  1907,  pp.  XII+2-i9,  pis.  /8).— In  this  book  the  author 
combines  the  results  obtained  in  experimental  work  with  cacao  at  the  Perade- 
niya  experiment  station  with  those  obtained  by  different  investigators  in 
various  cacao-growing  countries.  Among  the  subjects  considered  are  historical 
notes,  climatic  conditions,  botanical  characteristics  of  cacao  plants,  varieties 
and  seed  selection,  the  periodicities  of  i)arts  of  the  cacao  tree,  cultivation  alone 
and  with  other  plants,  plantation  management,  harvesting,  fermenting,  wash- 
ing, curing  and  polishing  of  cacao,  physical  and  chemical  character  of  soils, 
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the  chemistry  of  the  tree,  fertilizers,  yields  and  diseases,  as  well  as  the  exports, 
imports,  and  uses  of  (';icao. 

Cacao  cultivation,  ( >.  W.  T'.ahki/it  (/'/or.  A</r.  .s'or-.  {'I'liiiidad  \.  7  \l'.iiri\.  jiji. 
131~lot<). — A  spe<-ial  report  on  this  subject  delivered  Ix'fore  tlie  coniiuittee  of 
the  agricultural  society  of  Trinidad  in  Sei)tember,  1907,  in  which  the  author 
offers  numerous  susjxestions  with  rejiard  to  the  proper  pruuins  of  trees  in  tlie 
nursery,  at  planting  time,  and  subsequently,  with  special  reference  to  the  pro- 
tection of  tbe  tree  from  attacks  of  canker.  Suggestions  are  given  with  i-egard 
to  the  use  of  cover  crops  and  fertilizers. 

The  art  and  craft  of  garden  making,  T.  H.  Mawson  (Lomlou.  l!)i)7.  pii. 
XX-\-310,  pis.  3,  fiffx.  200). — In  this  worlv  the  author  deals  with  the  various 
phases  of  garden  designing.  Consideration  is  given  to  the  selection  of  the  site 
and  its  treatment,  fences  and  gates  for  gardens  and  i»arks,  entrance  gateways, 
carriage  courts  and  drives,  terrace  and  flower  gardens,  lawns,  walks,  snnnner 
houses,  trellis  work,  garden  furniture,  tlie  treatment  of  water  fountains,  lakes, 
streams  and  ponds,  conservatories,  greenhouses,  vineries,  fruit  houses,  kitchen 
gardens,  orchards,  avenues,  hedges,  planting  for  landscai)e  effect,  trees,  shrubs, 
conifers,  hardy  climbers,  roses,  hardy  perennials,  aquatic  plants,  and  ferns. 
Lists  are  given  of  the  best  varieties  for  the  various  forms  of  planting,  and  the 
text  is  accompanied  with  photographs,  sections,  sketches,  and  detailed  plans 
illustrative  of  various  styles  of  garden  designs. 

The  book  of  rock  and  water  gardens,  C.  Tiionoer  {London  and  Xav  York, 
[1907],  pp.  X-\-'.)'i,  pis.  26). — This  is  volume  2S;  of  a  series  of  handbooks  for 
practical  gardening  edited  by  II.  Roberts  and  deals  with  the  construction  and 
develoitment  of  rock,  Alpine,  water,  bog,  and  marsh  gardens,  with  lists  and 
descriptions  of  ])lants  reconnnended  for  the  different  forms  of  iilanting.  The 
text  is  accompanied  l)y  numerous  illustrations. 

The  production  of  Easter  lily  bulbs  in  the  United  States,  G.  W.  Oliver 
{U.  »S'.  Dcpt.  Ayr.,  Bur.  Plant  Indus.  Bui.  120,  pp.  2'i,  pis.  J,,  flys.  3).— Although 
Bermuda  is  at  pi'esent  the  main  source  of  supply  of  Easter  lily  bulbs  for  the 
United  States,  in  many  cases  the  plants  grown  from  Bernuida  bulbs  in  this 
country  are  so  greatly  diseased  as  to  be  i)ractically  un.salable.  Previous  experi- 
ments undertaken  to  develop  the  l)nll)  industry  in  this  country  ai)pear  to 
demonstrate  the  impossibility  of  producing  bulbs  asexually  as  is  lu-acticed  in  the 
Bermudas  and  Japan. 

For  several  years  the  Bureau  of  Plant  Industry  has  endeavored  to  establish 
the  bulb  industry  in  this  country  through  propagation  by  seedlings,  sinc(>  in 
jtrevions  work  of  the  Bureau  (E.  S.  II.,  15,  p.  259)  it  w^as  discovered  that  seedling 
I)lants  were  ju-actically  free  from  the  disease.  A  large  number  of  seedlings  were 
grown  and  distributed  on  the  Pacific  coast  and  Florida.  The  present  l)ulletin 
summarizes  the  results  of  this  work  to  date.  Conclusions  based  on  these  trials 
are  given  as  to  localities  ada]»ted  for  lily  bulb  growing,  varieties,  adv:intages  of 
seedlings  over  ])lants  )iroduced  asexually,  selection  of  seed  bearers  and  seedling 
tyi)es  for  propagation,  togetlier  with  cultural  directions,  including  preparation 
of  the  soil  and  i)lanting  operations,  pollination,  seed  scnving  and  transplanting. 
Comparative  data  are  also  given  on  ranges  of  temperature  and  i>recipitation  at 
Prospect  and  Hamilton,  Bernnida,  as  compared  with  lily-growing  regions  of  the 
United  States. 

The  experimental  work  now  being  conducted  on  the  Pacific  coast  jiromises  suc- 
cessful results.  In  addition  to  the  elimination  of  disease,  the  seiMlling  method  is' 
found  to  be  quicker  than  propagation  by  scales. or  from  small  buli)s.  Fnder 
favorable  conditions  plants  can  be  depended  upon  to  give  bulbs  of  salabl<>  size 
the  first   vear.     The   usual   sizes  secured  are  from  5  to  7   in.,   but  a   consider- 
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able  percentage  of  7  to  9  in.  bulbs  is  found  wliere  good  attention  has  been 
given.  The  crop  is  ready  for  harvesting  early  in  August.  The  smaller  bulbs, 
vi^hen  replanted  soon  after  being  harvested,  grow  much  better  than  the  imported 
material. 

In  the  tests  conducted  in  California  during  the  past  3  seasons  the  best 
success  was  obtained  with  seedlings  from  crosses  of  the  red-stemmed  Lilium 
longiflormn  gUjaiitcum  with  L.  loiigifloruin  harrisii.  These  seedlings  are  com- 
l)osed  of  four  distinct  types,  long-leafed  and  short-leafed  greeu-steumied  iilants 
and  long-leafed  and  short-leafed  red-stenmied  plants.  All  show  a  remarkable 
freedom  of  bloom  and  in  some  localities  are  totally  free  from  disease.  The  text 
Is  accompanied  with  plates  and  figures  illustrative  of  the  work  being  conducted 
in  California. 

The  rose  and  the  essence  of  roses  {Bui.  Mens.  Off.  Renseig.  Agr.  [Paris], 
{1901),  No.  0,  PI).  1011,  1012). — A  brief  report  by  the  French  consul  at  Phillp- 
popoli  on  rose  culture  and  the  manufacture  of  the  essence  of  roses  in  eastern 
Roumelia. 

FORESTRY. 

British  trees,  R.  V.  Cole  {London,  1901,  vols.  1,  pp.  360,  pis.  103,  figs.  120;  2, 
pp.  361  +VII,  pis.  16,  figs.  131). — In  this  work  the  author  traces  the  life  histo- 
ries of  all  the  important  British  trees.  In  all  430  reproductions  of  original 
drawings  and  paintings  by  the  author  accompany  the  text,  consisting  of  draw- 
ings of  one  whole  tree  in  each  species  and  of  the  parts  of  the  tree  separately  in 
the  various  stages  of  growth. 

The  work  is  intended  as  a  book  of  reference  for  artists,  designers,  and  land- 
scape students,  as  well  as  to  furnish  to  the  lover  of  trees  more  accurate  knowl- 
edge of  their  growth  and  character. 

Our  trees  and  how  to  know  them,  C.  Kirk  {London,  1901,  pp.  68,  figs.  60). — 
This  book  is  made  up  of  GO  photographs  of  the  more  common  forest  trees  of 
Great  Britain,  showing  the  branch  and  in  most  cases  the  fruit.  The  common 
and  botanical  names  are  given,  together  with  some  short  notes  by  A.  L.  Gowans, 
designed  to  assist  the  reader  in  identifying  the  trees. 

Big  trees  of  California,  G.  Clark  {[Rcdondo,  Cal.],  1901,  pp.  10/,,  pis.  20).— 
A  poitular  illustrated  account  of  the  big  sequoias  of  California,  including  their 
origin  and  distribution,  size,  age,  habits  and  characteristics,  cones  and  seeds, 
and  reproduction,  together  with  descriptions  of  the  Sequoia  National  parks  and 
celebrated  si)ecimens.  The  text  concludes  with  the  botanical  nomenclature  of 
the  sequoia. 

Forest  tables  for  western  yellow  pine,  E.  A.  Ziegleb  {U.  S.  Dcpt.  Agr., 
Forest,  tirrr.  Circ.  121,  pp.  23). — A  total  of  22  stand,  height,  growth,  volume, 
and  form  tables  are  given  for  western  yellow  pine,  including  Flints  pondvrosa 
proi>er,  the  variety  scopulortnn,  and  V.  jcffregi.  These  species  are  classed 
together,  since  the  distinction  is  too  slight  to  affect  materially  the  form  and 
growth  tables.  The  data  used  in  comiuling  these  tables  were  collected  by  field 
parties  in  connection  with  various  projects  in  several  of  the  Mational  Forests 
in  the  West,  and  although  not  gathered  according  to  a  set  plan  are  consid- 
ered sufficient  for  the  immediate  requirements  of  exploitation  and  forest  man- 
agement. The  widely  varying  factors  of  temperature  and  rainfall  in  differ- 
ent parts  of  the  western  yellow^  pine  region  show  a  corresponding  variation  in 
the  tree  development. 

Based  upon  the  difference  in  growth  and  form  three  regions  are  recognized: 
(1)  the  isolated  Black  Hills  region;  (2)  Arizona.  New  Mexico,  southern  Colo- 
rado, and  the  lower  and  drier  mountains  of  southern  California  ;  and  (3)  north- 
ern California,  Oregon,  Washington,  and  the  moister  parts  of  jNIontana.     In  the 
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first  two  rofxioiis  lh«>  r:iinf;Ul  is  slitrlit,  tlic  Iroo  si"<>wtli  is  slow,  and  tlio  steins 
short  and  fnll,  and  open  stands  are  formed.  In  tlie  tliird  rei^ion  the  rainfall  is 
nuieli  heavier  and  the  tree  sirowth  nioi-e  rai)id  with  more  slender  stems,  and 
rather  dense  stands  occnr.  These  eharaeteristies  appear  mijst  conspicnous  in 
volume  tables,  but  are  traceable  in  the  stand,  height,  and  diameter  icrowtli 
tables  as  well. 

Treatment  of  hardwood  lands  in  southwestern  Connecticut,  R.  C.  Hawi.ky 
{Forest  III  Quit  It.,  .7  {I'.mi),  Xo.  ,?,  pp.  2S3-295).— The  methods  of  treatment 
which  appear  best  adai>ted  to  the  liardwood  stands  typical  of  southwestern 
Connecticut  are  outlined  in  a  in-elimlnary  way.  Consideration  is  given  to  the 
constitution  of  the  haj-dwood  stands  in  tlie  region  and  to  the  details  of  treat- 
ment of  stands  first  taken  under  management  when  30  or  more  years  of  age, 
and  of  stands  under  forest  management  from  early  youth. 

Practical  forestry  on  a  spruce  tract  in  Maine,  A.  Cart  (U.  »Sf.  Drpf.  Afp:, 
Forest  ^crv.  Cire.  /.}/,  pp.  l.n. — In  this  circular  an  account  is  given  of  the  0 
years'  experience  of  the  author  as  forester  in  the  employ  of  a  large  lumber 
and  paper  company  of  New  England,  during  which  time  an  attempt  was  made 
to  apply  practical  forestry  to  the  timber  tract  of  the  company.  A  descriittion 
is  given  of  the  tract  as  well  as  the  conditions  at  the  start,  togetlier  with  a  de- 
tailed account  of  the  various  imjirovements  introduced  and  the  methods  of 
applying  them. 

The  imitrovements  effected  are  given  as  (1)  increased  economy  in  utilizing 
the  stock  of  timber  standing  on  the  land,  (2)  a  system  of  cutting  adapted  to 
the  land,  the  timber,  and  the  business  organization,  as  well  as  to  the  promotion 
of  future  growth,  (3)  the  checking  of  a  big  insect  deiiredation.  and  (4)  the 
development  of  a  map  system  devised  and  in  a  large  measure  cariMed  out  to 
handle  a  large  land  i)roperty  with  more  economy  and  effectiveness  than  could 
otherwise  be  done. 

Afforestation  at  Inverliever,  J.  Nisbet  {Country  Life  [London],  22  (1907), 
No.  ')().'),  lip.  627,  62S,  fif/s.  3). — A  brief  illustrated  description  of  the  Inverliever 
estate  in  Argyllshire,  Scotland,  recently  purchased  by  the  government  to  be 
used  for  forestry  ]HU'])oses.  The  estate  has  an  acreage  of  about  12,r):>()  acres, 
consisting  chiefly  of  rough  hill  pasture  and  moorland  which,  it  is  believed,  will 
be  snital)le  for  planting  and  growing  timber  crops  profitably. 

Results  of  the  application  of  commercial  fertilizers  in  the  Aazof  forest, 
I.  GuTOROVini  (AJis.  in  Zlnir.  Opiiilii.  Ir/zo/'.  \h'iixs.  .lain:  llrpt.  LniuUr.].  S 
(1007),  .\o.  7.  ]).  77). — This  is  an  abstract  of  llie  author's  rejxirt  on  commerfial 
fertilizers,  made  to  the  Baltic  government  forest  oflieiais  in  T.Mif). 

Tests  (tf  fertilizers  on  the  (h'velo])ment  of  1-year  okl  trees  on  sandy  soil  of 
dune  origin  indicated  that  nitrate  of  soda  exercised  the  most  favorabli'  in- 
finenee.  Tliomas  slag  and  kainit  also  increas»>d  the  growth,  while  gypsum 
appeared  to  retard  it. 

The  drain  upon  the  forests,  Ii.  S.  Keixoihg  (U.  fl.  Depf.  Af/i:,  Forest  ,9r/r. 
Circ.  129,  pp.  16,  figs.  H). — In  this  circular  summarized  data  and  charts  are 
given,  showing  the  extent  to  which  forests  were  exhausted  both  by  species  and 
in  the  different  States  in  190(!  in  the  production  of  lumber,  shingles,  hewed 
cross-ties,  puli>  wood,  cooperage  stock,  round  mine  timbers,  lath,  wood  distilla- 
tion, veneer,  poles,  tanning  materials.  t>H-i)entine  and  rosin,  and  unknown 
drains.  Comitarative  data  are  also  given  showing  the  lumi>er  i)roduc(ion  of 
the  Ignited  States  in  1SS(».  IS'M),  IIHM).  and  11)0(1.  and  the  relative  production 
in  9  States  in  ISSO  and  lOOO.  The  chai-ts  and  data  are  for  the  most  part  based 
upon  the  statistics  of  the  vai'ions  forest  i>roduits  for  liXM!  comitiled  by  tlu? 
Bureau  of  the  Census  in  cftnjunclion  with  the  Forest  Service,  and  which  are 
being  issued  in  the  form  of  a  circular  for  each  product. 
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Consideration  is  briefly  given  to  the  present  forest  area,  volnme,  and  annual 
growth,  and  some  apiiroximate  estimates  are  made  as  to  the  length  of  time  our 
timber  supply  will  last  at  the  present  rate  of  cutting.  The  total  annual  use  of 
wood  is  estimated  by  different  authorities  from  100  billion  to  150  billion  ft., 
and  the  total  forest  area  of  the  United  States  from  500  million  to  700  million 
acres.  The  annual  consumption  of  wood  is  estimated  at  probably  three  times 
the  annual  growth. 

Production  of  veneer  in  1906  {U.  S.  Dept.  Agr.,  Forest  Serv.  Circ.  133, 
pp_  6'). — This  circular  contains  statistical  datii  collected  and  compiled  by  the 
Bureau  of  the  Census  in  conjunction  with  the  Forest  Service,  and  shows  the 
production  of  veneer  by  315  mills  during  1900.  A  total  of  329,180,000  bd.  ft, 
log  scale,  of  timber  was  converted  into  ai)proxiniately  2,008,094,000  sq.  ft. 
of  veneer. 

Tabulated  data  are  given  showing  the  quantity  and  value  of  material  used 
and  the  quantity  of  veneer  produced  in  190G  by  States  and  by  species.  The 
highest  average  value  per  thousand  feet  of  wood  used  was  $67.76  for  walnut. 
White  oak  ranked  second,  valued  at  $31.67  per  thousand  feet,  and  red  oak 
third,  valued  at  $26.01.  The  largest  amount  of  veneer  was  cut  from  red  gvun, 
followed  l)y  yellow  pine,  white  oak,  maple.  Cottonwood,  yellow  poi»lar,  and  a 
large  number  of  other  species. 

The  Powell  method  of  conserving-  wood  with  sugar  (Bainnntrrifilirnl-iiiKlr, 
12  (lUOl),  Xu.  11,  1)1).  .i(ifi-.ilO). — A  description  is  given  of  the  methods  employed 
by  the  Powell  Wood-Process  Syndicate  in  preserving  wood  with  a  common 
sugar  solution.  In  this  process  no  mechanical  pressure  of  any  kind  is  used,  the 
wood  being  placed  in  a  vessel  of  cold  water  to  which  is  added  a  sugar  solution 
of  a  certain  strength.  The  mixture  is  then  gradually  heated  to  the  boiling  point 
of  the  sugar  solution,  at  which  temperature  it  is  maintained  for  a  considerable 
length  of  time,  depending  upon  the  size  and  nature  of  the  wood  being  treated, 
as  well  as  to  a  large  extent  upon  the  judgment  of  the  operator. 

After  sufficient  time  has  elapsed  to  drive  the  air  and  moisture  out  of  the 
wood,  the  solution  is  allowed  to  cool  gradually.  During  this  cooling  process 
the  wood  becomes  saturated  with  the  sugar  solution,  which  is  said  to  unite  so 
thoroughly  with  the  wood  fiber  that  subsequent  inspection  of  a  section  of  the 
wood  with  a  microscope  fails  to  detect  sugar  either  in  the  form  of  crystals 
or  drops. 

Among  the  advantages  offered  for  this  i)rocess,  which  is  said  to  be  effective 
in  preventing  dry  rot,  are  the  simplicity  and  small  cost  as  well  as  the  rapidity 
with  which  the  impregnation  can  be  conducted.  Moreover,  the  treatment  of 
green  or  freshly  felled  woods  by  this  method  is  said  to  have  proved  very  satis- 
factory. With  woods  that  have  been  air-dried  before  treatment  and  are  more 
or  less  checked  or  cracked  the  sugar  solution  acts  as  a  cement.  It  is  also  said 
to  act  as  a  filler  in  the  case  of  the  more  costly  woods,  such  as  mahogany,  with- 
out injuring  the  surface  in  anyway,  and  to  render  inferior  grades  of  such 
woods  practically  as  satisfactory  as  the  better  qualities. 

In  cooking  woods  in  the  sugar  solution  the  coloring  matter  of  the  wood  is 
said  to  color  the  solution  without,  however,  making  the  treated  wood  any  lighter 
in  color  by  the  process.  On  the  contrary,  it  is  stated  that  woods  treated  in  this 
manner  assume  a  darker  color  as  in  the  case  of  wood  which  is  submitted  for 
a  long  time  to  the  action  of  the  air.  In  the  preservation  of  light  colored  and 
white  woods,  however,  a  fresh  solution  is  used  at  each  operation,  the  colored 
solution  afterwards  being  used  for  preserving  wood  in  which  the  color  i)lays 
no  important  part. 

Paving  blocks  thus  treated  were  experimented  with  in  London  upon  the 
streets  and  are  said  to  have  proved  satisfactory.     The  wood  remains  indifferent 
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to  heat  and  moisture,  and  is  said  to  form  a  homogeneotis  and  smooth  surface. 
Since  sugar  is  .odorless  and  since  paving  l)loclis  treated  in  this  manner  do  not 
svA-eat  and  caii  be  easily  kept  clean,  their  use  is  believed  to  be  desirable  from 
the  hygienic  s1iui(l|)()int. 

The  seasoning-  and  preservative  treatment  of  hemlock  and  tamarack 
cross-ties,  W.  F.  SiiKurESKK  (U.  S.  Dcpt.  A(ji:,  Forcxt  Hcrr.  Circ.  1,32.  itp.  .?/, 
flil!^.  -'/). — Owing  to  the  increasing  scarcity  of  white  oak,  hemlock  and  tamarack 
are  now  being  considerably  used  as  tie  timber.  In  1905,  8,(K>(),0S2  tamarack 
and  1,713,(X)0  hemlock  ties  were  purchased  by  the  railroads  of  the  Ignited 
States.  Ties  made  from  these  species  last  only  about  5  years  when  untreated, 
hence  they  are  usually  treated  with  some  preservative,  of  which  zinc-chlorid 
is  most  commonly  employed. 

In  this  circular  an  account  is  given  of  a  cooperative  experiment  undertaken 
in  the  spring  of  1905  by  the  Forest  Service  and  the  Chicago  and  Northwestern 
Iiailway  Company,  in  order  to  determine  the  results  obtained  at  the  railway 
company's  treating  plant  and  to  devise  methods  for  bettering  the  treatment. 
Considerable  data  are  given  and  discussed  relative  to  the  methods  and  results 
of  seasoning  and  treating,  together  with  the  conclusion  reached  and  recom- 
mendations based  upon  the  results  of  the  experiments.  The  cost  of  impregna- 
tion with  zinc-chlorid  was  found  to  be  12  cts.  per  tie.  It  is  estimated  that  an 
added  life  of  a  single  year  makes  the  cost  of  treatment  practicable,  and  an 
added  life  of  5  years  secures  a  saving  of  ?i(\.?t  per  cent  of  the  annual  charge. 
Although  the  absoi-ption  of  hemlock  and  tamarack  is  difficult  as  compared  with 
Itorous  species,  the  treatment  of  these  timbers  results  in  a  decided  economy  to 
l)oth  the  railroads  and  the  forest  i-esources  of  the  country. 

During  the  experiment  some  6,000  ties  have  accunuilated,  which  were  cut  in 
different  months  of  the  year,  seasoned  in  different  ways,  and  treated  under 
varying  conditions.  These  ties  are  to  be  placed  in  a  trial  section  of  track 
with  a  view  of  putting  different  methods  of  handling,  treating,  and  protecting 
ties  to  a  practical  test.     The  proposed  method  of  procedure  is  (lescril)ed. 

Preservation  of  piling  against  marine  wood  borers,  C.  S.  Smith  ([/.  »9. 
Dciit.  A(/r.,  Forest  Hcrr.  Circ.  128,  pp.  15,  //ry.s.  .7). — This  circular  contains  the 
results  of  a  study  of  the  character  and  extent  of  damage  done  I)y  marine  wood 
Itorers  and  of  the  present  methods  of  i)rotecting  piles,  and  which  was  made 
with  the  view  of  devising  an  efficient  and  cheap  method  of  protection.  The 
kinds  of  wood  used  for  piles  in  different  regions  of  this  country  are  enumei-ated, 
the  marine  wood  borers  are  discussed  relative  to  their  structure  and  habits, 
and  an  account  is  given  of  the  methods  used  for  protecting  movable  structures 
and  piling  and  of  their  efficiency. 

The  conchision  is  reached  that  the  use  of  pro)ierly  creosoted  material  f()r 
piling  should  be  extended.  The  denser  timbei's  are  unsuitable  for  the  purpose, 
since  it  is  difficult  to  secnre  a  satisfactory  penctrMtion  of  the  oil,  but  timbers 
of  open  grain  like  loblolly  pine  are  easily  penetrated  and  embody  all  of  the 
characteristics  of  an  ideal  pile  timber.  The  extension  of  their  use  is  recom- 
mended, since  a  uniform  and  satisfactory  penetration  can  be  secured  with  such 
timbers  when  properly  air-seasoned  before  treatment,  and  by  the  elimination 
of  the  expensive  "  pressure-cylinder  "  process,  50  per  cent  or  more  of  the  time 
required  for  treatment  is  saved,  and  there  is  also  a  c<»nsiderable  reduction  in 
cost. 

As  a  result  of  many  experiments  conducted  I)y  the  Forest  Service  to  devise 
a  cheap  and  efficient  method  for  the  i)reservatlve  treatment  of  linihei-  the  open- 
tank  method,  which  has  been  previously  described  (K.  S.  R.,  10,  ]».  1.50),  was 
evolved.     The  ai)plication  of  this  method  to  the  treatment  of  piling  is  briefly 
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discussed,  and  a  diajirani  is  given  of  an  o]ien-(ank  treating  i)lant  adapted  for 
piling. 

Rubber  in  New  Caledonia,  Ktessk  (Agr.  Prat.  Pays  (Jhauds,  7  (1907), 
No.  53,  1)1).  I()l~l.i0,  pgs.  J). — An  account  of  tlie  development  of  the  rubber  in- 
dustry in  New  Caledonia,  including  historical  notes,  statistics  of  exports  from 
1898  to  1907,  and  the  text  of  laws  enacted  by  the  Chamber  of  Agriculture  with 
regard  to  planting  and  methods  of  exploiting  rubber,  together  with  the  botan- 
ical characteristics  of  the  different  varieties  of  FicuH  prolixa  or  Schlechteri, 
which  is  said  to  be  the  only  successful  rubber-producing  species  in  that  country. 

The  author  describes  the  conunon  methods  of  harvesting  and  preparing  rubber 
in  that  region  and  the  work  of  reafforestation,  and  emi)hasizes  the  importance 
of  continuing  this  work  In  the  develoitnient  of  the  colony's  resources. 

The  Federated  Malay  States  rubber  industry,  J.  B.  Carruthers  (Abs.  in 
Trap.  Ayr.  and  Mag.  Ceylon  Agr.  Soc,  29  {1901),  No.  2,  Sup.,  pp.  31-33).— A 
repoi't  on  rubber  planting  operations  in  the  Federated  Malay  States  for  1900. 
At  the  close  of  that  year  the  total  acreage  planted  to  rubber  in  the  Malay 
Peninsula  was  99,230  acres,  of  which  85,579  acres  were  in  the  Federated  Malay 
States,  or  an  increase  of  over  45,000  acres  since  the  end  of  1905.  The  total 
number  of  trees  i)Ianted  in  the  Federated  Malay  States  up  to  December  31, 
1900,  was  10,745,002  as  compared  with  between  0,000,000  and  7,000,000  at  the 
end  of  1905.  The  output  of  rubber  in  190G  was  385  tons,  or  about  3  times  as 
much  as  the  previous  year.  The  average  amount  of  dry  rubber  extracted  per 
tree  is  calculated  at  1  lb.  12  oz.,  although  the  trees  over  10  years  of  age  are  said 
to  yield  more  than  2  lbs.  per  tree. 

In  connection  with  the  present  report  notes  are  also  given  with  regard  to  the 
future  of  plantation  rubber  and  the  importance  of  combating  diseases  and  in- 
sects on  rubber  estates,  as  well  as  the  question  of  labor  and  the  opening  of  new 
rubber  lands  in  the  Federated  Malay  States. 

Tapping  experiment  with  Kickxia  elastica,  A.  Zimmermann  {Pflanzcr,  3 
(1907),  No.  12-14,  pp.  182-187). — The  author  describes  a  new  method  of  tapping 
this  species  of  rubber  tree,  with  which  he  is  experimenting  in  Cerman  East 
Africa.  The  trees  are  tapped  through  a  series  of  small  horizontal  knife  cuts, 
the  cut  being  made  at  such  an  angle  that  the  flowing  latex  from  a  series  of 
cuts  is  made  to  run  down  the  bark  of  the  tree  in  a  single  path,  this  path  being 
determined  by  first  jtaintlng  the  bark  with  moist  latex.  The  latex  has  a  tend- 
ency when  flowing  to  keep  to  the  strip  which  is  painted,  and  when  conducted 
below  the  different  series  of  cuts  it  Hows  through  a  zinc  gutter  fastened  In  the 
tree  into  a  receptacle  at  the  base. 

This  method  is  said  to  be  adapted  for  K.  elastica  since  the  latex  is  relatively 
thin  and  the  bark  fairly  smooth,  so  that  the  latex  can  be  conducted  down  the 
tree  without  any  difficulty.  No  large  rpiantities  of  rubber  have  been  secured 
thus  far,  as  the  trees  are  young,  but  from  the  present  work  the  author  is  led 
to  recommend  the  planting  of  this  species  in  German  East  Africa  in  regions 
where  the  soil  is  somewhat  fertile,  periods  of  drought  not  too  severe,  and  the 
altitudes  around  500  meters  above  sea  level. 
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Plant  diseases  and  other  injuries  to  cultivated  plants,  K.  A.  Malkoff 
(Ghod.  Otchet  Drzhav.  Zeml.  Opitna  Stant.z.  tiadovo  [Jahresber.  Staatl.  Landio. 
Vers.  Stat.  Sadovo],  4  (1906),  pp.  lJf7-176). — Notes  are  given  on  preventive 
treatment  for  stinking  smut  of  wheat,  cotton  diseases,  a  disease  of  anise,  and 
bacterial  diseases  of  sesame,  and  miscellaneous  observations  on  diseases  and 
insects  found  attacking  a  large  number  of  economic  plants. 
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In  the  oxperiments  for  the  prevention  of  snmt,  seed  of  dnrnm  wheat  was 
treated  with  0.1  per  cent  formalin,  (».l  i)er  cent  copper  sulphate,  antisniut,  hot 
ashes,  and  hot  dry  air,  and  washed  with  water.  The  resulting  crops  from  the 
seed  treated  with  formalin  and  with  autismut  were  entirely  free  from  disease. 
The  proportion  of  smut  where  the  seed  was  treated  with  copper  sulphate  was 
0.23,  while  the  hot  air  and  hot  ash  treatnitnits  resulted  in  a  greater  amount  of 
pmut  than  that  produced  on  the  plats  planted  with  untreated  seed. 

The  cotton  diseases  descrihed  are  a  leaf  sj)ot  due  to  I'lii/lJoslictd  iixilkoffii, 
and  the  cotton  wilt   {Ncocosino.'^ixtra  rasinfectd). 

The  anise  disease  is  said  to  be  caused  by  Ccrcospora  malkoffii  on  the  leaves, 
and  spraying  with  1  per  cent  Bordeaux  mixture  is  advised. 

The  bacterial  diseases  of  sesame  have  been  under  investigation  for  some  time, 
and  two  forms  are  recognized,  one  due  to  Pseudomonas  sesami  and  the  other  to 
Bacillus  sesami.  Treating  the  seed  with  formalin  has  successfully  reduced  the 
amount  of  diS3ase. 

A  German  resimie  of  the  investigation  is  given. 

The  fungus  diseases  of  garden  crops  and  their  prevention,  A.  Natjimann 
(Die  PilzJ.-ranklicifni  f/iiiiiin-isclirr  Kultiirfinriichsr  inul  ihrr  Brlcainpfniifi. 
Dresden,  1907,  i)p.  Vni+156,  i)1s.  3,  figs.  J,2).— The  first  part  of  this  work  gives 
a  general  account  of  plant  diseases  caused  by  fungi,  with  directions  for  the  study 
of  fungi  and  keys  for  the  identificatiou  of  species,  after  which  the  more  impor- 
tant groups  of  fungi  are  discussed  at  some  length.  Directions  are  given  for 
the  preparation  of  material  for  study,  methods  for  conducting  inoculation  experi- 
ments with  fungi,  and  a  general  discussion  of  fungicides  and  other  means  of 
combating  diseases. 

In  the  second  part  of  the  work  descriptions  are  given  of  the  diseases  of  vege- 
tables, ornamentals,  and  greenhouse  and  hothouse  plants,  together  with  sug- 
gested means  for  their  control. 

Plant  diseases,  L.  R.  Jones  (Agr.  of  Mass.,  5.J  (1906),  pp.  2J-'/S).— This  is  a 
lecture  before  the  Massachusetts  State  Board  of  Agriculture  in  which  the 
author  paid  iiarticular  attention  to  the  diseases  of  the  apple  and  potato. 

'L'he  results  of  spraying  experiments  with  potatoes  are  given  and  attention 
called  to  the  resistance  of  certain  varieties  to  disease.  In  this  respect  some 
Eurojiean  varieties  appear  more  resistant  than  American  ones,  but  the  (piality 
and  yields  of  p]uropean  sorts  are  such  that  they  can  not  be  recohnnended  for 
general  planting.  A  discussion  followed  the  presentation  of  the  paper  in  which 
the  relation  of  disease  to  moisture,  fertilizers,  etc.,  was  connnented  upon. 

The  conidial  form  and  pathological  significance  of  Phellomyces  sclero- 
tiophorus,  O.  Appel  and  R.  Laubert  (Ar6.  K.  Biol.  Anst.  Land  u.  Forstw.,  5 
{1901),  No.  7,  pp.  Ji35-JiJi1,  pi.  J').^From  tlieir  investigations  the  authors  were 
led  to  conclude  that  P.  sclerotiophorus  is  a  form  of  Spondgloclddiiiin  (tirorircns. 
While  the  fungus  may  possibly  cause  some  injury,  their  investigations  seem  to 
show  that  it  is  not  of  very  great  importance. 

Sclerotinia  trifoliorum,  the  cause  of  clover  canker,  L.  C.  CoLK?.rAN  (Arlt. 
K.  Biol.  Anst.  Lund  u.  Forstw.,  r,  (1901),  No.  7,  pp.  /f(;9-.'if^H,  figs.  1.',,  dgni.  I).— 
The  author  reports  that  clover  canker  was  observed  near  Dahlem  in  clover  that 
had  been  seeded  on  oat  stubble,  and  that  by  midwinter  many  of  the  plants  were 
destroyed.  In  February  numerous  sclerotia  were  observed  on  the  roots  of  dead 
plants,  and  in  the  following  October  the  apothecia  of  the  fungus  were  abundant. 
Studies  were  made  of  the  fungus  in  various  culture  mwlia,  and  successful  inocxi- 
lation  expei-iments  wei'e  carried  on  by  sowing  the  spores  on  the  young  leatlets. 

I'lat  experiments  showed  that  practically  all  races  of  red  clover  are  sub.j(>ct 
to  the  canker  and  probably  other  clovers  as  well.  Although  the  exiK-rimeiils 
are  not  considered  entirely  conclusive,  alfalfa  showed  some  indication  of  being 
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injured  by  the  presence  of  tlie  fungus.  The  inoculation  material  was  all  taken 
from  diseased  red  clover  plants,  and  it  is  possible  that  the  occurrence  of  the 
fungus  on  some  of  the  clovers  which  has  beeo  reported  by  other  observers  may 
bo  due  to  the  fact  that  there  are  different  varieties  or  races  of  the  fungus,  aJid 
that  the  author's  failure  to  get  the  fungus  to  grow  on  some  of  the  host  plants 
may  be  attributed  to  this  fact. 

The  conclusions  of  the  author  state  that  young  clover  plants  are  readily 
affected  by  the  spores  of  S.  trifolionim,  but  that  older  plants  are  attacked 
more  rarely  and  only  under  favorable  conditions.  The  spore  infection  does  not 
take  place  through  the  stomata,  but  the  mycelium  always  penetrates  the  epi- 
dermal cell  walls.  The  fungus  attacks  the  aerial  parts  of  the  plant,  spreading 
from  them  to  the  roots,  never  through  tlie  soil  nor  from  the  roots  to  the  aerial 
stems.  The  spores  retain  their  vitality  for  months,  even  when  dried.  A  strong  ap- 
plication of  lime  to  clover  fields  did  not  serve  to  prevent  the  growth  of  the  fungus. 

A  contribution  to  the  knowledge  of  the  potato  plant  and  its  diseases,  I, 
O.  Appel  (Arh.  K.  Biol.  Anst.  Land  u.  Forstw.,  5  {1901),  No.  7,  pp.  377-435).— 
A  historical  and  critical  review  is  given  of  the  literature  relating  to  the  diseases 
of  the  potato.  A  bibliography  of  several  hundred  titles  of  articles  which  the 
author  has  consulted  is  api)ended.  The  summary  is  arranged  according  to 
l^eriods,  the  first  period  being  from  1571  to  1S3S,  the  second  from  1840  to  1855, 
and  the  last  from  18.">(i  to  date. 

Stysanus  stemonitis  and  its  role  as  a  potato  parasite,  O.  Appel  and  W.  F. 
Bruck  {Arb.  K.  Biol.  Anfit.  Land  n.  Forstw.,  5  {1907),  No.  7,  pp.  JfJfl-U8,  figs. 
5). — An  account  is  given  of  the  disease  of  potatoes  attributed  to  8.  stcmotiitis, 
which  has  been  associated  in  this  country  with  a  disease  characterized  by 
the  browning  of  the  tubers  in  the  region  of  the  fibrovascular  tissues  (E.  S.  R., 
14,  p.  203).  There  appears  to  be  no  doubt  but  that  the  fungus  while  usually 
a  saprophyte  may  also  become  an  active  parasite. 

The  ring  disease  or  iron  spotting  of  potatoes,  A.  Mayer  {Jour.  Laiidu\, 
5')  {1907),  No.  .'/,  pp.  301-304). — This  disease  has  been  attributed  to  various 
causes,  such  as  bacteria  (E.  S.  R.,  10,  p.  548),  soil  conditions,  lack  of  lime,  etc., 
and  the  author  has  attempted  to  determine  the  question  of  its  being  due  to  a 
lack  of  lime. 

Tubers  grown  in  soils  containing  diminishing  proportions  of  lime  were 
affected  in  proportion  to  the  deficiency  of  lime  in  the  soil.  An  examination 
of  the  ash  of  diseased  tubers  showed  that  the  lime  content  was  much  lower 
than  in  normal  potatoes.  The  disease  is  said  to  always  be  worse  when  potatoes 
follow  spurry  or  late  turaips,  although  no  connection  could  be  found  between 
those  crops  and  the  cause  of  the  potato  disease. 

Tomato  diseases,  P.  H.  Rolfs  {Florida  8ta.  Bill.  91,  pp.  13-3),  pis.  3.  fif/.  1). — 
Descriptions  are  given  of  the  rust  of  tomatoes  due  to  Marrosporium  solani,  a 
r  fungus  blight  caused  by  Fusariuni  sp.,  a  sclerotium  blight  due  to  an  unrecog- 
nized fungus,  a  bacterial  blight  caused  by  Bacillus  solanaecarum,  dropping  of 
the  buds,  leaf  curl,  damping  off,  hollow  stem,  root  knot,  and  some  common 
insect  enemies. 

For  tomato  rust  spraying  with  Bordeaux  mixture  is  recommended.  Rota- 
tion of  crops  is  suggested  as  a  means  for  the  control  of  the  Fusarium  disease, 
and  for  the  sclerotium  blight  sjn-aying  the  soil  about  the  plants  with  ammoui- 
tical  copper  cai-bonate  is  suggested. 

The  dropping  of  the  buds  is  said  to  be  due  to  unusually  cool  weather  at  the 
time  when  the  fields  are  in  blooming  condition,  too  great  stimulation  of  the 
plants  by  the  use  of  ammonia  fertilizers,  or  the  puncture  of  minute  insects. 

The  leaf  curl  is  said  to  be  due  to  a  number  of  causes,  the  most  important 
one  in  Florida  being  the  presence  of  too  much  moisture  in  the  soil.     The  rem- 
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ody  for  this  suggi^sts  itself,  namely,  the  invparatiuii  of  the  fields  so  that  there 
will  not  be  a  superabundance  of  moisture. 

The  damping  off  occurs  generally  in  the  seed  bed  and  is  accompanied  by  a 
superabumhince  of  moisture.  This  can  be  avoided  by  ditching  alxnit  tl'e  seed 
beds  and  tlie  removal  of  some  of  tlie  jtlants  if  they  are  growing  too  tliickly, 

The  hollow  stem  disease  is  said  to  be  a  result  of  too  vigorous  nitrogen  feed- 
ing in  the  seed  bed,  the  plants  being  extra  forced. 

The  root  knot  described  is  caused  by  nematodes  and  is  i)revented  l)y  the 
rotation  of  cro])s.  As  the  nematodes  affect  a  number  of  other  plants,  these 
should  be  avoided  in  any  system  of  rotation. 

The  insects  described  are  the  fruit  worm  (Hcliothifi  anniovr),  cutworms, 
and  the  white  mold  due  to  Pln/toptus  <-(il(icl(i(I(>i)hora.  This  mite  is  said  to 
attack  the  tomatoes  to  such  an  extent  at  times  as  to  produce  on  the  stems  a 
white  moldy  ajipcarance.  Sulphur  spray,  dry  suli)bur,  lime-sulpluu-  spray, 
and  dry  sulphur  and  lime  are  excellent  remedies  for  its  control. 

Diseases  of  tobacco  in  Dumbara,  Z\  I'etch  (Circs,  and  Ar/r.  Jour.  Itoij.  Jint. 
ildrd.  Ccjilnii.  ',  (/.'^07),  A  o.  7,  pp.  'iJ-ffS). — Brief  descriptions  an?  given  of  a 
number  of  diseases  of  tobacco,  among  them  a  root  disease  due  to  Fusarium ; 
two  leaf  diseases,  one  of  which  is  caused  ))y  a  fungus  tliat  lias  been  recently 
determined  as  C'crcospora  nicotiana';  a  disease  called  ash,  which  is  said  to 
be  one  of  the  worst  diseases  in  Ceylon,  and  is  due  to  the  Oi'dium  stage  of  some 
mildew,  and  the  mosaic  disease. 

Prevention  of  apple  crown-g'all  and  hairy-root,  G.  (J.  IIeugcock  [Nat.  Nur- 
scryiiKiii,  Jo  (  t'.IOl).  Xo.  7,  ///;.  1D2,  19.3). — An  account  is  given  of  the  crown-gall 
and  hairy-root,  the  forms  occurring  on  the  apple  being  particularly  described. 
The  author  claims  that  crown-gall  is  of  two  forms,  the  hard  crown-gall,  which  is 
not  contagious,  and  a  foi-m  called  soft  crown-gall,  Avhich  is  possibly  contagions. 
The  hairy-root  is  not  contagious,  but  it  exists  in  a  number  of  forms,  which  are 
describetl. 

P'or  the  prevention  of  the  apple  crown-gall  and  hairy-root  the  author  advises 
improved  nursery  methods  of  propagation,  which  involve  budding,  the  careful 
selection  of  root  grafts,  better  wrapping  of  grafts,  selection  of  scions,  earlier 
planting,  etc.,  and  attention  to  improved  conditions  of  soil. 

The  author  states  that  his  exiieriment  on  the  removal  of  crown-gall  from  trees 
indicates  that  aliout  one-half  of  the  trees  treated  recovered  from  the  disease. 
No  experiment  for  the  removal  of  hairy-root  has  been  concludeil. 

Apple-tree  mildew  {Jrmr.  Bd.  Ayr.  [London],  IJf  {1901),  No.  6,  pp.  358-360, 
fig.  1). — A  description  is  given  of  the  apple-tree  mildew  caused  by  Sphcci'otheca 
mali,  which  has  become  troublesome  in  orchards  in  certain  parts  of  England. 
The  ascigerous  form  of  the  fungus  is  said  to  be  very  rare  and  occurs  too  locally 
to  account  for  the  universal  distributicm  of  the  mildew  in  the  spring.  It  is 
thought  on  this  account  that  either  the  fungus  retains  its  power  of  germination 
throughout  the;  winter,  or  that  there  is  some  form  of  hibernating  mycelium. 

As  a  rule  the  fungus  checks  the  growth  of  the  branches  and  distorts  the  leaves, 
covering  them  with  a  dense  white  i)owder. 

Infection  of  the  leaves  takes  place  only  when  they  are  quite  young,  and  it  is 
believed  that  by  cutting  out  the  infected  rosettes  of  leaves  and  spraying  the 
trees  with  a  solution  of  potassium  sulphid  the  disease  could  be  held  in  check. 

While  there  does  not  appear  to  be  any  definite  proof  that  the  fimgus  is  asso- 
ciated with  scale  insects  and  green  flies,  yet  it  appears  to  be  most  abundant  on 
trees  infecte<l  by  these  pests. 

Cherry  leaf  scorch,  E.  S.  Salmon  (Jour.  Bd.  Ayr.  [London],  l)  (1901),  Xo.  C. 
pp.  334-3.'i'f,  pi.  1,  figs.  2). — A  description  is  given  of  the  disease  kuowu  as 
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clierry  leaf  scorch,  due  to  (Jnoinonia  cryiftrostojiia,  the  occurrence  of  which  in 
England  has  been  previously  noted  (E.  S.  K..  14,  p.  59).  The  effect  of  the 
fungus  on  the  host  plant  is  described  at  length,  as  well  as  cultural  charac- 
teristics of  the  fungus,  and  it  is  stated  that  one  of  the  conspicuous  symptoms 
of  the  disease  is  the  ])ersistence  of  the  foliage  throughout  the  fall  and  winter. 
This  is  due  to  the  fact  that  the  fungus  develoi»s  in  the  leaf  and  passes  down 
the  leaf  stalk,  and  that  as  a  consequence  of  the  changes  produced  the  normal 
processes  of  defoliation  are  interfered  with. 

It  has  been  usually  recommended  that  the  diseased  leaves  should  be  collected 
and  burned,  but  the  author  found  by  spraying  experiments  with  Bordeaux  mix- 
ture that  the  fungus  could  be  successfully  controlled  by  such  treatment.  There 
does  not  ap[)ear  to  be  any  evidence  that  the  fungus  gains  entrance  into  the 
wood,  but  it  passes  the  winter  in  the  dead  leaves  remaining  upon  the  trees. 
By  the  removal  of  these  and  the  thorough  use  of  Bordeaux  mixture,  the  disease 
can  be  controlled  to  a  considerable  extent. 

The  cocoanut  industry  in  Cuba,  Mary  T.  Horne  (Cuba  Rev.  and  Bill.,  5 
il!)07),  A'o.  IJ.  1)1).  tS-JO,  floH.  2). — A  popular  review  is  given  of  the  cocoanut 
industry  in  Cuba,  and  attention  called  to  the  serious  losses  due  to  the  bacterial 
bud  rot.  This  disease  has  been  under  investigation  for  some  time,  and  al- 
though no  absolutely  conclusive  i-esults  have  been  obtained,  it  is  believed 
that  bacteria  are  its  cause.  The  author  describes  some  experiments  for  the 
control  of  the  disease,  which  consist  in  tlie  destruction  by  fire  of  all  dead  or 
hopelessly  affected  trees  and  tlie  disinfection  by  fire  of  those  showing  an 
attack  in  its  early  stages.  The  results  tluis  far  obtained  are  such  that  it  is 
believed  that  the  disease  might  be  kept  under  control  if  these  measures  should 
be  adopted  over  a  considerable  area. 

Diseases  of  cocoanut  trees,  F.  A.  Stockdale  (Proc.  Ayr.  aS'oc.  Trini<l<nl  and 
Tobago,  7  [IDOl],  jip.  i)-ol;  Trinidad  Boi.  Dcpt.,  Bui.  Misc.  Inform.,  1907,  No. 
56,  pp.  262-287').— Previously  uoted  (E.  S.  R.,  18,  p.  1057). 

A  root  rot  in  oranges,  J.  S.  Jefferson  (Jour.  Dept.  Agr.  West.  Aust.,  15 
(101)7),  \o.  J  I.  pp.  815,  816). — The  attention  of  the  author  was  directed  to  the 
presence  of  root  rot  in  oranges  in  orchards  in  Western  Australia,  and  upon 
examination  it  was  found  that  practically  all  of  the  infected  orange  roots  were 
either  touching  or  in  innnediate  proximity  to  rotting  roots  of  red  gum  trees. 
From  the  samples  examined  the  author  believes  that  the  disease  is  caused  by 
a  fungus  which  first  attacks  the  decaying  red  gum  roots,  passing  from  them  to 
the  orange  roots. 

In  a  number  of  instances  trees  were  saved  by  digging  about  them,  cutting 
away  the  diseased  parts,  and  treating  the  roots  with  Bordeaux  mixture. 

A  stem  disease  of  tea,  T.  Petch  (Circs,  and  Agr.  Jour.  Roy.  Bot.  Gard.  Cey- 
lon, .'/,  (1907),  A'o.  J{,  pp.  21-30,  fig.  1). — In  a  previous  accoimt  on  the  root  dis- 
ease of  tea  (E.  S.  R.,  lO,  p.  67)  it  is  stated  that  possibly  not  all  the  injury 
attributed  to  the  fungus  Rosellinia  could  be  positively  demonstrated  as  caused 
by  that  fungus. 

The  present  circular  describes  a  disease  that  has  hitherto  been  confused  with 
the  Rosellinia  and  for  which  trenching  about  the  trees  would  be  futile.  This 
disease  attacks  the  stem  of  the  plant,  and  the  fungus  lives  almost  entirely  in 
the  wood,  the  fructifications  only  appearing  in  the  bark.  The  disease  is  said 
to  be  due  to  Massaria  thcicola,  a  technical  description  of  which  is  given,  and  for 
its  control  the  author  recommends  vigorous  pruning  and  covering  the  wounds 
with  wood  tar  or  some  other  antiseptic  treatment.  In  case  of  severe  attacks, 
painting  the  stems  of  infected  trees  with  Bordeaux  mixture  might  possibly  pre- 
vent further  injury. 
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The  wet  rot  of  cliesnut  roots,  J.  ua  Camaiia  Testana  (liul.  Nor.  Porliigaiae 
tici.  Nat.,  J  (11)07),  No.  2,  pi).  Ho-l'O,  pis.  .i ;  liol.  It.  Assoc.  Cent.  Agr.  I'orliigncsn, 
9  (1907),  No.  12,  pp.  686-702,  pis.  2).— Thin  disease  of  cliestnut  trees  the  author 
says  has  beeu  known  hi  Europe  for  fully  half  a  century  and  has  been  attributed 
to  various  causes.  After  a  review  of  some  of  the  literature  relating  to  the 
disease,  the  author  gives  an  account  of  his  observations  on  it. 

The  disease  seems  to  attack  wild  and  cultivated  trees  in  almost  every  soil 
and  under  every  system  of  cultivation.  The  diseased  trees  are  late  in  doveloi*- 
ing  their  leaves,  the  leaves  are  abnormal  in  color,  and  the  terminal  twigs  are 
often  stunted.  The  fruit  may  fall  prematurely  or  it  may  hang  on  the  tree  for  a 
year.  The  whole  tree  after  a  time  presents  an  abnormal  appearance  and  sooner 
or  later  dies. 

An  examination  of  the  tissues  of  the  aerial  parts  of  the  tree  failed  to  reveal 
any  abnormal  character,  but  the  finer  roots  were  found  to  be  darkened  and 
often  black.  The  cortex  was  easily  removed,  the  tissues  were  soft  and  they 
exuded  a  black  liquid  which  gave  off  an  odor  of  tannin.  When  examined  under 
the  microscope  a  zone  of  the  root  between  the  sound  part  and  that  sbowing  the 
above  described  characters  was  found  to  be  infested  with  bacteria  and  mycelial 
strands.  The  latter  api)ear  to  be  connected  with  the  mycorrhiza  wliich  normally 
occur  on  chestnut  roots,  and  the  author  believes  that  the  disease  is  due  to  the 
bacteria  and  to  the  mycorrhiza  fungus  having  become  parasitic  in  habit  through 
a  lack  of  nitrification  in  the  soil. 

Investigations  on  timber  dry  rot,  A.  Moller  (Hausschwammforsehungen. 
Jena,  1907,  pt.  1,  pp.  IV+1')4,  pis.  5). — This  is  an  advisory  report  by  the  author 
and  others  to  a  commission  of  the  German  ministry  appointed  to  investigate 
the  causes  of  dry  rot  of  timber,  effect  of  the  rot  on  health,  means  for  prevent- 
ing attacks  of  fungi,  etc.  In  the  different  papers  the  literature  of  the  subject 
is  reviewed,  the  morphology,  anatomy,  physiology,  and  biology  of  the  different 
fungi  described,  and  suggestions  given  for  preventing  their  attacks. 

The  bud  rot  of  carnations,  F.  D.  Heald  (Nebraska  Sta.  Bui.  103,  pp.  1-2.^, 
pis.  6;  ahs.  in  Science,  n.  scr.,  27  (1908),  No.  68.'i,  p.  211). — During  the  past  few 
years  a  troublesome  and  destructive  disease  of  carnations  has  been  under  ob- 
servation. The  disease  was  first  reported  in  1J»05  from  a  greenhouse  in  Ne- 
l)raska,  and  a  study  of  the  material  showed  that  the  bud  rot  produces  effects 
which  show  externally,  the  character  depending  upon  the  extent  and  severity 
of  the  infection.  The  most  striking  external  condition  is  the  failure  of  the 
affected  buds  to  expand  into  perfect  flowers.  xVll  affected  buds  show  on  close 
examination  that  all  or  part  of  the  flower  parts  included  within  the  calyx  are 
affected  with  a  rot  which  causes  a  brown  coloration  and  a  softening  of  the 
tissues. 

The  immediate  cause  of  this  disease  is  said  to  be  Uporotrichum  anthophilum, 
and  it  is  associated  constantly  with  a  species  of  mite,  which  is  described  else- 
where (see  p.  8()0). 

The  first  and  i)erhaps  the  most  important  factor  influencing  the  develop- 
ment of  this  disease  is  the  water  relation,  the  bud  rot  being  m(»st  prevalent 
where  the  air  and  soil  have  been  kept  too  damp.  Different  varieties  seem 
unequally  subject  to  the  attack  of  this  fungus,  the  variety  Lawson  suffering 
more  than  any  other,  so  far  as  the  author's  observations  have  gone. 

For  preventing  this  disease  the  measures  recommended  are  clean  culture, 
the  reduction  of  the  moisture  to  a  minimum  necessary  for  the  healthy  growth 
of  the  plants,  and  the  i)icking  of  all  infected  l)n(ls  as  soon  as  they  a|»i)ear. 
rhes(>  should  i»e  burned  and  under  iid  conditions  allowed  to  remain  about  the 
benches, 
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Leaf-spot  diseases  of  ivy,  11.  Diedicke  {Venthl.  Bahi.  [rtc.].  2.  AJ)t.,  19 
(1907),  No.  .'i-6,  pp.  108-175,  pi.  1). — Descriptions  are  given  of  tlie  diseases  to 
wliicli  tiie  cultivated  ivy  is  subject,  among  them  tliose  due  to  I']iyllostictu 
Jiedericola,  P.  hederacea,  Vermicularia  trichella,  and  Phoma  sp.  Tlae  relations 
of  some  of  these  fungi,  as  indicated  by  inoculation  experiments,  are  discussed. 

Notes  on  the  mildew  and  rust  of  roses,  Noffray  {Bui.  Soc.  Nat.  Afjr.  France, 
67  {1907),  No.  8,  pp.  763-772). — A  discussion  is  given  of  the  mildew  of  roses 
caused  by  HpJuerotheca  pannosa  and  rose  rust  {Phrayiiiidhon  .siibcorticmm). 
These  two  diseases  are  said  to  be  among  the  most  troublesome  to  which  the 
rose  is  subject.  For  combating  the  mildew  the  author  recommends  pruning, 
sulphuring,  and  siu'aying  with  lysol.  For  the  rust  he  suggests  attention  to  the 
plants  at  the  time  when  the  iecidial  stage  of  the  rust  is  present,  collecting  and 
destroying  all  diseased  material,  and  spraying  when  necessary.  The  mildew 
is  said  to  be  present  on  the  roses  throughout  the  growing  season,  but  to  be  most 
troublesome  in  the  spring  and  fall  of  the  year. 

Cryptosporium  minimum  n.  sp.  and  frost  injury  of  roses,  K.  Laubert 
{CcHibl.  Balct.  [etc.],  2.  Abt.,  19  {1907),  No.  ^-6,  pp.  163-168,  figs.  3).— A  dis- 
ease of  roses,  caused  by  C.  minhnuni  n.  sp.,  is  described  and  figured.  This 
fungus  is  reported  as  attacking  the  stems  of  certain  roses,  causing  discolored 
canker-like  spots  1  to  2  cm.  in  diameter.  The  author  thinks  the  attack  is  asso- 
ciated in  some  way  with  frost  injury  to  the  host  plant,  the  fungus  being  only 
partially  iiarasitic. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

A  review  of  investigations  in  general  biology,  edited  l)y  Y.  1)ri,A(;e  (Ann. 
P,i()J.  |/'a/-/.s|,  9  {I90'i),  pp  XXX-\-5l'i,  ]i(iH.  3). — A  review  is  given  of  the 
most  important  literaturv-  published  during  1904  relating  to  the  structure  and 
physiology  of  the  cell,  parthenogenesis,  ontogenesis,  regeneration,  transplanta- 
tion, general  morphology,  physiology,  heredity,  variation,  origin  of  species,  geo- 
graphical distribution,  and  l)i()logical  theories. 

Proceedings  of  the  Fourth  International  Ornithological  Congress,  edited  by 
li.  B.  Sharpe  {London,  1907,  pp.  696,  pis.  IS,  figs.  5).— The  Fourth  Interna- 
tional Ornithological  Congress  was  held  in  London,  June  12-21,  11)05.  The  pro- 
ceedings of  this  congress  have  been  edited  and  appear  in  the  present  volume. 
The  subject-matter  relates  to  all  lines  of  ornithology  including  the  collection  of 
birds  for  museums,  the  migration  of  birds,  the  aims  of  modern  ornithology, 
ornithological  nomenclature,  nesting  habits  of  various  birds,  molting  of  birds, 
bird  protection,  the  feeding  habits  of  birds,  aviculture,  descriptions  of  species, 
and  special  discussions  of  limited  groups  of  birds. 

J.  L.  Bonhote  presents  the  results  of  experiments  in  hybridizing  ducks  (pp. 
235-2G4).  In  these  ex[)eriments  5  species  and  2  genera  of  ducks  were  used  and 
nearly  all  crosses  were  perfectly  fertile.  The  author  proi)oses  the  terms  trigen, 
tetragen,  peutageu,  etc.,  for  hybrids  resulting  from  crossing  3,  4,  or  5  species  of 
birds. 

The  Rationale  of  Bird  Protection  is  discussed  by  F.  E.  I>emon  (pp.  G13-629). 
The  diminution  in  the  number  of  birds  is  considered  as  being  due  to  the  exten- 
sion of  agriculture,  the  slaughter  of  birds  for  food  and  for  adornment,  the  col- 
lection of  birds  for  museums,  and  wanton  destruction.  In  counteracting  these 
tendencies,  the  use  of  trai)S  and  nets  should  be  prohibited  and  protection  should 
I)e  afforded  birds  particularly  diu-ing  the  nesting  and  migrating  seasons. 

The  food  of  the  birds,  F.  I..  Berney  {Emu,  7  {1907),  No.  2,  pp.  79-8/ ).— The 
stomach  contents  were  examined  of  a  considerable  variety  of  birds  including 
robins,  pigeons,  thrush,  larks,  cuckoos,  etc.     Attention  is  called  to  the  difficulty 
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of  making  accurate  deteriiiiiintious  of  all  insects  and  species  of  plants  found  in 
birds'  stomachs. 

The  food  of  the  crow  blackbird,  IL  Garman  {Kentucky  Sta.  Bid.  130,  pp. 
I'J-J/l,  figs.  S). — The  habits  of  the  crow  blackbird  in  Kentucky  are  discussed  in 
considerable  detail.  A  number  of  these  birds  were  shot  in  April,  May,  July, 
August,  September,  October,  and  November  of  1906.  A  careful  examination  of 
the  stomach  contents  indicated  that  the  food  consisted  of  G3.08  per  cent  vege- 
table material  and  30.02  per  cent  insects.  The  percentage  of  insect  food  rises 
from  May  to  July  and  then  falls  suddenly  in  August.  Much  of  the  grain  which 
is  eaten  is  believed  to  be  gleaned  and  therefore  of  no  value,  and  the  author 
comes  to  the  conclusion  that  the  crow  blackbird  is  beneficial  rather  than  harm- 
ful. Copies  are  given  of  a  number  of  letters  from  farmers  containing  their 
opinions  of  the  economic  status  ot  this  bird. 

Insectivorous  birds  and  injurious  insects,  G.  Severin  {Bui.  Soc.  Cent.  For- 
est. BcJg.,  l.'i  {1907),  Nos.  9,  pp.  536-548;  10,  pp.  600-609).— A  list  is  given  of 
various  agricultural  and  horticultural  crops  with  notes  under  each  crop  on  the 
most  important  insect  pests  and  the  agency  of  birds  in  destroying  them. 

Study  of  insects:  Homoptera.  Economic  entomolog'y.  Robins,  H.  A.  Sur- 
face {Zool.  Bui.  Pcnn.  Dept.  Agr.,  J  (1907),  Xo.  3,  pp.  67-96,  pis.  S). — A  general 
systematic  account  is  given  of  8  families  of  homoptera.  Biological  and  eco- 
nomic notes  are  also  presented  on  grain  moth,  rose  bug,  and  flea-beetles.  The 
subjects  of  spraying  and  the  economic  status  of  the  robin  are  also  discussed. 

Combating'  injurious  insects  {Bui.  Soc.  Cent.  Forest.  Belg.,  II/.  {1907),  Nos. 
6,  pp.  33S-35-'t;  7,  pp.  411-426;  8,  pp.  4~'i-^^8). — A  general  account  is  given  of 
the  results  obtained  by  various  investigators  on  the  importance  of  insectivorous 
birds  and  parasitic  and  predaceous  insects  in  the  control  of  insect  pests. 

Directions  for  treatment  of  insect  pests  and  plant  diseases,  E.  D.  Sander- 
son {Rpt.  B(l.  Agr.  [V.  H.],  29  {1905-6),  pp.  151-175). — Directions  are  given 
for  the  treatment  of  orchard  fruits,  shade  trees,  gardens  and  greenhouse  crops 
for  the  control  of  insect  pests  and  fungus  diseases.  Formulas  are  given  for 
the  preparation  of  suitable  remedies. 

Report  of  nursery  inspector.  E.  D.  Sanderson  {Rpt.  Bd.  Agr.  [jV.  77.],  29 
{1907),  pp.  287-294). — An  inspection  was  made  of  the  three  nurseries  which  are 
located  in  the  State.  A  brief  account  is  given  of  the  conditions  observed  on 
these  premises  and  also  of  the  present  status  of  the  brown-tail  and  gipsy  moths. 

Nursery  and  orchard  inspection.      Economic  entomolog'y,  H.  A.   Surface 
{Zool.  Bui.  Priin.  Dept.  Agr.,  5    {1907),  No.  /,,  pp.  97-12S,  pis.  2).— A  list  of. 
Pennsylvania  nurserymen  is  given  with  brief  notes  on  nursery  inspection,  tree 
dealers,  orchard  inspection,  houseliold  fumigation,  and  tlie  treatment  of  seeds 
for  ins€>ct  pests,  together  witli  a  brief  account  of  the  stalk  borer. 

Further  researches  on  North  American  Acridiidae,  A.  P.  Morse  {Carnegie 
Inst.  Washington  Pub.  68,  pp.  54,  pis.  10). — Studies  were  made  on  the  ecology 
and  distribution  of  locusts  in  the  region  from  Tennessee  to  Texas.  Short- 
winged  species  were  more  numerous  in  humid  than  in  arid  regions.  Observa- 
tions were  also  made  on  the  coloration  of  locusts  and  on  their  local  distribution 
in  various  areas. 

The  eastern  plague  locust,  W.  W.  Froggatt  {Agr.  Oaz.  N.  8.  Wales,  IS 
(1907),  No.  6,  pp.  539-541,  pl.  1). — Several  species  of  locusts  have  occurred  in 
swarms  in  New  South  Wales.  In  the  present  article  attention  is  given  to 
CEdaUus  senegalensis,  which  has  caused  great  damage  to  grass  and  cultivated 
crops.  Brief  mention  is  made  of  insect  and  fungus  parasites  observed  on  these 
locusts. 

Locusts  in  India,  II.  M.  Lefroy  {Agr.  Jour.  India,  2  {1907),  No.  3,  pp.  238- 
245,  pis.  7). — Two  species  of  locusts,  Acridiutn  succinctuin  and  A.  pcrcgrinuin, 
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are  particularly  injurious  in  India.  Tlie  life  liistory  of  tliese  pests  is  briefly 
outlined.  A,  pcregrinum  is  well-linown  as  a  species  which  occurs  in  lai'ge  num- 
bers, while  A.  succinctum  as  a  rule  does  not  occur  in  swarms  outside  of  India. 

Insects  and  diseases  of  corn  and  sug'ar  cane  and  related  plants,  M.  T.  Cook 
and  W.  T.  Horne  (Estac.  Cent.  Agron.  Cuba,  Bui.  7,  pp.  30,  ?>/s.  10). — Among 
the  corn  pests  of  Cuba  mention  is  made  of  Laphygma  frugiperda,  bollworm, 
white  grubs,  army  worm,  changa,  grasshoppers,  smut,  and  rust.  The  most  im- 
portant enemies  of  sugar  cane  are  Diatrcea  saccharalis,  leaf  hoppers,  and  ring- 
spot  disease.  Brief  mention  is  also  made  of  insect  pests  and  fungus  diseases  of 
Kafir  corn. 

The  corn  rootworms,  II.  Garman  {Kentucky  Sta.  Bill.  130,  pp.  ^2-//6). — The 
southern  corn  rootworm  {Diahrotica  12-punctata)  is  the  species  which  does 
most  harm  in  Kentucky,  as  the  northern  corn  rootworm  (D.  longicornis)  is 
rare  in  the  State  and  can  scarcely  be  considered  of  economic  importance.  The 
remedies  which  have  been  worked  out  for  the  northern  corn  rootworm  do  not 
apply  to  the  southern  species,  for  the  reason  that  the  latter  is  not  single 
brooded  and  apparently  does  not  pass  the  winter  in  the  egg  stage.  The  author 
finds  that  the  adult  beetles  live  through  the  winter.  The  adoption  of  a  good 
system  of  rotation  of  crops  is  suggested  as  a  means  likely  to  assist  in  con- 
trolling the  southern  corn  rootworm.  In  the  meantime  further  investigation 
is  necessary  as  a  basis  for  more  effective  remedies.  A  comparative  statement 
is  given  of  the  life  history  of  tlie  nortliern  and  southern  species. 

The  pests  of  introduced  cottons,  H.  M.  Lefroy  (Agr.  Jovr.  India,  2  (1907), 
No.  3,  pp.  2S3-2S5). — Foreign  varieties  of  cotton  introduced  into  India  are  par- 
ticularly liable  to  insect  attack,  the  most  important  pests  of  such  varieties  being 
leaf  hopper,  aphis,  leaf  roller,  stem  borer,  and  bollworms.  In  preventing 
injuries  from  these  insects  some  benefit  may  be  expected  from  pruning  tree 
cottons  during  the  hot  season  of  eacli  year,  rotating  annual  cottons  with  other 
crops,  and  desia-oying  all  stems  and  trash  about  the  field  at  the  end  of  the 
growing  season. 

An  insect  enemy  of  kitchen  gardens,  J.  Vercier  {Jardin,  21  (1907),  No.  Ji97, 
pp.  330,  331,  fig.  1). — Oryctvs  nasicornis  is  described  and  a  brief  account  is 
given  of  its  attacks  upon  garden  legumes  and  other  crops. 

Greenhouse  pests  and  their  control,  H.  T.  Fernald  (Masfi.  Crop  Rpt.,  20 
(1907),  No.  a,  pp.  29-38,  fig.  1). — Short  notes  are  given  on  plant  lice,  white 
flies,  tlirips,  cutworms,  snails,  red  spiders,  scale  insects,  and  mealy  bugs  in 
•greenhouses.  These  jjests  may  be  controlled  by  syringing  with  water,  by  fumi- 
gating with  tobacco,  carbon  bisulpliid,  or  hydrocyanic-acid  gas,  or  by  dipping 
in  tobacco  water,  soap  mixtures,  or  otlier  insecticides. 

The  early  stages  of  the  oriental  moth,  H.  T.  Fernald  and  J.  N.  Summers 
{Ent.  NewH,  18  (1907),  No.  8,  pp.  321-327,  pis.  2,  fig.  i).— Since  the  early 
stages  of  Cnidocampa  flavcsccns  had  not  been  described  the  authors  obtained 
a  large  series  of  eggs  and  from  the  larvse  liatched  tlierefrom  secured  material 
for  the  description  of  the  insect  in  all  of  its  immature  stages. 

The  excessive  abundance  of  apple  moths,  G.  KoRFF(/'rffl/t'?.  Bh  Pflanzenhau  u. 
Schtitz,  n.  ser.,  5  (1907),  No.  10,  pp.  112-116). — During  the  year  Simcrtliis 
pariana  occurred  in  great  numbers  injuring  fruit  trees,  birches,  willows,  and 
other  sliade  trees.  It  is  difficult  to  control  tliis  insect  by  direct  application  of 
sprays,  but  considerable  benefit  may  be  derived  from  collecting  all  fallen 
leaves  in  which  the  larvje  may  be  concealed. 

Papers  on  deciduous  fruit  insects  and  insecticides.  The  lesser  apple  worm, 
A.  L.  Quaintance  (U.  S.  Dept.  Agr.,  Bur.  Ent.  Bui.  68,  pt.  5,  pp.  ',9-60,  pi.  1, 
fig.  1). — Enarmonia  priinivora  has  caused  considei-able  injury  to  apples  during 
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the  past  3  years.  This  msoct  was  first  observed  in  1S07,  and  is  apparently  a 
native  species.  It  has  a  wide  distribution  in  the  United  States  and  has  been 
found  on  crab  api)]es,  apples,  plums,  elm,  oak,  and  other  plants.  The  injury 
caused  by  the  first  brood  of  larva^  may  be  particularly  extensive,  the  calyx 
end  of  the  api)le  l)eins  most  injured.  I^ater  in  the  season  the  blossom  end  is. 
attacked  and  the  larv:?  sliow  a  tendency  to  penetrate  into  the  fruit. 

The  insect  is  described  in  all  its  stages.  Its  life  history  is  not  known  iu 
all  details  but  ai)i)arently  resembles  that  of  the  codling  moth  rather  closely. 
The  winter  is  passed  in  the  larval  condition.  There  are  at  least  two  genera- 
tions annually.  From  a  similarity  of  habits  between  the  lesser  apple  worm 
and  the  codling  motli  it  is  believed  that  the  former  may  be  effectively  con- 
trolled by  the  usual  system  of  spraying  adopted  for  the  codling  moth. 

The  apple-tree  tent  caterpillar,  A.  L.  Quaintance  (U.  aS.  Dci>t.  Ayr.,  Bur. 
Ent.  Circ.  98,  pp.  S,  ffgs.  //). — The  tent  caterpillar  is  a  native  American  species 
generally  distributed  throughout  the  country.  A  description  is  given  of  the 
insect  in  its  various  stages  and  notes  are  presented  on  its  natural  enemies,  of 
which  24  species  are  known. 

In  combating  this  insect  attention  should  be  given  to  the  egg  clusters,  the 
caterpillar  nests,  and  to  spraying  with  arsenicals.  Good  results  should  be  ex- 
pected from  the  use  of  Paris  green  at  the  rate  of  1  lb.  to  300  to  400  gal.  of  water. 

The  codling  moth,  R.  S.  Woglum  (.V.  C.  Dept.  Agr.  Ent.  Circ.  20,  pp.  16, 
figs.  7). — The  appearance  and  life  history  of  this  insect  are  briefly  con- 
sidered. In  North  Carolina  it  is  believed  that  2  or  3  applications  of  arsenate  of 
lead  or  some  other  arsenical  would  be  sufficient  for  the  control  of  the  codling 
moth,  but  that  on  account  of  the  prevalence  of  fungus  diseases  it  is  best  to  com- 
bine the  arsenical  with  the  Bordeaux  mixture  and  make  about  4  applications. 
Brief  notes  are  also  given  on  banding  trees. 

The  peach  lecanium  or  terrapin  scale,  A.  B.  Gahan  {Maryland  Sta.  Bui. 
123,  pp.  153-160,  figs.  3). — The  peach  lecanium  or  terrapin  scale  is  widely  dis- 
tributed in  Maryland,  occurring  on  the  peach,  maple,  plum,  and  other  trees. 
The  insect  is  described  and  notes  are  given  on  its  life  history  and  natural  ene- 
mies. A  fungus  disease  observed  on  this  pest  is  closely  related  to  if  not  iden- 
tical with  Cordyccps  clavulata.  It  is  believed  that  this  fungus  may  become  of 
economic  importance. 

One  application  of  kerosene  emulsion  during  the  growing  season  can  not  be 
relied  upon  to  suppress  the  peach  lecanium,  but  good  results  are  to  be  expected 
from  the  use  of  lime-sulphur  wash  in  spraying  just  before  the  leaves  start. 
Various  proprietary  preparations  of  miscible  oils  are  also  fairly  effective. 

The  San  Jose  scale,  A.  F.  Conkadi  {Houth  Carolina  Hta.  Bui.  13 'i,  pp.  20, 
figs.  12). — A  general  account  is  presented  of  the  history,  appearance,  biology, 
distribution,  food  plants,  and  means  of  combating  San  Jose  scale.  Directions 
are  given  for  preparing  lime-sulphur  wash  according  to  the  formula  21  lbs.  of 
lime  and  18  lbs.  of  sulphur  per  50  gal.  of  water,  to  be  boiled  for  45  to  60  minutes. 
It  is  urged  that  the  orcbardist  should  depend  largely  upon  the  application  of 
this  wash  to  his  trees  in  winter.  Brief  notes  are  also  given  on  other  insecti- 
cides including  whale-oil  soaj),  kerosene,  and  crude  oil. 

Spraying  for  San  Jose  scale,  T.  B.  Symons  and  G.  P.  Weldon  (Margland 
8ta.  Bui.  123,  pp.  13!)-152,  figs.  2). — The  San  .lost''  scale  is  found  in  a  large  ma- 
jority of  the  orchards  of  Maryland,  and  orchardists  are  doing  more  spraying 
for  its  control  than  lias  hitherto  been  the  case.  Attention  is  called  to  the  agency 
of  osage  orange  hedges  in  distributing  the  pest. 

Experiments  reported  in  spraying  for  this  insect  were  conducted  on  two 
badly  infested  orchards,  A  number  of  proprietary  oil  mixtures  were  used  and 
also  lime  and  sulphur  prepared  according  to  the  formula  20  lbs.  of  lime  and  15 
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lbs.  of  sulphur  per  50  gal.  of  water.  All  of  the  petroleum  mixtures  proved 
fairly  satisfactory,  but  it  is  stated  that  perhaps  do  one  would  be  justified  in  giv- 
ing up  lime-sulphur  wash  for  any  of  these  preparations.  If  a  serious  infesta- 
tion of  San  Jose  scale  should  occur  in  summer,  the  trouble  may  be  somewhat 
relieved  by  spraying  with  a  20  per  cent  kerosene  emulsion. 

The  use  of  soluble  oils  against  San  Jose  scale,  W.  W.  Chase  (Gfl.  Bd.  Ent. 
Circ.  6,  pp.  It,  figs.  Jf). — A  number  of  proprietary  and  miscible  oil  preparations 
were  tested  against  San  Jose  scale.  These  appeared  to  be  al)out  ecpially  effica- 
cious, as  comi^ired  with  liiup-sulpluir-snit  wasli,  which  is  also  highly  efficient, 
and  have  the  one  advantage  of  being  more  easily  applied. 

The  sulphur-lime  wash,  A.  L.  Melander  (  Wai^hingtori  Sta.  Popular  Bui.  2, 
pp.  .'/). — The  formula  recommended  for  sulphur-lime  wash  is  1  lb.  sulphur  and 
1  lb.  lime  per  4  gal.  water.  The  mixture  should  be  boiled  for  ;>0  minutes  to 
1  hour.  Directions  are  given  for  the  application  of  this  wash  in  the  treat- 
ment of  A^arious  scale  insects  and  other  pests. 

Phylloxera  vastatrix,  H.  Stauffacher  {Ztschr.  Wiss.  Zoo/.,  8S  (J 907),  No.  1, 
pp.  13l-l.')2,  pi.  1,  figs.  5). — An  elaborate  description  is  given  of  the  anatomy  of 
this  insect  in  its  immature  and  adult  forms,  together  with  notes  on  its  life 
history. 

The  bagworin,  L.  O.  Howard  and  F.  H.  Chittenden  ( U.  S.  Dept.  Agr.,  Bur. 
Ent.  Circ.  97,  pp.  10,  figs.  11). — During  1907  the  bagworm  caused  an  unusual 
amount  of  injury  in  various  parts  of  the  country.  This  insect  is  a  general 
feeder,  but  appears  to  prefer  arborviliT^  and  other  evergreens.  Notes  are  given 
on  its  habits,  life  history,  and  natural  enemies.  On  deciduous  trees  the  insect 
may  be  controlled  by  ])icking  off  the  bags  in  winter.  On  evergreens  this  is 
more  difficult,  l)ut  the  pest  may  be  controlled  by  spraying  with  Paris  green 
at  the  rate  of  1  11).  per  ir>(»  gal.  of  water. 

Observations  on  Chermes  pini,  P.  Marchae  (Cotiipt.  Rend.  .S'oc.  Biol.  IParis], 
63  {1907),  No.  29,  pp.  3. ',0-3 J/ 2). —The  stem  mothers  are  found  in  the  first  larval 
stage  at  the  base  of  the  leaves  of  Picca  oricntulis.  The  winged  migrants  mi- 
grate to  species  of  pines  (Piniis  sylvestris  and  P.  strobus).  Other  points  in  the 
life  history  of  this  insect  are  mentioned  together  with  notes  on  its  distribution. 

A  mite  accompanying  the  bud  rot  of  carnations,  R.  H.  Wolcott  (Nebraska 
Sta.  Bill.  103,  pp.  2')-3l,  pis.  2). — In  connection  with  the  bud  rot  of  carnations 
a  mite  was  found  in  affected  flowers  which  is  described  as  a  new  species  under 
the  name  Pcdiculoidcs  diantlioptiiliis.  This  mite  belongs  to  the  family  Tarsone- 
midfe  and  is  viviparous.  It  apparently  is  concerned  in  distributing  the  fun- 
gus which  causes  bud  rot. 

Ants,  C.  E.  Hood  (Massachusetts  Sta.  Circ.  7,  pp.  2). — Monomorinni  pharao- 
nis  may  usually  be  destroyed  by  pouring  bisulphid  of  carbon  or  kerosene  emul- 
sion into  the  nest.     The  use  of  sweetened  baits  is  also  recommended. 

The  grouse  fly,  D.  Sharp  [Ent.  Mo.  Mag.,  2.  scr.,  18  {1907),  No.  207,  pp. 
58-60). — Lagopus  scoticus,  a  common  species  of  grouse  in  Scotland,  was  found 
to  be  quite  regularly  infested  with  a  fly  which  is  described  as  a  new  species 
under  the  name  Ornitlioini/ia  htgopodis. 

The  ox  w^arble  fly  and  means  of  combating  it  {Laitdiv.  Wchnbl.  Schles. 
Hoist.,  57  {1907),  No.  35,  pp.  570-573,  figs,  j).— The  life  history  of  the  warble  fly 
is  briefly  outlined.  In  the  author's  opinion,  the  best  means  of  combating  the 
pest  consists  in  removing  the  larvjB  from  the  skin  of  infested  animals  as  soon 
as  they  have  reached  a  size  sufficient  to  enable  the  cattle  raiser  to  detect 
■them.  It  is  suggested  that  cattle  raisers  should  combine  and  work  coopera- 
tively. 

Experiments  with  Paris  green,  A.  Tullgren  and  C.  G.  Dahl  (Meddcl.  K. 
Landtbr.   Styr.    [Sweden],   1907,   No.    6    {125),   pp.   ^5). — During   the   seasons 
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1905-6,  tests  were  made  of  Paris  green  alone,  in  water,  and  with  Bordeaux 
mixture.  It  was  found  that  stone  fruits  are  not  affected  by  Paris  green  when 
used  at  the  rate  of  50  to  150  gm.  per  100  liters  of  water.  A  number  of 
varieties  of  apples,  particularly  RHiston,  Cox  Orange,  Gravenstein,  etc.,  showed 
round  burced  areas  upon  the  foliage  after  spraying  with  Paris  green,  but 
the  injuries  were  so  slight  as  to  be  of  little  importance  in  the  growth  or  yield 
of  the  trees? 

As  comi)ared  with  Paris  green  arsenate  of  lead  i)roduced  less  injury  upon 
the  foliage. 

Spray  calendar,  W.  E.  Britton  and  G.  P.  Clinton  {Connecticut  Htate  8tn. 
Bui.  I')!>.  /o/(o). ^Directions  are  given  for  the  preparation  of  a  few  of  the 
more  important  insecticides  and  fungicides.  An  alphabetical  list  is  presented 
of  important  agricultural  crops  with  annotations  on  their  most  important 
insect  enemies  and  diseases  and  the  methods  of  treating  them. 

Drones,  F.  d'Autemarche  (Apicultcur,  51  (1907),  No.  10,  pp.  .'{17-/(20). — In 
the  opinion  of  the  author  it  is  probable  that  drones  are  of  considerable  value 
in  helping  to  increase  the  internal  heat  of  the  beehives. 

The  ripening-  and  maturing-  of  honey,  I.  Hopkins  (Aust.  Bee  Bui.,  16  {1907), 
No.  6,  pp.  121-12-'i). — The  water  content  of  honey  varies  from  12  to  23  per 
cent,  being  least  in  thoroughly  ripe  samples.  It  is  of  importance  to  mature 
honey  completely  before  placing  it  on  the  market,  otherwise  the  high  water 
content  may  allow  serious  fermentation  and  destruction  of  the  flavor. 

Analyses  of  beeswax,  K.  Dieterich  {Phann.  Post,  J/O  {1907),  No.  3S,  pp. 
639-6-',l;  Chem  Ztg.,  31  {1907),  No.  79,  pp.  987,  .ONS ) .— The  author  shows  con- 
siderable differences  in  the  physical  and  chemical  characteristics  of  wax  from 
combs  at  different  ages,  from  those  freshly  made  to  those  5  years  old,  and  in- 
cludes in  the  article  some  notes  regarding  bee  resin  or  "  propolis." 

Horizontal  honey  extractor,  C.  Jungfleisch  {Apiculteur,  51  {1907),  No.  9, 
pp.  366-371,  figs.  5). — A  detailed  description  is  given  in  connection  with  illus- 
trations of  a  horizontal  honey  extractor  suitable  for  use  by  the  practical  bee 
raiser. 

The  physiolog-ical  influence  of  partial  disinfection  of  the  food  of  the  silk- 
worm, D.  Lo  Monaco  {Arch.  Fannacol.  Spcr.  e  Sci.  Aff.,  6  {1907),  No.  8-9, 
pp.  'i't't-'i57). — For  some  time  experiments  have  been  made  in  testing  the 
effect  of  sterilizing  mulberry  leaves  by  the  use  of  a  dilute  solution  of  fluorid  of 
silver  and  in  feeding  these  disinfected  leaves  to  silkworms.  As  a  result  of 
this  procedure  the  author  observed  an  increase  of  11  per  cent  in  the  weight  of 
the  cocoons  and  a  diminution  of  S  per  cent  in  the  mortality  of  the  silkworms. 
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Quality  in  wheat,  C.  E.  Saunders  {Canada  Cent.  Expt.  Farm  Bui.  57,  pp. 
1-36). — Using  wheats  grown  in  2  seasons  questions  of  quality  with  respect  to 
wheat  and  flour  were  studied,  the  samples  being  ground  specially  for  the  in- 
vestigations in  an  experimental  mill.  Of  the  numerous  varieties  tested,  Red 
Fife  stood  first  in  the  2  years'  work  as  regards  baking  strength,  voliune,  and 
shape  of  loaf,  Laurel  ranking  lowest  the  first  year  and  Grant  and  Ebert  the 
second  year.  Of  the  varieties  tested  in  l!)0G-7  the  following  yielded  flour  of 
high  strength:  Bobs,  Chelsea,  JIarquis,  Early  Russian,  (kitineau,  Ilaynes  Blue 
Stem,  Outlook,  Hungarian  White,  Red  Fern,  and  White  Fife  C.  The  author 
states  that  Colorado,  Herisson  Bearded,  and  White  Russian  "  are  of  rather  low 
strength  and  are,  therefore,  not  suitable  for  the  production  of  extremely  light 
bread  or  for  export  to  countries  desiring  strong  flour." 
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Two  durum  wheats  were  included  in  the  investigation  and  the  results,  ac- 
cording to  the  author,  show  concIusi%ely  that  the  common  custom  of  regarding 
all  these  wheats  as  of  one  quality  is  absurd.  "  While  the  ordinary  Goose  (or 
Wild  Goose)  can  not  be  recommended  for  bread  baking,  the  Kubanka  pro- 
duced admirable  bread,  which,  however,  differs  in  some  ways  from  that  pro- 
duced from  most  of  the  other  wheats.  The  Kubanka  dough  must  be  made 
rather  stiff  in  order  that  it  may  not  be  too  sticky  to  handle  conveniently.  It 
rises  very  well,  producing  a  large  loaf  of  very  fine  texture  and  of  good  form. 
The  crust  is  somewhat  unusual,  being  of  a  rich  brown  color  and  having  a 
tendency  to  be  thin  and  tough.  The  inside  color  of  the  bread  is  quite  yellow, 
but  this  gives  an  appearance  of  richness  and  can  only  be  objected  to  on  the 
grounds  of  prejudice.  Taking  all  its  characteristics  into  consideration,  .  .  . 
the  bread  produced  from  this  sample  of  wheat  was  of  excellent  quality." 

Of  the  winter  wheats,  Dawson  Golden  Chaff  was  rather  low  in  strength  but 
produced  good  bread  of  pale  api)earance  and  rather  compact  character.  Padi 
wheat,  the  author  considers  unworthy  of  general  cultivation,  particularly  on 
account  of  the  greenish-yellow  color  of  the  inside  of  the  loaf.  Reference  is 
also  made  in  the  report  to  the  characteristics  of  other  varieties  tested. 

As  regards  the  effect  of  storage  on  quality,  it  was  found  that  flour  stored 
a  year  improved  in  every  respect,  "  taking  up  a  larger  amount  of  water,  re- 
taining more,  giving  a  loaf  of  larger  volume  and  of  better  shape,  crust,  texture 
and  color.  The  behavior  of  the  dough  in  the  oven  was  most  remarkable. 
While  in  the  first  tests,  with  a  water  absorption  of  59  per  cent  the  dough  had 
a  tendency  to  fall,  after  the  12  months'  keeping,  although  the  water  was  in- 
creased to  02  per  cent,  the  dough  had  the  ability  to  rise  to  a  most  remarkable 
degree  when  put  into  the  oven.  The  sample  of  flour  was  kept  for  the  12 
months  under  dry  conditions  in  a  glass-stoppered  bottle.  It  would  appear  that 
this  astonishing  change  in  baking  strength  must  have  been  due  to  an  improve- 
ment in  the  quality  of  the  gluten,  as  it  could  scarcely  be  explained  on  any 
other  supposition." 

The  author  does  not  consider  appearance  a  trustworthy  indication  of  quality. 
"  There  is  no  doubt  some  justification  for  the  preference  of  bright  samiiles  of 
grain,  that  is,  those  which  are  free  from  blemishes,  usually  caused  by  frost 
or  rain;  but  it  is  quite  uncertain  in  many  cases  to  what  extent  the  actual 
quality  of  the  interior  of  the  kernel  has  been  lowered  when  there  is  evidence 
of  injury  to  the  bran.  It  is  often  highly  probable  that  the  interior  of  the 
berry  is  in  essentially  perfect  condition  even  though  the  bran  may  be  dull  and 
unattractive." 

Contrary  to  the  opinion  of  some  other  investigators,  it  was  found  that  flours 
mixed  in  equal  proportions  gave,  when  baked,  results  which  were  a  very  close 
average  for  the  varieties  used. 

In  the  principal  tests  reported  bread  was  uniformly  made  with  a  large  pro- 
portion of  yeast,  so  additional  investigations  were  undertaken  to  determine 
whether  the  method  influenced  the  quality  of  the  product,  but  none  of  the 
variations  tested  materially  changed  the  rank  of  the  different  flours  as  already 
determined. 

The  author  also  studied  the  quality  of  the  flour  when  used  with  baking 
powder.  "All  the  flours  tested  produced  biscuits  of  about  the  same  volume  and 
though  they  differed  somewhat  in  character  and  considerably  in  color,  the 
differences  were  not  so  striking  as  those  observed  in  bread.  It  appears  that 
almost  any  flour  will  make  tea  biscuits  of  fair  quality.  The  experiments  show 
that  the  flours  tested  had  sufficient  strength  of  gluten  to  attain  the  necessary 
volume  when  the  gluten  had  not  been  subjected  to  the  prolonged  influence  of 
the  yeast  fermentation,  and  when  the  quantity  of  gas  evolved  was  not  very 
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large.  For  it  must  be  borne  in  niiiul  that  even  a  well-made  tea  biscuit  has  a 
small  volume  compared  with  that  of  a  very  light  loaf  of  bread  produced  from 
the  same  quantity  of  flour.  In  spite  of  the  similarity  in  conduct  of  the  various 
flours,  under  the  conditions  just  mentioned,  it  is  clear  that  one  is  not  justified  in 
concluding  either  that  the  gluten  of  all  flours  is  practically  identical  or  that  the 
volume  of  a  light  loaf  of  bread  is  determined  primarily  by  the  quantity  of  gas 
evolved.  The  making  of  ordinary  tea  biscuits  can  not  be  considered  a  test  of 
the  ability  of  gluten  to  withstand  fermentation  or  of  its  power  to  retain  a 
large  quantity  of  gas  produced  inside  the  dough." 

The  relationship  of  composition  to  bread-making  value,  F.  T.  Shutt 
{Canada  Cent.  Expt.  Farm  Bui.  57,  pp.  37-5 1,  dfjtns.  3). — Studies  of  the  gluten 
and  the  sugar  content  of  a  number  of  sorts  of  flour  were  carried  on  in  an  inves- 
tigation of  the  relation  between  composition  of  flour  and  bread-making  value. 
The  following  quotations  are  made  from  the  author's  summary: 

"  Between  the  protein,  gliadin,  and  wet  and  dry  gluten  there  is  a  distinct  rela- 
tionship, but  .  .  .  there  is  no  evidence  of  a  definite  or  absolute  ratio.  It  is 
apparently  approximate  in  character.  ...  " 

"  The  '  gliadin  number,'  though  holding  with  the  other  nitrogenous  data  in 
certain  parts  of  the  series,  is  evidently  a  datum  not  to  be  considered  as  defi- 
nitely related  to  the  nitrogen  compounds  or  to  the  '  baking  strength.' 

"  While  it  may  not  be  possible  to  prognosticate  from  the  nitrogen  determina- 
tions (protein,  gliadin,  and  gluten)  the  particular  order  in  which  the  members 
of  any  series  of  flours  will  fall  when  submitted  to  a  baking  test,  these  esti- 
mations constitute  factors  of  prime  importance  in  judging  of  the  value  of  a 
flour  for  bread-making  purposes,  and  especially  is  this  true  when  taken  into 
consideration  with  the  physical  character  of  the  gluten.  The  results  from  both 
series  of  flours  clearly  indicate  a  distinct  relationship  between  these  chemical 
data  and  '  baking  strength ' — a  figure  made  up  chiefly  of  the  values  for  volume, 
shape,  and  weight  of  loaf.  It  does  not  appear,  however,  that  any  definite  ratio 
can  be  established  between  these  two  classes  of  data. 

"  If  the  size  of  the  loaf  produced  is  controlled  by  the  volume  of  gas  evolved 
in  the  bread-making  process,  then  this  volume  is  dependent  on  the  degree  of 
the  enzymic  action  (which  may  affect  the  proteids  as  well  as  the  carbohydrates) 
rather  than  on  the  amount  of  sugar  present  in  the  flours. 

"No  relationship  has  been  discovered  between  the  ratio  of  total  ash  to 
protein  and  '  baking  strength,'  nor  between  the  ratio  of  ash  in  gluten  to  protein 
and  '  baking  strength.'  " 

Breakfast  foods:  Their  chemical  composition,  dig'estibility,  and  cost, 
If.  Harcourt  and  H.  T..  Fulmek  (Onlario  Dcpt.  Agr.  BuL  102,  pp.  56). — A  full 
report  on  the  composition  and  digestibility  of  cereal  breakfast  foods  and  the 
effects  of  different  methods  of  cooking.  Portions  of  this  work  and  the 
general  conclusions  drawn  from  it  have  been  noted  from  other  publications 
(E.  S.  R.,  10,  p.  W)).     Additional  analyses  are  reported. 

Food  inspection  decisions  (U.  S.  Dcpt.  Agr.,  Food  Insp.  Decisions  8.'/-,S',5, 
pp.  4;  86,  pp.  16;  87,  pp.  2;  88,  pp.  2). — These  circulars  contain  amendments  to 
Regulations  17  and  19  of  Rules  and  Regulations  for  the  Enforcement  of  the 
Food  and  Drugs  Act  (E.  S.  R.,  IS,  p.  450),  and  decisions  regarding  the  label- 
ing of  bitters,  the  interpretation  of  Regulation  2  as  to  the  original  packages, 
labeling  of  coi-n  siruj),  and  information  regarding  private  importations. 
"  Notice  is  given  that  these  so-called  private  importations  will  be  subjected 
to  the  same  restrictions  as  ordinary  imports." 

As  regards  "the  thick  viscous  sirup  obtained  by  the  incomplete  hydrolysis 
of  the  starch  of  corn,  and  composed  essentially  of  de.xtrose,  maltose,  and  dextrin, 
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in  our  opinion  it  is  lawful  to  label  this  sirup  as  '  corn  sirup,'  and  if  to  tlie 
corn  sirup  there  is  added  a  small  percentage  of  refiner's  sirup,  a  product  of 
the  cane,  the  mixture,  in  our  judgment,  is  not  misbranded  if  labeled  '  corn 
sirup  with  cane  tiavor.'  " 

Food  products,  E.  H.  Jenkins  {Connecticut  State  Sta.  Rpt.  1907-8,  pt.  2, 
pp.  121-126). — A  discussion  of  the  State  pure  food  laws  and  a  brief  summary 
of  the  station's  contributions  to  methods  and  results. 

Twelfth  report  on  food  products,  A.  L.  Winton  {Connecticut  State  Sta. 
Rpt.  1907-8,  pt.  2,  pp.  127-164). — Under  the  provisions  of  the  State  pure  food 
law  1,594  samples  collected  by  the  station  and  sampled  by  the  dairy  commis- 
sioner, and  contributed  by  health  officers,  consumers,  and  dealers  have  been 
examined,  including  buckwheat  flour,  catsup  and  similar  goods,  chocolates  and 
cocoas,  coffee,  maple  sirup,  olive  oil,  spices,  flavoring  extracts,  molasses,  honey, 
lard,  milk  and  other  dairy  products,  cream  of  tartar,  etc. 

Of  the  80  samples  of  buckwheat  flour  examined,  27  were  found  to  be  adul- 
terated. In  case  of  chocolate,  S  of  the  samples  were  found  to  be  adultei'ated 
or  below  standard,  1  was  labeled  compound,  and  38  were  not  found  to  be  adul- 
terated. Of  131  samples  of  lard  examined,  23  were  adulterated  or  below 
standard  and  2  marked  compound.  With  olive  oil,  73  samples  were  not  found 
adulterated,  11  were  adulterated  or  below  standard,  while  1  was  labeled  com- 
pound. No  adulteration  was  found  in  45  samples  of  honey,  while  1  sample 
was  adulterated  or  bplow  standard  and  3  were  marked  compound. 

An  examination  was  made  of  coffees  from  which  it  was  claimed  that  the 
caffetannic  acid  and  caftein  had  been  removed  but  it  was  not  found  that  the 
claim  was  substantiated,  such  goods  sliowing  from  0.45  to  9.9G  per  cent  caffe- 
tannic acid  and  from  1.11  to  1.14  per  cent  caffein  in  comparison  with  9.47  to 
9.96  per  cent  caffetannic  acid  and  1.13  to  1.26  per  cent  caffein  in  samples  of 
standard  coffee  for  which  no  such  claim  was  made. 

"From  the  above  results* it  is  obvious  that  the  coffees  claimed  to  have  been 
treated  by  a  special  process  to  eliminate  the  injurious  constituents  contain 
practically  the  same  amount  of  tannic  acid  and  caffein  as  ordinary  coffee.  If 
they  are  less  injurious  to  health,  it  must  be  for  other  reasons." 

As  it  is  claimed  that  the  removal  of  the  chaff  diminishes  tlie  caffetannic  acid 
content,  studies  were  made  of  the  percentage  of  chaff  in  roasted  coffee  beans 
and  determinations  were  made  of  the  percentage  of  crude  fiber  and  caffetannic 
acid  of  such  chaff.  In  the  case  of  caffetannic  acid  the  values  were  found  to 
range  from  5.46  to  7.55  per  cent  in  the  3  samples  examined.  "  These  figures 
show  that  the  percentage  of  tannic  acid  in  the  chaff,  instead  of  being  more  than 
in  the  remainder  of  the  bean,  is  considerably  less  and  its  removal  would  tend 
to  actually  increase  the  percentage  tannic  acid  content  of  the  product,  although, 
owing  to  the  small  percentage  of  chaff  in  the  bean,  the  increase  would  be 
very  slight." 

The  infl.uence  of  inanition  on  metabolism,  F.  G.  Benedict  {Carnegie  Inst. 
Washington  Pud.  77,  j)p.  VI+5.'i2). — The  primary  object  of  this  report  is  to 
present  an  accurate  statement  of  the  results  of  an  extended  series  of  experi- 
ments with  men  on  the  effect  of  inanition  on  metabolism.  The  plan  and  purpose 
of  the  experiments  and  the  method  of  the  investigation  are  described  in  the 
introductory  portion  of  the  volume  and  studies  of  fasting  which  have  been 
reported  by  other  investigators  are  reviewed.  The  author's  experimental  work 
is  reported  in  full,  detailed  statistics  being  given  of  18  general  metabolism  ex- 
periments of  1  to  7  days'  duration  and  of  2  nitrogen  metabolism  experiments 
lasting  respectively  25  and  14  days.  The  measurements  included  in  most 
cases  complete  data  as  to  income  and  outgo  of  matter  and  energy  measured 
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with  the  respiration  calorinioter  and  accessory  appliances,  together  with  obser- 
vations of  body  weight,  body  temperature,  pulse  and  respiration  rate,  strengtli 
tests,  and  blood  exannnations.  The  respiratory  exchange  and  the  heat  output 
were  subjects  of  special  study.  Experiments  during  prolonged  fasting  were 
included  to  note  fluctuations  from  day  to  day  and  a  series  of  2-day  fasts  with 
a  number  of  men  was  carried  on  to  eliminate  the  influence  of  individualit.v. 
In  the  longer  experiments  the  subject  was  a  young  man,  who  claimed  some 
previous  experience  In  fasting  and  in  the  remainder  the  subjects  were  college 
students.    The  results  are  sunmiarized  and  discussed  in  detail. 

In  general,  the  fluctuations  in  body  weight  were  very  considerable,  not  only 
from  day  to  day  in  a  given  experiment,  but  in  experiments  with  different  sub- 
jects and  in  different  experiments  with  the  same  subject.  As  shown  by  data 
for  the  quantities  of  protein,  fat,*and  glycogen  katabolized  on  different  days 
during  the  fasting  period,  it  was  evident  that  while  there  may  be  marked 
fluctuations  in  the  loss  in  body  weight  these  fluctuations  in  practically  all 
instances  must  be  due  to  the  quantity  of  water  consumed  and  urine  excreted. 
The  actual  daily  loss  in  weight  was  found  to  vary  fi'om  44  gm.  to  1.7  kg. 

Body  temperature  undergoes  normal,  rhythmical  fluctuations.  The  obser- 
vations on  fasting  subjects  showed  that  in  general  the  fluctuations  were  much 
smaller  during  inanition  than  when  food  is  taken. 

Important  deductions  were  drawn  from  the  studies  of  the  effects  of  fasting 
upon  the  blood.  A  progressive  average  fall  in  the  number  of  erythrocytes  was 
noted  during  inanition  with  recuperation  following.  A  corresponding  dimi- 
nution in  the  percentage  of  hemoglobin  was  also  noted.  In  the  prolonged  fast 
a  relative  progressive  fall  in  the  percentage  of  leucocytes  was  observed  but  no 
remarkable  effect  of  fasting  on  the  relative  percentages  of  the  various  types 
of  leucocytes  was  noted.  A  high  percentage  of  polymorjjhonuclear  leucocytes 
observed  during  the  fasts  is  explained  by  the  relative  leucocytosis. 

The  common  assumption  is  that  as  fasting  progresses  strength  diminishes 
rapidly,  though  the  contrary  has  been  claimed  in  some  instances  of  i)rofessional 
fasting.  In  the  experiments  reported  strength  tests  were  made  and  in  almost 
every  instance  a  notable  falling  off  in  strength  was  observed  as  the  fast  pro- 
gressed.    When  food  was  again  taken  strength  rapidly  returned. 

The  body  excretions  were  the  subject  of  special  study.  In  the  case  of  feces 
it  was  found  practically  impossible  to  isolate,  with  any  degree  of  accuracy, 
material  which  could  properly  be  designated  "  fasting  feces."  The  urine  was 
excreted  regularly.  The  volumes  were  in  general  normal  though  in  many  cases 
where  the  subject  consumed  large  volumes  of  water  the  amounts  excreted  were 
likewise  great.  Considerable  variation  in  the  amount  of  total  urinary  nitrogen 
was  noted,  but  even  in  the  longer  experiments  the  daily  output  seldom  fell 
below  10.5  gm.  Detailed  data  are  also  given  regarding  the  variations  in  ex- 
cretion of  other  urinary  constituents. 

Marked  variations  in  the  amount  of  water  vapor  given  off  by  the  skin  and 
lungs  were  observed  in  experiments  with  different  subjects  and  smaller  varia- 
tions in  experiments  with  the  same  subject.  On  an  average,  the  results  show 
that  a  fasting  man  gives  off  in  this  way  not  far  from  GOO  to  SOO  gm.  of  water 
per  day. 

As  the  fasting  period  progressed  a  I'ather  persistent  decrease  in  the  carbon 
dioxid  output  was  noted.  In  the  2-day  fasting  experiments  wide  variations 
in  the  carbon  dioxid  output  were  observed  with  different  subjects,  though  con- 
sidering the  period  as  a  whole  the  agreement  was  reasonably  uniform.  Much 
wider  differences  were  noted  between  the  oxygen  intake  on  the  different  days 
than  was  the  case  with  the  carbon  dioxid  output. 
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The  recorded  data  furuisli  iiiforuiation  regarding  the  amounts  of  protein, 
fat,  and  glycogen  katabolized  in  the  body.  The  results  show  that  the  greatest 
draft  on  body  glycogen  occurred  on  the  first  day  of  fasting.  After  this  a 
marked  decrease  in  carbohydrate  metabolism  was  noted  and  on  the  second, 
third,  and  subsequent  days  not  far  from  20  gm.  of  glycogen  per  day  was  lost 
on  an  average. 

The  average  heat  production  in  the  fasting  experiments  was  found  to  be 
not  far  from  2,000  calories  per  day  on  the  first  2  days  of  the  fasting  period. 
When  the  experiments  were  continued  longer  the  heat  production  diminished 
and  the  author  believes  that  1,500  to  1,600  calories  per  day  may  be  considered 
as  approximately  the  minimum  heat  pi'oduction  of  a  man  at  rest  witliout  food. 
During  sleep  the  heat  production  of  such  a  man  falls  to  56  calories  per  hour 
or  at  the  rate  of  about  1,350  calories  per  day. 

The  recovery  from  fasting  was  rapid  and  the  author  is  of  the  opinion  that 
there  is  a  marke<l  tendency  on  the  part  of  the  body  to  accumulate  fat  after 
sliort  periods  of  fasting. 

Other  general  and  pliysiological  questions  are  also  discussed. 

Metabolism  during  inanition,  F.  G.  Benedict  {N.  Y.  Med.  Jour,  and  Phila. 
Med.  Jour.,  S6  {1907},  No.  12,  pp.  527-536). — A  brief  discussion  of  results  re- 
ported in  full  in  the  publication  noted  above. 
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The  available  energy  of  red  clover  hay,  II.  P.  Armsby  and  J.  A.  Fries  [U.  S. 
Dept.  Afir.,  Bur.  Anim.  Indus.  Bui.  101,  pp.  01,  df/nis.  '/). — In  continuation  of 
work  previously  reported  (E.  S.  R.,  17,  p.  579),  resiiiration  calorimeter  exper- 
iments were  made  with  a  steer  to  secure  additional  data  regarding  the  avail- 
able enei'gy  of  red  clover  hay.  The  general  plan  was  to  feed  the  animal  .3 
different  amounts  of  hay,  all  of  them  less  than  the  maintenance  re(]uiremeut, 
and  to  study  metabolism  on  each  ration  at  different  temperatures.  It  was 
found,  however,  that  the  possible  range  of  tempei"atui-e  in  the  respiration  cal- 
orimeter chamber  was  so  limited  that  the  results  regarding  the  influence  of 
this  character  are  not  considered  decisive. 

According  to  the  authors'  results,  46.2S  per  cent  of  the  gross  energy  of  the 
clover  hay  was  metabolizable  on  an  average,  while  40.96  per  cent  was  lost 
in  the  feces,  6.81  per  cent  in  the  urine,  and  5.95  per  cent  in  methan.  Consid- 
ering the  energy  of  digested  matter  only  78..39  per  cent  was  metabolizable,  11.54 
per  cent  escaping  in  the  urine  and  10.07  per  cent  in  methan. 

In  the  3  experiments  the  total  heat  production  at  a  temperature  of  19°  C. 
was  10,911,  11,435,  and  10,724  calories,  and  in  the  experiments  at  a  temperature 
of  13.5°  C.  it  was  11,7.36,  11,318,  and  10,874  calories.  The  authors  point  out 
that  while  the  differences  in  heat  production  at  the  2  temperatures  were  not 
great,  marked  differences  were  noted  in  the  channel  of  excretion,  a  much  less 
proportion  being  removed  as  latent  heat  of  water  vapor  and  correspondingly 
more  by  radiation  and  conduction  at  the  lower  temperature.  The  i-elative 
humidity  of  the  air  did  not  appear  to  have  been  an  important  factor  in  the 
marked  decrease  in  the  evaporation  of  water  noted  at  the  lower  temperature. 

On  the  basis  of  available  data,  the  authors  compute  the  minimum  energy 
requirements  of  a  steer  weighing  500  kg.  to  be  9,354  calories  in  their  earlier 
series  of  experiments  and  9,527  calories  in  the  experiments  now  reported. 
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From  the  data  at  hand  the  authors  have  I'ecalculated  the  relative  values  of 
timothy  hay,  clover  hay,  meadow  liay,  and  maize  meal,  using  timothy  hay  as 
a  standard.     The  results  follow  : 

Relative  values. 


Feed. 

Per  kilogram  total 
dry  matter. 

Per  kilogram  di- 
gestible organic 
matter. 

For  main- 
tenance. 

For  fat- 
tening-. 

For  main- 
tenance. 

1.00 
1.07 

For  fat- 
tening. 

Timothy  hay 

1.00 
1.20 

1.00 

1.00 

Clover  hay .__..__ 

Meaiiow  hay -           __-  .  ...      .             

1.27 
2.73 

1.1.5 

Maize  meal    ..  -       .      .      .      . 

2.11 

1.21 

1.56 

The  clover  hay  used  in  the  experiments  reported  was  analyzed. 

Notes  on  the  digestibility  of  pentosans,  M.  S.  McDowell  (Peiuisijlraiiid 
Sta.  Rjtt.  1906,  pp.  9.'i-98). — In  connection  with  steer  feeding  experiments  made 
with  the  respiration  calorimeter  and  reported  in  part  (E,  S.  R.,  17,  p.  571))  the 
digestibility  of  pentosans  in  rations  of  clover  hay  and  corn  meal,  of  clover  hay 
alone,  and  of  timothy  hay  and  bran  was  studied.  The  average  digestibility  of 
pentosans  of  clover  hay  alone  was  60.75  per  cent,  of  timothy  hay  alone  57.18 
per  cent,  of  corn  meal  fed  with  clover  hay  94.73  per  cent,  and  of  bran  fed  with 
timothy  hay  66.39  per  cent. 

"  The  effect  of  the  corn  meal  has  apparently  been  to  increase  the  digesti- 
bility of  the  hay.  The  corn  meal,  containing  a  comparatively  small  amount  of 
pentosan,  when  fed  in  small  quantities  especially  emphasizes  this  fact.  .  .  . 

"  While  the  pentosans  are  apparently  as  digestible  as  the  other  plant  sub- 
stances, it  must  be  born  in  mind  that  apparent  digestibility  does  not  neces- 
sarily mean  food  value." 

Commercial  feeding  stuffs,  1907,  E.  H.  Jenkins  and  J.  P.  Street  (Connecti- 
cut State  Sta.  Rpt.  1907-8,  pt.  3,  pp.  165-209). — Under  the  provisions  of  the  State 
law,  197  samples  of  feeds  were  collected  and  examined  chemically  and  micro- 
scopically. Forty  samples  sent  to  the  station  by  individuals  were  also  analyzed. 
The  materials  examined  included  cotton-seed  meal,  old  and  new  process  linseed 
meal,  wheat  bran,  middlings,  and  mixed  feed,  maize  meal,  gluten  feed,  hominy 
feed,  rye  bran,  middlings,  and  feed,  buckwheat  middlings,  ground  rice,  rice 
bran,  beet  pulp,  ground  peas  and  beans,  malt  sprouts,  dried  distillers'  grains, 
dried  brewers'  grains,  conmiercial  mixed  feeds,  flax  feed,  proprietary  dairy 
and  stoclj  feeds,  proprietary  poultry  feeds,  meat  scrap,  and  peanut  refuse. 

Some  of  the  samples  examined  were  not  guaranteed  as  required  by  law.  In 
most  cases  the  goods  seem  to  have  met  the  guaranty,  though  this  was  not  the 
case  with  respect  to  4  out  of  11  samples  of  cotton-seed  meal  and  5  out  of  9 
brands  of  gluten  feed. 

The  digestibility  of  feeding  stuffs,  the  purchase  of  commercial  feeding  stuffs, 
and  related  questions  are  discussed. 

Commercial  feeding  stuffs,  .J.  E.  Halligan  (Louisiana  f>tas.  Bui.  98,  pp. 
I'll). — During  the  past  season  the  station  has  analyzed  6,469  samples  of  com- 
mei'Cial  feeding  stuffs  under  the  State  feed  stuff  law  comprising  cotton-seed 
meal,  rice  bran,  rice  polish,  wheat  products,  molasses  feeds,  corn  chops,  corn 
and  oat  feeds,  hominy,  feed  meal,  brewers'  grains,  poultry  feeds,  alfalfa  meal, 
corn  bran,  and  commercial  mixed  feeds. 

According  to  the  classification  adopted,  490  samples  of  the  cotton-seed  meal 
examined  were  choice,  185  prime,  39  good,  and  35  inferior. 
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It  was  found  that  few  of  the  rice  braus  were  equal  to  or  above  the  assumed 
standard,  namely,  12.5  per  cent  protein,  10  per  cent  fat,  not  over  10  per  cent 
crude  fiber  or  9  per  cent  ash,  and  showing  no  rancid  odor.  Some  of  the 
samples  of  rice  polish  examined  contained  grits  and  hulls.  A  few  samples  of 
wheat  bran  were  found  to  be  adulterated  with  corn  bran,  oat  hulls,  light  oats, 
and  weed  seeds,  and  some  samples  contained  screenings. 

Of  the  molasses  feeds,  some  samples  showed  poor  mechanical  mixture,  though 
most  of  such  feeds  found  in  the  Louisiana  markets  are  considered  to  be  of  good 
quality.  "  It  is  necessary  for  the  manufacturer  to  dry  these  feeds  sufficiently 
to  prevent  decomposition.  There  were  a  few  shipments  where  fermentation 
set  in  and  spoiled  the  feed." 

Some  of  the  samples  of  corn  chops  were  adulterated  with  corn  cobs  and 
many  of  these  feeds  were  composed  of  very  inferior  corn.  Some  samples 
showed  signs  of  previous  fermentation.  To  determine  whether  fermentation 
could  be  detected  by  changes  in  composition  a  bright  sanii)le  of  corn  chops  of 
good  quality  was  analyzed  before  and  after  fermentation  but  no  differences 
were  observed  which  would  suffice  for  the  detection  of  fermentation. 

Considerable  variation  was  noted  in  the  composition  of  the  corn  and  oat 
feeds.  Some  of  the  brands  were  fortified  with  dried  brewers'  grains,  alfalfa, 
gluten  feed,  and  other  substances  to  increase  their  protein  content.  The 
brewers'  grains  examined  were  found  to  be  free  from  rice  hulls,  which  it  is 
stated  some  Louisiana  feeders  believe  are  present,  and  were  of  good  quality. 

Molasses  and  molasses  feeds  for  farm  stock,  J.  B.  Lindsey,  E.  B.  Holland, 
and  P.  H.  Smith  (Massachusetts  Sta.  Bui.  118,  pp.  31). — The  feeding  value  and 
digestibility  of  molasses  are  discussed  on  the  basis  of  work  at  the  Massachu- 
setts Station  and  elsewhere. 

For  fattening  beef  cattle  the  authors  believe  that  some  3  lbs.  of  molasses  per 
day  niay  be  fed  advantageously,  especially  during  the  finishing  process  when 
the  appetite  is  likely  to  prove  fickle. 

When  molasses  was  tested  for  horses  2  lots  of  2  animals  each  were  used  and 
were  fed  for  2  periods  of  4  weeks  each,  the  rations  being  reversed  during  the 
second  period.  The  grain  ration  consisted  of  7  lbs.  per  head  per  day  of  corn 
and  oats  about  2  :1  and  the  molasses  ration  of  4  lbs.  of  molasses  and  3  lbs.  of 
the  same  grain  mixture.  Both  lots  were  fed  15  to  18  lbs.  of  hay  per  head  i)er 
day.  On  grain  and  hay  there  was  a  total  loss  of  45  lbs.  and  on  the  molasses 
ration  a  total  gain  of  20  lbs. 

"  The  several  horses  were  in  good  condition  at  the  beginning  of  the  trial  and 
no  particular  effect,  favorable  or  otherwise,  excepting  a  logy  condition,  was  no- 
ticed from  the  4  lbs.  daily  of  Porto  Rico  molasses.  The  feces  maintained  their 
normal  condition  in  all  cases.  It  is  evident  that  the  amount  of  molasses  was 
out  of  proportion  to  the  amount  of  grain  fed. 

"  In  spite  of  the  many  reports  favorable  to  the  use  of  molasses  for  horses, 
the  writer  is  not  inclined  to  recommend  to  northern  farmers  its  indiscriminate 
use  in  place  of  the  cereals  and  their  by-products.  As  an  appetizer  and  tonic 
for  horses  out  of  condition,  as  a  colic  preventive  and  for  improving  the  pala- 
tability  of  rations,  2  to  3  lbs.  daily  of  molasses  undoubtedly  would  prove  pro- 
ductive of  satisfactory  results." 

Several  rations  containing  molasses  are  suggested. 

In  a  test  of  the  value  of  molasses  made  with  2  pigs  the  maximum  amount 
which  could  be  fed  with  satisfaction  was  57  oz.  of  molasses  per  head  per  day 
with  8  <its.  of  skim  milk  and  over  40  oz.  of  hominy  meal.  After  feeding  for 
some  20  weeks  the  pigs  were  slaughtered. 
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"  It  was  not  possible  to  detect  any  abnormal  condition  of  tlieir  internal 
organs,  nor  of  their  dressed  carcasses.  Xo  particular  study  was  made  relative 
to  the  quality  or  chemical  composition  of  the  fat.  It  was  noted  that  neither  of 
the  animals  was  excessively  fat." 

It  is  stated  that  satisfactory  results  were  obtained  at  the  Massachusetts 
Agricultural  College  farm  when  growing  and  fattening  pigs  were  fed  50  lbs. 
of  !ow-grade  wheat  flour  stirred  into  a  barrel  of  water  to  which  a  gallon  of 
molasses  was  added  after  the  mixture  had  been  steamed  for  an  hour  or  two 
until  well  thickened. 

"  If  molasses  is  used  for  the  nutrition  of  pigs,  it  must  be  mixed  with  foods 
reasonably  rich  in  itrotein.  If  skim  milk  is  not  available,  a  combination  by 
■U'eight  of  2  parts  bran,  1  part  gluten  feed,  1  part  corn  meal  and  1  part  mo- 
lasses; or  1  part  tankage.  4  parts  corn  meal,  and  1  part  molasses  ought  to 
prove  satisfactory.  The  writer  sees  no  particular  advantage  under  ordinary 
conditions  for  the  northern  farmer  to  employ  molasses  for  pig  feeding  other 
than  as  an  appetizer." 

In  a  test  with  2  lots  of  3  dairy  cows  each  molasses  and  corn  meal  were  com- 
pared, the  test  covering  2  periods  of  5  weeks  each,  separated  by  an  interval  of 
2  weeks,  the  ration  being  reversed  in  the  second  period.  The  molasses  was 
diluted  with  water  and  mixed  with  dry  grain  before  feeding.  On  the  molasses 
ration  there  was  an  average  gain  of  10  lbs.  and  on  the  corn  meal  ration  of  G7 
lbs.  The  daily  milk  yield  on  the  2  rations  was  18.04  and  19.65  lbs.,  respectively, 
the  corn  meal  ration  showing  an  increase  over  the  molasses  ration  of  11.3  per 
cent  total  milk  solids  and  13.1  per  cent  total  milk  fat.  The  cost  of  100  lbs.  of 
milk  on  the  2  rations  was  $1.28  and  $1.10  and  the  cost  of  100  lbs.  of  butter 
$21.50  and  $10.41,  respectively. 

According    to    the    authors — 

•'Any  particularly  fa^'orable  effect  of  Porto  Rico  molasses  uijon  the  general 
health  and  appearance  of  the  G  milch  cows  employed  in  the  above-described 
experiment  was  not  observed.  The  feces  from  the  molasses-fed  animals  were 
darker  in  color  and  softer  than  from  those  receiving  the  corn-meal  ration. 

"A  dally  ration  containing  nearly  4  lbs.  of  corn  meal  produces  some  10  per 
cent  moi*e  milk  and  11  to  13  per  cent  more  total  solids  and  fat  than  a  similar 
basal  ration  containing  a  like  amount  of  Porto  Rico  molasses. 

"  The  molasses  ration  seemed  to  produce  milk  with  slightly  less  fat  and 
solids-not-fat  than  did  the  corn-meal  ration. 

"A  like  amount  of  milk  and  butter  from  the  molasses  ration  cost  S  to  11  per 
cent  more  than  from  the  corn-meal  ration. 

"  Molasses  did  not  produce  any  unfavorable  effect  upon  the  flavor  of  the 
milk.  .  .  . 

•'All  things  considered,  the  writer  does  not  see  any  advantage  to  be  gained 
by  northern  farmers  from  the  use  of  molasses  as  a  food  for  dairy  stock  in 
place  of  corn  meal  and  similar  carbohydrates.  As  an  appetizer  for  cows  out 
of  condition  and  for  facilitating  tlie  disposal  of  uni)aiatable  and  inferior  rotigh- 
ago  and  grain,  2  to  3  lbs.  of  molasses  daily  undoubtedly  would  prove  helpful 
and  economical." 

When  a  commercial  molasses  feed  was  compared  with  wheat  bran  and  gluten 
feed,  the  total  milk  yield  of  4  cows  on  the  former  ration  was  7,357.4  lbs.  and  on 
the  bran  and  gluten  ration  7,639.6  lbs.  According  to  the  authors'  calculations, 
there  was  an  increase  of  6.8  per  cent  total  solids  and  6  per  cent  total  butter  fat 
on  the  bran  ration  as  compared  with  the  commercial  feed  ration. 

In  a  test  with  another  commercial  molasses  feed  the  average  daily  milk  yield 
on  the  molasses  feed  was  16.76  lbs.  and  on  the  bran  and  gluten  feed  18.61  lbs.. 
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the  bran  and  gluten  ration  being  superior  by  13.2  per  cent  total  solids  and  14 
per  cent  total  butter  fat. 

Brief  notes  are  also  given  regarding  an  additional  test  which  was  discon- 
tinued. The  composition  and  digestibility  of  molasses,  the  value  of  molasses 
feeds,  and  other  related  questions  are  discussed,  some  of  the  data  summarized 
having  been  noted  from  an  earlier  publication  (E.  S.  R.,  10,  p.  2G4). 

Grains  to  supplement  skim  m.ilk  for  calves,  J.  R.  Fain  and  ]M.  P.  Jarnagin 
{Virfrhiia  Sta.  Bui.  172,  pp.  Sl-U'i,  fig.  1). — Shelled  corn  alone  and  with  bran 
4:1,  corn  meal  and  bran  4:1,  and  cracked  barley  and  bran  4:1  were  compared 
as  supplements  to  skim  milk  in  calf  feeding.  The  system  of  feeding  gave  satis- 
factory results,  according  to  the  authors,  and  was  as  follows: 

"  Ten  lbs.  of  milk  for  the  first  100  lbs,  of  live  weight,  5  lbs.  of  milk  for  the 
second  100  lbs.  of  live  weight,  and  2.5  lbs.  of  milk  for  the  third  100  lbs.  of  live 
weight.  Until  the  calf  was  3  months  old  1  lb.  of  grain  to  10  lbs.  of  milk  was 
fed.     From  3  to  6  months  old  1  lb.  of  grain  to  5  lbs.  of  milk  was  fed." 

All  the  calves  had  access  to  hay  from  the  start,  the  amount  consumed  daily, 
as  shown  by  a  test  with  calves  kept  in  box  stalls  for  several  days  at  a  time, 
being  approximately  1  lb.  per  each  100  lbs.  live  weight.  The  lots  were  fed 
from  87  to  115  days,  the  gains  ranging  from  1.42  lbs.  per  head  per  day  on  corn 
meal  and  bran  to  1.6  lbs,  on  shelled  corn  alone,  and  the  cost  of  feed  per  pound 
of  gain  from  3.65  cts.  with  the  last  mentioned  lot  to  4  cts,  with  the  lot  fed 
cracked  barley  and  bran. 

When  4  beef  calves  were  fed  for  82  days  shelled  corn  and  bran  4 : 1  with 
skim  milk  and  hay  an  average  daily  gain  of  1.06  lbs.  per  head  was  noted  at  a 
cost  of  5.45  cts. 

A  similar  lot  fed  whole  milk  with  shelled  corn,  bran,  and  blood  meal  20:4:1 
with  hay  in  addition  gained  on  an  average  2  lbs.  per  head  per  day  for  91  days 
at  an  estimated  cost  of  a  little  over  10  cts.  per  pound  of  gain. 

According  to  the  authors,  "  the  importance  of  hay  for  young  calves  can  not 
be  emphasized  too  strongly;  they  should  have  access  to  good,  clean  hay  at  all 
times.  .  .  . 

"  The  best  results  were  obtained  from  shelled  corn.  The  calves  did  not  con- 
sume as  much  corn  meal  per  day  as  shelled  corn,  nor  did  they  make  as  large  a 
rate  of  gain.  It  did  not  require  as  much  shelled  corn  as  corn  meal  per  pound 
of  gaiu,  .  ,  . 

"  Bran  was  used  to  great  advantage  in  teaching  the  calves  to  eat  grain,  but 
no  advantage  was  secured  from  adding  bran  to  a  ration  of  shelled  corn  to 
supplement  the  skim  milk,  either  in  rate  of  gain  or  the  appearance  of  the 
calf.  .  .  . 

"  Barley  was  found  to  be  an  excellent  grain  to  supplement  skim  milk,  but 
owing  to  its  high  market  price  as  compared  with  corn  it  did  not  show  as  good 
returns  financially.  However,  it  must  be  borne  in  mind  that  barley  can  be 
produced  pound  for  pound  as  cheaply  as  the  corn.  .  .  . 

"  The  group  of  calves  fed  whole  milk  made  the  largest  gain,  but  at  the 
highest  cost  per  day  and  per  pound  of  gain.  They  presented  a  better  appear- 
ance before  weaning,  but  at  8  mouths  of  age  there  was  little  difference  either 
in  weight  or  appearance  between  those  developed  on  whole  milk  and  those  on 
skim  milk," 

In  cases  of  scours  calves  were  treated  with  formaldehyde  with  satisfactory 
results  not  only  in  the  tests  but  also,  according  to  the  authors,  in  a  large 
number  of  other  cases. 

The  development  of  grade  and  cross-bred  beef  cattle,  J.  R.  Fain  and  M.  P. 
Jarnagin  {Virginia  »S7«.  Biil.  Ill,  pp.  'lO-lD,  pgs.  !)). — A  study  was  made  of 
the  relative  development  of  the  several  parts  of  the  animal  body  as  determined 
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by  ;ictii;il  iiioasurcuionts  uf  calves  ami  hviuIl'  and  cross-bred  cattle,  and  data 
were  also  sociired  regardiug  the  laws  of  animal  breeding.  Measurements  were 
made  uf  animals  of  varying  ages  while  on  feed  and  on  pasture  and  the  results 
of  a  slaughter  test  are  also  included. 

The  authors'  deductions  follow: 

"The  develoi)nient  of  beef-bred  animals  on  skim  milk  for  the  first  o  months 
was  not  satisfactory,  but  it  should  be  remembered  that  these  figures  represent 
the  most  unfavorable  period  of  development  on  skim  milk. 

"  The  whole-milk  calves  from  1  to  3  months  made  much  better  gains,  as 
shown  in  the  weights  and  measurements,  and  appeared  to  much  better 
advantage. 

"  The  growth  of  the  whole-milk  calves  from  1  to  3  months  as  shown  by  the 
measurements  was  about  equal  to  that  from  3  to  12  months.  The  w^eights, 
however;  do  not  show  this  same  i-elation,  as  the  gains  from  3  to  12  months 
were  about  twice  that  from  1  to  3  months. 

"The  growth  of  the  whole-milk  calves  for  the  twelve-month  period  was  quite 
satisfactory.  The  measurements  would  indicate  that  the  development  of  the 
framework  was  largely  made  during  this  period. 

"  The  growth  as  shown  by  average  measurements  for  the  3  skim-milk  calves 
from  1  to  3  months,  the  3  whole-milk  calves  from  1  to  3  months,  the  5  whole- 
milk  calves  from  3  to  9  months,  and  the  3  beef-bred  animals  from  9  months 
to  the  time  of  slaughtering,  gives  some  idea  of  the  increase  that  can  be 
obtained  in  animals  that  ai-e  finished  off  at  2.5  years,  weighing  fi-om  1,100  to 
1,300  lbs. 

"  In  finishing  off  the  5  animals  whose  measurements  are  shown  from  9 
months  to  the  time  of  slaughtering,  the  Shorthorn-Holstein  led  with  an  average 
daily  gain  of  2.18  lbs.,  the  Hereford-Shorthorn  came  second  with  a  gain  of  a 
little  over  2  lbs.,  w'hile  the  Jersey  was  last  with  a  gain  of  less  than  1.5  lbs. 
per  day.  In  growth  from  birth  this  same  order  holds  good,  except  that  the 
positions  of  the  grade  Shorthorn  and  the  grade  Angus  are  reversed. 

"The  2  steers  having  dairy  blood  put  on  a  pound  of  gain  for  somewhat  less 
than  those  of  the  beef  breeds." 

The  slaughter  test  showed  that  the  Hereford-Shorthorns  gave  the  best  re- 
sults with  a  showing  of  5.S.3  per  cent  good  meat.  As  regards  quality,  little  dif- 
ference was  noted  between  the  Hereford-Shorthorns  and  the  grade  Shorthorns, 
while  Jerse.vs  and  Holsteins  ranked  lowest  in  this  respect. 

The  value  for  live  weight  based  on  the  percentage  of  dressed  weight,  accord- 
ing to  the  authors,  showed  that  Hereford-Shorthorns  ranked  first  and  grade 
Shorthorns  second,  followed  by  Jerseys  and  Shorthorn-Holsteins. 

Finishing'  beef  cattle,  A.  M.  Soule,  J.  II.  Fain,  and  M.  P.  Jarnagin  (Vir- 
ginia Sta,  Bill.  113,  pp.  D.j-122,  pgs.  5). — Using  4  lots  of  5  grade  steers  each,  ear 
corn,  corn-and-cob  meal,  shelled  corn,  and  corn  meal  were  compared  as  supple- 
ments to  a  l)asal  ration  of  cotton-seed  meal,  corn  silage,  hay,  and  corn  stover. 
In  the  149  days  of  the  test  it  was  found  that  the  average  gains  per  head  per  day 
were,  respectively,  1.6G  lbs.,  1.81  lbs.,  1.80  lbs.,  and  1.76  lbs.  The  smallest 
amount  of  concentrated  feed  per  pound  of  gain  was  noted  with  the  lot  fed 
corn-and-cob  meal,  being  equivalent  to  4.27  lbs.  of  corn,  and  the  largest  amount 
of  concentrated  feed  per  pound  of  gain,  4.94  lbs.  was  noted  with  the  lot  fed 
shelled  corn.  In  the  case  of  coarse  fodder  the  amounts  ranged  from  21.52 
lbs.  with  the  corn  meal  lot  to  24.27  lbs.  with  the  ear  corn  lot.  When  the  cattle 
were  shipped  to  market  the  shrinkage  was  much  the  same  in  all  the  lots,  averag- 
ing only  41.2  lbs.  per  head.  The  dressed  weight  was  50.9  per  cent  of  the  live 
weight  and  the  meat  was  of  superior  quality,  the  fat  and  lean  being  well 
blended  and  the  color  particularly  good. 
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The  value  of  silage  without  grain  as  compared  with  that  of  a  mixture  of  corn- 
and-cob  meal  and  cotton-seed  meal  successively  with  hay.  corn  stover,  and 
corn  silage  for  winter  feeding  of  cattle  designed  for  subsequent  summer  fatten- 
ing on  grass  was  studied  with  4  lots  of  5  steers  each.  In  the  1.34  days  in  barn 
the  gain  ranged  from  0.08  lb.  per  head  per  day  on  corn  stover  and  grain  to  1.22 
lbs.  on  corn  silage  and  grain.  In  the  105  days  the  steers  were  on  pasture  the 
greatest  variation  was  also  noted  with  these  2  lots,  the  silage-fed  lot  giving  the 
smallest  gain  1.58  lbs.,  and  the  stover-fed  lot  the  largest,  2.85  lbs.  Considering 
the  test  as  a  whole,  the  greatest  gain,  1.43  lbs.  per  head  per  daj',  was  found  with 
the  silage  lot  and  the  smallest,  1.11  lbs.,  with  the  concentrates  and  hay  ration. 
The  cost  of  a  pound  of  gain  x-anged  from  4.23  cts.  with  the  grain  and  corn 
stover  lot  to  0.45  cts.  with  the  grain  and  hay  lot. 

According  to  the  authors,  the  results  obtained  substantiate  the  conclusions 
drawn  from  earlier  work  (E.  S.  R.,  IS,  p.  1153)  and  emphasize  the  importance 
of  grass  as  an  adjunct  in  finishing  cattle  in  the  Appalachian  region  and  the 
high  value  of  corn  silage  as  coarse  fodder  for  cattle  which  are  to  be  finished 
in  the  stall  or  carried  through  the  winter  and  then  fattened  on  grass. 

"  Owing  to  the  laxative  tendency  of  silage,  it  has  been  found  advisable  to 
feed  a  small  amount  of  dry  i-oughness.  From  2  to  3  lbs.  of  shredded  stover  or 
timothy  hay  have  proven  ample,  and,  in  view  of  the  gains  secured,  we  would 
not  advise  the  use  of  larger  amounts  when  the  silage  is  of  first-class  qual- 
ity. .  .  . 

"  There  was  enough  difference  in  the  gains  obtained  in  this  experiment  to 
justify  shelling  the  corn,  but  it  is  a  question  whether  the  practice  would  be 
profitable  one  year  with  another.  The  gains  from  corn  meal  and  corn-and-cob 
meal  were  practically  the  same  as  those  obtained  from  whole  corn,  and  would 
not  justify  the  expense  incident  to  grinding  the  grain.  .  .  . 

"The  cost  of  making  a  pound  of  gain  was  practically  twice  as  much  with  the 
stall-fed  cattle  as  with  those  handled  as  stockers,  but  the  conclusion  should  not 
be  drawn  from  this  statement  that  stall-feeding  will  never  be  a  profitable  prac- 
tice. 

"These  facts  justify  us  in  I'ecommending  farmers  to  build  silos  and  utilize 
silage  in  their  winter  feeding  oi)erations,  and  it  is  believed  that  its  extensive 
use  will  give  a  new  impetus  to  animal  industries  throughout  the  South." 

Pigs  followed  the  cattle  and  it  was  noticeable  that  although  the  cattle  fed 
cotton-seed  meal  received  approximately  3  lbs.  per  head  per  day  the  health  of 
the  pigs  following  them  was  not  affected  in  any  way. 

The  growing  and  fattening  of  beef  cattle  in  Maryland,  present  status  of 
the  industry  and  suggestions  for  its  improvement,  B.  E.  Porter  {MaryUind 
Sta.  Bui.  121,  pp.  19-110,  figs.  6). — Data  concerning  the  extent  of  the  cattle 
industry  in  Maryland,  the  advantages  and  disadvantages  of  cattle  feeding 
under  local  conditions,  the  relative  merits  of  different  systems  of  feeding,  and 
other  general  questions  are  discussed  with  special  i*eference  to  Maryland  con- 
ditions and  the  possibility  and  desirability  of  developing  the  State  cattle 
industry.  In  connection  with  the  work  information  was  gathered  regarding 
the  rations  fed  on  8  farms  and  the  data  are  discussed  with  reference  to  feeding 
standards  and  suggestions  for  improvement  are  made. 
According  to  the  author, 

"  The  amount  of  profit  which  a  man  is  able  to  make  is  dependent  upon  the 
man  and  his  abilitj^  to  master  the  forces  about  him.  In  the  cattle  business 
one  man  does  well  by  handling  registered  animals;  another  does  better  with 
grades,  and  still  another  will  do  best  by  feeding  and  fattening  what  his  neighbor 
raises.  When  feeding  cattle  some  men  have  made  as  much  on  stock  at  a  6 
months'  feed  as  others  have  made  in  a  year's  feeding.     Such  a  result  is  not 
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because  of  a  reserve  of  capital,  but  because  there  bad  been  more  business  sa- 
gacity and  iijore  skillful  management  of  the  stoclc  and  the  food  given." 

Eeed  required  to  grow  steers,  H.  J.  P.\tterson  (Mari/Iand  Sta.  Bui.  121,  pp. 
Itl-llS). — Some  data  are  recorded  and  briefly  discussed  with  reference  to 
the  amount  of  feed  required  for  steers  fi-om  calves  to  maturity. 

Two  Aberdeen-Angus  calves  weaned  when  5  days  old  made,  respectively, 
an  average  daily  gain  of  I.IS  and  1.36  lbs.  per  head  for  745  days,  the  first 
calf  requiring  ,5.S3  lbs.  grain,  4.78  lbs.  haj-,  and  2.18  lbs.  milk  per  pound  of 
gahi  and  the  second  4.92  lbs.  grain,  4.19  lbs.  hay,  and  1.08  lbs.  milk.  According 
to  the  author,  the  data  recorded  for  the  individual  months  show  that  2  to  3 
times  as  much  feed  is  required  to  "  iiroduce  a  pound  of  gain  during  the  steers' 
second  as  their  first  year.  These  figures  also  show  quite  conclusively  that 
steers  to  be  profitably  grown  must  be  made  to  gather  their  own  food  as  much 
as  possible,  and  thus  reduce  labor  expense  to  a  '^liuimum.  and  that  at  best  they 
must  be  used  as  a  means  for  converting  unmarketable  product-s  into  a  market- 
able form." 

In  the  case  of  3  steers  fed  for  2  years  the  total  gain  ranged  from  340  to  480 
lbs.,  while  2  heifers  in  a  like  period  gained  314  and  320,  respectively. 

Methods  of  steer  feeding  [barn  v.  open  sheds],  T.  I.  Mairs  {Pennsylvania 
Sta.  Rpt.  1906,  pp.  l.'/5-150). — When  barns  v.  open  sheds  were  compared  with 
2  lots  of  12  steers  each  for  20  weeks,  the  average  gain  of  the  barn-fed  lot  was 
2G1  lbs.  and  the  lot  fed  in  sheds  271  lbs.  per  head,  the  cost  of  a  pound  of  gain  in 
the  2  lots  being  respectively  12.02  and  11.65  cts.  The  barn-fed  lot  required  9.94 
lbs.  of  corn-and-cob  meal  and  1.01  lbs.  of  cotton-seed  meal  per  pound  of  gain,  and 
the  lot  fed  in  sheds  9.51  and  0.97  lb.,  respectively.  In  each  case  the  stover 
eaten  per  pound  of  gain  was  3.01  lbs.  and  the  hay  2.05  lbs.  for  the  barn-fed  lot 
and  2.83  lbs.  for  the  shed-fed  lot. 

The  general  results  of  the  test,  according  to  the  author,  are  similar  to  those 
obtained  in  previous  tests  (E.  S.  R.,  17,  p.  794). 

"  The  two  lots  of  steers  ate  practically  the  same  amount  of  feed  and  made 
practically  the  same  gains.  The  temperature  of  surroundings  seems  to  have 
very  little  effect  upon  the  rate  of  gain.  The  steers  in  the  barn  seemed  to  gain 
more  uniformly  than  those  outside.  Stormy  weather  with  much  rain  and  snow 
affected  adversely  the  steers  in  the  open  shed,  and  those  in  the  barn  to  a  less 
extent." 

Corn-and-cob  meal  v.  broken  ear  corn,  T.  I.  Mairs  (Pennsylvania  Sta.  Rpt.  ' 
1906,  pp.  151-15ff). — In  a  study  of  the  comparative  value  of  corn-and-cob  meal 
and  broken  ear  corn  a  lot  of  11  steers  was  fed  such  corn  in  comparison  with 
the  barn-fed  lot  noted  above.  In  IS  weeks  the  average  gain  was  219  lbs.  per 
head,  as  compared  with  243  lbs.  for  the  lot  fed  corn-and-cob  meal.  Practically 
the  same  amounts  of  hay  and  grain  were  eaten  per  steer  in  each  case.  The 
author  computes  that  for  the  whole  lot  there  was  a  difference  of  $3.41  in  the 
cost  of  pre[)aration  in  favor  of  the  broken  ear  corn,  which  "  was  not  offset  by 
the  increased  gains." 

Pig  feeding  with  cassava  and  sweet  potatoes,  C.  M.  Conner  {Florida  Sta. 
Bui.  90,  pp.  9). — In  the  first  of  the  tests  rei)orted  cassava  and  sweet  potatoes 
supplementing  like  amounts  of  shorts  were  compared  with  2  lots  of  3  pigs  in  a 
test  covering  2  i)eriods  of  28  days  each,  the  rations  being  reversed  at  the  end 
of  the  first  period.  On  sweet  potatoes  the  average  daily  gain  per  liead  was  1.83 
lbs.  and  on  cas.sava  1.24  lbs. 

When  sweet  potatoes  and  cassava  alone  and  mixed  in  equal  proportions  were 
compared  with  corn  with  4  lots  of  4  I'azor-back  pigs  fed  for  42  days,  a  gain  of 
0.357  lb.  per  liead  was  noted  with  the  corn-fed  lot.     The  other  lots  lost  weight. 
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the  amounts  being  as  follows :  On  sweet  potatoes  U.02  lb.,  on  cassava  0.029  lb., 
and  on  sweet  potatoes  and  cassava  together  0.003  lb.  per  head  per  day.  When 
the  test  was  repeated  with  4  lots  each  containing  4  larger  pigs  an  average  daily 
gain  of  1.152  lbs.  per  head  was  noted  on  corn  during  the  46  days  of  the  feeding 
period.  On  sweet  potatoes  there  was  a  gain  of  0.505  lb.  per  head  per  x'ay,  on 
cassava  0.233  lb.,  and  on  sweet  potatoes  and  cassava  together  0,179  lb. 

A  in-eliminary  test  covering  32  days  was  made  to  determine  whether  rape  fed 
with  sweet  potatoes  would  add  to  the  palatability  of  the  ration.  On  sucJx  feed 
4  pigs  made  an  average  daily  gain  of  0.4  lb.  per  head  per  day  as  compared 
with  0.9  lb.  in  the  case  of  a  similar  lot  fed  corn  and  rape.  On  corn  alone  the 
average  daily  gain  was  O.S  lb.  per  head. 

In  an  additional  test  4  pigs  fed  for  3.''>  days  gained  0.142  11>.  per  head  per  day 
on  rape  and  cassava  as  compared  witli  0.007  lb.  with  a  similar  lot  fed  cassava 
alone,  and  0.4  lb.  in  the  case  of  a  lot  fed  cassava  with  cotton-seed  meal.  The 
cotton-seed  meal"  was  fed  at  the  rate  of  0.5  lb.  per  head  per  day  and  was  mixed 
to  a  slop  and  allowed  to  sour  before  feeding.  The  rations  of  the  cassava  lot 
and  the  cassava  and  rape  lot  were  then  modified  l)y  the  addition  of  0.75  lb.  of 
cotton-seed  meal  per  head  per  day  and  the  test  continued  for  35  days  longer, 
with  the  result  that  an  average  daily  gain  of  1.085  lbs.  per  head  was  noted  on 
the  ration  without  rape  and  1.892  lbs.  on  the  ration  with  rape. 

"  In  this  test  it  is  rather  remarkable  that  the  amount  of  cassava  consumed 
was  only  slightly  greater  and  the  gain  was  over  one-fourth  greater  when  the 
rape  was  fed  with  it  than  when  fed  alone.  This  was  noticeable  all  through 
the  experiment." 

Comparison  of  four  methods  of  feeding  early  hatched  pullets,  J.  E.  Rice 
{Xcin  York  Cornell  ,S7a.  Bui.  2'i!),  />/).  22!>-2(')'i.  fi</s.  ,'/,  chartf<  12).— It  is  com- 
monly supposed  that  while  early  imllets  are  the  most  profitable  layers  those 
which  are  hatched  very  early  are  not  so  well  adapted  for  this  purpose  and 
that  they  should  receive  such  treatment  during  the  late  summer  as  would 
retard  egg  laying  with  the  hope  of  securing  a  larger  yield  in  early  winter. 
This  is  accomplished  by  allowing  pullets  when  they  approach  maturity  a  gi*ass 
run  and  a  satisfying  ration  of  whole  grain  with  a  limited  proportion  of  beef 
scrap  but  no  ground  grain.  It  is  also  thought  that  if  such  pullets  are  forced, 
that  is,  fed  a  stimulating  mash  to  induce  egg  production  they  will  lay  a  few 
small  eggs  and  molt  prematurely,  thus  reducing  their  vitality,  and  that  the 
subsequent  egg  jiroduction  will  be  small  and  their  bodies  i)rematurely  stunted. 

These  questions  were  studied  with  4  lots  of  20  Single  Conili  White  Leghorn 
pullets  selected  for  the  trial  which  covered  3G4  days.  All  the  lots  were  fed 
cracked  coi-n,  wheat,  and  oats  in  varying  proportion  with  some  buckwheat 
during  part  of  the  time.  The  pullets  in  two  of  the  pens  were  forced  and  fed 
in  addition  a  mash  of  corn  meal,  wheat  middlings,  beef  scrap,  wheat  bran,  and 
alfalfa  meal  2:2:2:1:1,  the  mash  being  wet  for  one  lot  and  dry  for  the  other. 
"The  proportion  of  mash  to  total  food  eaten  by  the  forced  hens  was  31.5  per 
cent  and  the  average  amount  of  meat  eaten  in  the  mash  was  7.0  per  cent  of 
total  food."  The  retarded  lots  were  given  no  mash,  but  5.2  per  cent  of  their 
total  food  was  beef  scrap  fed  very  nearly  ad  libitum.  One  of  these  lots  was 
hand  fed  and  the  other  fed  the  grain  from  a  hopper. 

On  an  average  the  forced  pullets  gained  in  a  year  1.19  lbs.  per  hen  and  the 
retarded  pullets  0.91  lb.  The  average  egg  production  per  hen  in  the  2  lots 
was  125.3  and  109.1  eggs  and  the  cost  of  the  eggs  per  dozen  11.1  and  13.3  cts., 
respectively.  In  the  case  of  the  forced  pullets  91.9  per  cent  of  the  eggs  were 
fertile  and  of  these  78.9  per  cent  hatched.  AVith  retarded  pullets  94.1  per  cent 
of  the  eggs  were  found  to  be  fertile  and  of  these  G8.5  per  cent  hatched. 
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The  influence  of  the  system  of  feeding  on  molting  was  studied  with  repre- 
sentative pullets  from  each  lot,  the  hens  being  dipped  in  dyes  in  order  that 
the  feathers  shed  could  be  readily  gathered  and  those  from  each  pullet  identi- 
fied. On  an  average  tne  early-laying  forced  pullets  molted  S2.7  days  and  the 
late-laying  forced  pullets  103.1  days.  The  early-laying  retarded  pullets  molted 
97.1  days  and  the  late-laying  retarded  pullets  89.8  days. 

According  to  the  author's  sunnnary,  the  hens  fed  only  whole  grain  ate  oS 
per  cent  more  grit  than  those  fed  mash  in  addition  and  although  they  laid 
fewer  eggs  they  consumed  27.9  per  cent  more  oyster  shell.  On  the  whole,  the 
forced  pullets  gave  more  profit  than  the  retarded  pullets,  eating  less  per  pullet 
at  a  less  cost.  They  also  i^roduced  more  eggs  of  a  larger  size  at  a  less  cost 
per  dozen  than  the  retarded  pullets  and  produced  more  eggs  during  the  early 
winter.  The  forced  pullets  showed  less  broodiness,  lower  mortality,  and  better 
vigor  than  the  retarded  pullets  and  produced  eggs  of  a  higher  degree  of  fertil- 
ity. Forced  pullets  which  matured  early  also  molted  earlier  than  similar 
retarded  pullets. 

From  the  recorded  data  the  author  also  discusses  the  comparative  value  of 
wet  and  dry  mash  for  pullets  and  the  value  of  hand  feeding  as  compared  with 
hopper  feeding. 

"Hopper-fed  dry  mash  gave  better  results  in  gain  of  weight,  production  of 
eggs,  gain  in  weight  of  eggs,  hatching  power  of  eggs,  days  lost  in  molting, 
mortality,  health  and  profit  per  hen,  than  wet  mash. 

"Wet  mash  and  grain  fed  pullets  consumed  slightly  less  food  at  less  cost, 
and  produced  eggs  at  slightly  less  cost  per  dozen  than  dry  mash  and  grain 
fed  pullets. 

"  \Yet  mash  and  grain  fed  pullets  produced  slightly  larger  eggs  of  slightly 
bettfei"  fertility,  and  showed  less  broodiness  than  dry  mash  and  grain  fed 
pullets. 

"Dry  mash  and  grain  fed  pullets  laid  eggs  of  good  size  at  an  earlier  period 
than  wet  mash  and  grain  fod  pullets. 

"Hopper-fed   pullets  ate   more  than  hand-fed   pullets. 

"  Pullets  having  whole  grain  ate  more  grit  and  shell  than  those  having  a  pro- 
portion of  ground   grain. 

"  Pullets  fed  on  grain  were  more  inclined  to  develoi)  bad  habits  than  those 
having  a  mash. 

"  Earliest  producers  did  not  give  as  many  eggs  in  early  winter, 

"  Early  layers  gained  as  rapidly  in  weight  as  those  beginning  later  to  lay. 
Prolificacy  made  but  slight  difference  in  weight  of  hen  and  weight  of  egg. 
The  most  prolific  pullets  did  not  always  lay  earliest.  Pullets  did  not  as  a  rule 
lay  while  molting." 

The  hen's  place  on  the  farm,  O.  Erf  {Kansas  8ta.  Bui.  J')0,  pp.  ]o-7S,  fi(js. 
17). — On  the  basis  of  data  gathered  from  Kansas  poultry  feeders  and  the 
experience  of  the  Kansas  Station,  breeds,  feeding,  care  and  management,  hous- 
ing and  apiiliances,  trap  nests,  marketing,  poultry  diseases,  and  related  ques- 
tions are  discussed  with  special  reference  to  Kansas  conditions. 

According  to  information  gathered  n^garding  breeds  on  Kansas  farms,  Barrtnl 
Plymouth  Pocks  were  the  most  popular  bi'ing  found  on  113  farms,  with  Brown 
Leghorns  next  in  order  on  oO  farms.  Black  Langshans  on  24  farms,  White 
Leghorns  and  mongrels  each  ou  17  farms,  and  other  breeds  in  smaller  propor- 
tion. Barred  Plymouth  Rocks  were  found  to  be  ranked  first  by  packers,  and 
Brahnias  and  Cochins  were  considered  among  the  best  as  capons. 

As  regards  incubators,  replies  received  from  111  Kansas  farmers  report  that 
21  have  tried  them  and  that  (>  have  found  incubators  an  improvement  over 
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batching  with  hens,  K)  considered  the  incubator  as  being  successful  but  no 
better  than  hens,  and  the  remainder  found  them  unsatisfactory. 

In  crate  feeding  a  ration  used  by  some  Kansas  feeders  witli  great  success, 
according  to  the  author,  is  comi>osed  of  oatmeal  and  buttermilk  in  the  form 
of  a  soft  batter  which  is  left  in  the  troughs  for  about  30  minutes  and  the  resi- 
due theu  removed.  "  Chiclcens  are  generally  fed  8  times  per  day.  Water  may 
or  may  not  be  given,  according  to  the  weather  and  the  amount  of  liquid  used 
in  the  food." 

In  the  case  of  a  12  months'  feeding  test  with  G  pens  of  White  Leghorns  car- 
ried on  at  the  college  farm  the  average  egg  yield  varied  from  G4.5  eggs  per  hen 
on  a  ration  of  wheat  and  corn  to  125  eggs  per  hen  on  a  ration  of  casein,  corn 
choi),  wheat,  and  corn,  and  the  profit  per  hen  from  15.7  cte.  on  wheat  and  corn 
to  63  cts.  on  the  casein  ration  mentioned. 

In  general  the  author  concludes  that  "  the  Kansas  farmer,  or  the  farmer  in 
general,  has  not  yet  fully  recognized  the  full  value  of  poultry  on  the  farm  for 
supplying  food  for  his  table.  Besides  the  eggs  that  they  produce,  which  are 
lieing  recognized  as  one  of  the  most  wholesome  food  products  that  we  have, 
the  poultry  should  furnish  to  the  farmer  the  l)ulk  of  his  meat  for  the  j'ear, 
which  can  be  had  at  all  times  in  a  fresh  and  healthy  condition.  There  is  no 
other  meat  that  can  be  produced  as  cheaply  and  is  as  wholesome." 
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Preliminary  observations  on  protein  supply  of  dairy  herd,  T.  I.  Mairs 
{Pennsylvania  t^ta.  lipt.  1906,  pp.  J27-138). — Observations  undertaken,  as  ex- 
plained in  a  previous  report  (E.  S.  R.,  18,  p.  472),  were  continued  during  the 
year  1905-G,  and  records  of  the  IG  cows  in  each  of  the  two  lots  into  which  the 
herd  was  divided  are  reported.  From  these  results  the  following  deductions 
are  drawn ; 

The  cows  fed  the  larger  amount  of  protein  produced  more  milk  than  those 
fed  the  smaller  amount,  but  the  cost  of  milk  per  100  lbs.  was  more  for  the 
former  than  for  the  latter.  The  amount  of  protein  in  the  feed  had  no  percep- 
tible effect  upon  the  composition  of  the  milk  and  the  chief  advantage  of  the 
larger  amount,  if  any,  seemed  to  be  in  stimulating  the  appetite,  which  induced 
the  cows  to  eat  more  and  possibly  resulted  in  the  greater  milk  production. 

"  While  the  results  of  these  observations  do  not  warrant  any  radical 
conclusions,  it  is  thought  that  they  are  sufficient  to  indicate  that  beyond  cer- 
tain limits  the  supply  of  protein  is  of  much  less  importance  than  was  formerly 
considered,  and  that  an  excess  of  protein  beyond  that  i-equired  for  maintenance 
and  for  the  protein  of  the  milk  does  not  stimulate  a  greatly  increased  pro- 
duction." 

Continued  experiments  as  to  the  albuminoid  minimum  in  the  rations  of 
dairy  cows  (Bcr.  K.  Vet.  off  Landhohojskolcs  Lab.  Landokonom.  Forsog  [Copcn- 
Jtaffcn],  63  {J907),  pp.  110+JiS). — Experiments  with  G  cows  were  conducted 
from  October  15,  1906,  to  February  1,  1907,  in  continuation  of  investigations 
previously  reported  (E.  S.  11.,  18,  p.  668).  The  balance  of  both  albuminoid 
and  amid  nitrogen  was  determined  for  each  cow  in  two  series  of  tests,  one  with 
ample  rations  containing  much  amid  nitrogen  but  too  little  total  nitrogen,  and 
the  other  with  rations  containing  as  little  amid  nitrogen  as  possible.  Conclu- 
sions drawn  by  the  author  from  the  results  of  the  experiments  may  be  briefly 
stated  as  follows : 

Cows  on  a  ration  containing  enough  nonnitrogenons  constituents  for  all  func- 
tions not  requiring  albuminoid  nitrogen,  but  furnishing  less  albuminoid  nitrogen 
than  is  accounted  for  iu  excreta  and  milk,  are  below  the  actual  albuminoid 
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ininimnm  and  supply  tho  deficit  from  tlioir  own  bodk'S.  This  cau  not  be  pre- 
vented by  excess  of  aniids,  for  the  amids  in  the  feed  can  not  be  metabolized  to 
albuminoids.  The  nitric  nitrogen  supjilled  to  cows  in  roots  escapes  in  gaseous? 
form  through  bacterial  activity  in  the  intestines.  In  the  opinion  of  the  authors 
cows  require  only  a  very  little  nitrogen  to  rei)lace  broken-down  body  tissue. 
The  results  of  these  experiments  do  not  show  definitely  how  much,  but  the 
amount  may  be  not  more  than  a  few  grams  per  day.  Cows  do,  however,  require 
what  is  called  intestinal  nitrogen  and  kidney  nitrogen.  The  former  is  albumin- 
oid nitrogen  derived  from  digestive  fluids,  mucus  from  intestinal  walls,  etc.,  and 
is  excreted  in  the  feces.  Its  amount  is  determined  partly  by  the  amount  of  feed 
eaten,  partly  by  its  nitrogen  content,  and  may  be  estimated  at  about  2i  gm. 
daily  per  "feed  unit."  The  amid  nitrogen  found  in  the  feces  comes  from  the 
feed.  The  kidney  nitrogen  is  that  required  for  the  activities  of  the  kidneys.  It 
may  be  amid  nitrogen,  but  if  there  is  not  enough  of  this  present,  albuminoid 
liitrogen  will  be  used  to  supply  the  required  amount. 

Artificial  digestion  of  feces  with  pepsin-HCl  indicated  that  the  albuminoid 
nitrogen  and  the  amid  nitrogen  of  the  ration  were  digested  in  about  equal  pro- 
portions when  the  feed  contained  a  relatively  large  amount  of  nitrogen,  but  if 
the  amount  was  relatively  small  the  amid  nitrogen  was  digested  in  the  larger 
proportion.  The  authors  point  out  the  value  of  determination  of  albuminoid 
nitrogen  of  the  ration  by  the  Stutzer  method,  and  recommend  that  this  deter- 
mination be  added  to  the  analyses  generally  made. 

Calorimetric  determinations  showed  that  the  energy  of  the  feces  was  about 
83  per  cent  of  that  of  the  feed,  indicating  that  about  07  per  cent  was  apparently 
digested ;  but  since  about  one-fourth  of  the  heat  value  of  the  feces  was  derived 
from  the  metabolic  products,  about  75  per  cent  of  the  energy  of  the  feed  was 
actually  utilized.  The  heat  value  of  the  urine  was  always  very  low,  only 
about  2  per  cent  of  that  of  the  feed.  The  portion  of  the  food  energy  accounted 
for  by  the  energj'  of  the  milk  varied  according  to  the  milk  yield,  reaching  a 
maximum  of  20  to  25  per  cent  in  the  case  of  fresh  cows. 

Investigations  on  the  indispensable  minimum  of  albuminoid  nitrogenous 
substances  in  the  ration  of  milch  cows,  A.  Mall£:vre  {Soc.  Aliment.  Rationn. 
lirhiil,  Comptc  Rendu  11.  Cong.,  J907,  pp.  .'p-12.'i,  dgms.  //). — This  article  is  a 
translation  into  French  of  the  major  portion  of  a  publication  jireviously  noted 
(E.  S.  K.,  18,  p.  COS)  and  referred  to  above. 

Some  considerations  of  the  nitrogenous  nutrition  of  milch,  coavs,  A.  Mal- 
LKVRE  (Soc.  Aliment.  Rationn.  Bctuil,  ('o>npte  Rendu  11.  Cong.,  1907,  pp. 
29-J/6). — The  results  of  the  investigations  referred  to  in  the  previous  abstract 
are  considered  in  detail  and  their  significance  discussed.  It  is  pointed  out  that 
the  results  obtained  agree  with  those  found  by  other  investigators,  the  total 
nitrogenous  intake  and  output  of  seA-feral  cows  as  determined  for  a  number  of 
months  on  rations  of  usual  and  small  quantities  of  nitrogen  apparently  indicat- 
ing that  the  protein  requirement  of  milch  cows  is  lower  than  is  connnonly  be- 
lieved, and  als(;  that  either  directly  or  indirectly  the  nonalbuminoid  nitrogenous 
substances  play  some  imi)ortant  role  in  the  nutrition  of  aninnils.  In  the 
author's  opinion,  however,  these  facts  need  further  study  and  corroboration 
before  they  should  be  finally  accepted  as  indicating  principles  to  be  observed  in 
the  feeding  of  milch  cows. 

Forage  and  soiling  experiments,  1905,  (J.  C  Watson  and  T.  I.  Mairs 
(I'cnn.sylvunia  8tu.  Rpt.  11)06,  pp.  111-110). — The  feeding  of  soiling  crops  was 
carried  on  in  continuation  of  preceding  work  along  the  same  line  (K,  S.  K.,  17, 
p.  UOI),  but  certain  crojts  which  had  l)een  fed  in  former  years  were  omitted  dur- 
ing the  present  period  as  not  being  w')i-tliy  of  further  trial. 

The  crops  fed  In  the  tests  hert^  reportwl  were  rye,  oats  and  i)eaH,  alfalfa, 
eovvpeas,  corn,  red  clover,  and  sorghum.    A  mixture  of  Kafir  corn  and  c()wi)eaH 
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produced  the  largest  yield  of  green  substance  per  acre,  was  relished  by  the  cows, 
and  was  entirely  satisfactory  from  the  standpoint  of  milk  production.  Alfalfa 
produced  the  largest  yield  of  air-dry  substance  per  acre,  and  the  cows  seemed 
to  hold  up  better  in  milk  production  when  on  alfalfa  than  on  any  other  crops 
tested.  Oats  and  peas  proved  satisfactory  as  a  soiling  crop.  Rye  produced  the 
earliest  soiling  crop  and  gave  a  large  yield  of  dry  substance  per  acre,  but  under 
average  conditions  it  ripens  too  quickly  to  be  most  satisfactory.  The  different 
forage  crops  tested  seemed  to  have  little,  if  any,  effect  upon  the  composition  of 
the  milk. 

Studies  in  milk  and  butter  production,  A.  M.  Soule,  J.  R.  Fain  and  M.  P. 
Jabnagin  {Virffiiiia  Sta.  Bui.  110,  pp.  Ji'i.  /?r/.s.  8). — The  method  of  maintaining 
herd  records  is  described  in  considerable  detail,  with  illustrations  of  tlie 
sheets  on  which  are  kept  the  records  of  the  quantities  of  feeds  eaten  and 
wasted,  the  quantities  of  milk  produced,  and  other  items  necessary  for  the 
complete  accounting  of  the  individual  cows.  From  the  data  thus  gathered 
records  of  the  cows  comprising  a  Holstein  herd,  a  Jersey  herd,  a  Guernsey 
herd,  and  a  grade  herd  are  presented  by  monthly  averages  for  the  years  1905 
and  1906.  Individual  records  of  a  considerable  number  of  cows  in  each  herd 
are  also  given. 

"  In  profit  on  milk  the  Holsteins  led  with  $9.42  per  individual  per  month, 
the  grades  were  second  with  $7.27,  the  Jerseys  were  third  with  $0.97,  and  the 
Guernseys  were  fourth  with  $5.58.  In  profit  on  butter  the  Jerseys  led  with 
$2.73,  the  Guernseys  were  second  with  $2.€0,  the  Holsteins  were  third  with 
$2.23,  and  the  grades  were  fourth  with  $2.21."  The  Holstein  cow  with  the  best 
individual  record  continued  milking  for  21  months,  giving  12,498.4  lbs.  of  milk 
and  524.24  lbs.  of  butter.  The  profit  on  milk  at  20  cts.  a  gallon  was  $201.05 
and  on  butter  at  25  cts.  a  pound  $41.51.  In  tlie  average  of  31  lactation  periods 
with  Holstein  cows  each  individual  consumed  2,031.5  lbs.  of  digestible  matter. 
The  cost  of  the  food  was  $40.20,  the  production  of  milk  was  0,050.8  lbs.,  and  of 
butter  204.4  lbs.  The  profit  on  milk  was  $114.41  and  on  butter  $25.84.  The 
Jersey  cow  with  the  best  record  produced  7,115.8  lbs.  of  milk  and  307.5  lbs. 
of  butter  in  a  single  lactation  period.  The  profit  on  milk  was  $135.79  and  on 
butter  $02.24.  The  Guernsey  cow  with  the  best  record  produced  7,117.4  lbs. 
of  milk  and  402.1  lbs.  of  butter  in  a  single  lactation  period.  The  profit  on  milk 
was  $98.92  and  on  butter  $30.27.  The  grade  cow  with  the  best  record  produced 
5,308.0  lbs.  of  milk  and  240.1  lbs.  of  butter  in  a  single  lactation  period.  The 
profit  on  milk  was  $90.43  and  on  butter  $33.02. 

In  connection  witli  the  discussion  of  the  performance  of  individual  cows,  the 
records  are  given  of  a  Holstein-Friesian  cow  for  2  lactation  periods,  of  4  of  her 
daughters  during  8  lactation  period.s,  of  0  of  her  granddaughters  during  8 
lactation  periods,  and  of  2  of  her  grea't-granddaughters  during  2  lactation 
periods.  In  no  instance  was  the  average  production  per  lactation  period  for 
any  of  these  groups  less  than  5,230.2  lbs.  of  milk  and  215.8  lbs.  of  butter,  and 
in  most  instances  it  was  much  higher. 

In  the  author's  opinion  the  results  show  "  that  where  milk  is  the  greatest 
desideratum,  the  Holsteins  will  be  a  strong  favorite;  for  butter  making,  the 
Jerseys  and  Guernseys  should  have  the  preference,  but  for  general  purpose 
work  the  grade  herd  will  be  found  very  satisfactory."  "  The  record  of  the 
grade  herd  shows  quite  clearly  that  [a  profitable]  one  can  be  established  in 
a  comparatively  short  time,  provided  cows  of  good  average  production  are 
selected  and  mated  with  the  right  type  of  sire.  The  record  shows  that  grade 
animals  are  often  as  profitable  as  the  more  costly  pure-breds,  and  that  for  the 
average  farmer  the  grade  is  probably  the  most  satisfactory  animal,  as  the 
establishment  and  maintenance  of  the  herd  will  not  be  such  a  costlv  under- 
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taking,  while  the  results  from  the  standpoint  of  jjrofit  will  be  practically  the 
same." 

Report  of  the  composition  of  milk  from  herds  competing  for  advanced 
registration,  M.  H.  Pingree  (Pennsylvania  Sta.  Rpt.  J 906,  pp.  5fi-i)3,  charts 
3). — Otficial  examination  of  about  1,500  milk  samples,  representing  the  product 
of  128  cows  from  11  herds,  was  made  in  cooperation  with  the  Dairy  Breeders' 
Association  in  connection  with  the  advanced  registration  of  dairy  cows. 
Records  of  18  Guernsey  cows  and  of  24  Ayrshire  cows  are  reported  in  detail. 
Those  of  tlie  Guernsey  breed  are  discussed  witli  respect  to  clianges  of  com- 
position during  the  lactation  period  and  to  the  influence  of  change  from  barn 
feeding  to  pasturage  upon  the  composition  of  the  milk,  and  tliose  of  botli 
breeds  with  respect  to  tlie  relative  variability  in  composition  of  milks  from  a 
breed  yielding  very  rich  millc  as  compared  with  those  from  a  breed  yielding 
niillv  of  moderate  richness.  The  following  conclusions  were  drawn  from  the 
study : 

"  Changes  during  advance  of  lactation  period. — The  percentages  of  butter  fat 
showed  on  the  average  a  tendency  to  increase  throughout  the  entire  lactation 
period,  but  the  increase  was  most  marked  during  the  first  five  months  and  last 
month. 

"  Effect  of  changes  from  barn  to  pasture. — The  percentage  of  solids-not-fat 
decreased  somewhat  as  the  lactation  period  advanced.  In  the  majority  of 
cases  studied  both  the  percentages  of  fat  and  the  solids-not-fat,  but  particu- 
larly the  latter,  suffered  a  slight  depression  immediately  following  the  change 
of  the  animals  from  barn  to  pasture,  but  tended  to  increase  thereafter  under 
the  influence  of  advancing  lactation.  Tlie  average  fat  results,  however,  were 
somewhat  higher  for  the  pasture  months  than  for  the  barn  period,  due  probably 
to  a  disproportionately  largo  number  of  the  cows  being  in  an  advanced  stage 
of  lactation  during  tlie  summer  months. 

"  Relative  variability  of  Guernsey  and  Ayrshire  milks. — The  range  of  varia- 
tion in  the  percentages  of  fat  for  both  the  Guernsey  and  Ayrshire  breeds  was 
about  39  per  cent  of  the  respective  fat  averages,  which  were  5.1.3  per  cent  for 
the  Guernseys  and  4.00  per  cent  for  the  Ayrshires." 

Rules  relative  to  testing  dairy  cows  (Ifassaeliusctts  Sta.  (J ire.  9,  pp.  6). — 
-A  statement  regarding  the  conditions  under  which  the  station  cooperates  with 
the  various  breeders'  associations  in  offlcial  tests  of  pure-bred  cows,  the  duties 
of  the  supervisor,  the  testing  of  samples,  additional  rules  with  the  churn  test, 
special  rules  of  the  different  associations,  yield  of  milk  and  butter  fat  required 
for  advanced  I'egistry,  and  ap])aratus  required  and  furnished. 

The  significance  of  leucocytes  and  streptococci  in  the  production  of  a 
high-grade  milk,  M.  E.  Pennington  and  E.  L.  Roberts  (Jour.  Infect.  Diseases, 
5  (J90S),  No.  1,  pp.  72-(S'.)). — The  authors  discuss  in  considerable  detail  the 
results  obtained  in  examinations  of  milk,  with  special  regard  to  pus  cells  and 
streptococci,  from  a  herd  of  about  70  cows  which  is  l>eing  maintained  for  the 
commercial  production  of  a  high-grade  milk,  and  the  relation  of  the  findings 
to  the  physical  condition  of  the  cows.  Their  deductions  from  the  investigations 
follow: 

"A  correlation  of  the  finding  of  streptococci  or  of  many  leucocytes  in  milk 
by  the  laboratory,  with  the  physical  condition  of  the  cows  in  a  herd  main- 
tained for  the  production  of  a  very  clean  milk,  would  seem  to  show  that  in 
many  cases  there  is  a  connection  between  such  findings  and  the  condition  of 
the  cow,  both  in  relation  to  specific  udder  and  to  syjjteniic  affections.  Such 
pai-allelism  seems  to  obtain  for  the  end  of  the  laclation  i)eriod.  for  tlie  beginning 
of  an  udder  inflammation,  for  an  attack  of  cowpox,  and,  possibly,  for  chemo- 
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tactic  conditions  due  to  high  l'eedi)ig  of  animals  constitutionally  unable  to 
transform  the  hicreased  feed  into  increased  milk. 

"  The  frequent  laboratory  examination  of  the  milk  of  individual  cows  has 
materially  assisted  the  herdsman  in  preserving  the  good  liealth  of  the  animals 
and  has  stimulated  more  frequent  and  careful  clinical  observations. 

"  It  is  believed,  too,  that  such  examinations  are  a  very  material  factor  in 
maintaining  a  bacterial  count  which,  for  the  past  13  months,  averages  3,267 
organisms  per  cubic  centimeter  when  the  milk  is  from  20  to  40  Iiours  old." 

Pure  ferments  in  the  manufacture  of  butter,  H.  Weigmann  (Indus.  Lait. 
[Paris],  J.J  (lOOS),  No.  2,  pp.  J8,  I!)). — After  reviewing  the  present  state  of 
knowledge  regarding  the  influence  of  bacteria  in  the  manufacture  of  butter, 
the  author  concludes  "(1)  Tliat  jiure  cultures  for  butter  making  should  con- 
tain lactic  ferments  of  the  group  Streptococcus  laciicus  of  ai'omatic  type;  (2) 
the- aroma  jiroduced  by  these  pure  cultures  is  not  yet  equal  to  that  of  extra 
fine  butter;  and  (3)  the  specific  aroma  of  the  latter  is  produced  by  the  simul- 
taneous action  of  several  bacteria  accompanying  the  lactic  ferments.  The 
exact  nature  of  these  bacteria  is  not  yet  definitely  known." 

Danish  dairy  statistics,  1906,  J.  N.  Dall  {EIcjeri-Drifts-Statistik.  Odntse, 
1907,  pp.  106). — This  is  the  tenth  annual  report  of  the  Bureau  of  Dairy  Statis- 
tics, published  with  government  aid.  The  accounts  of  570  different  creameries 
are  given  in  detail,  and  the  average  results  presented  in  tables  and  graphically. 
The  average  annual  milk  yield  per  cow  reported  was  4,714  Danish  pounds 
(about  5,185  lbs.  avoirdupois)  ;  25.G  lbs.  milk  were  required  per  pound  of  butter; 
the  average  price  of  butter  was  99.9  ore  (27  cts.)  ;  the  running  expenses  per 
1,000  lbs.  milk  were  264  ore  (71  cts.)  ;  and  the  net  proceeds  per  1,000  lbs.  milk 
were  3,647  ore  ($9.S6). 

Danish  butter  exports,  1906-7,  B.  Boggild  (Tidsskr.  Landokonom.,  1907, 
No.  13,  pp.  673-685). — This  is  the  usual  annual  account  published  by  the  authoi", 
giving  statistics  and  discussions  of  tlie  general  conditions  of  the  industry  dur- 
ing the  year. 

Report  of  Finnish  butter  exhibitions,  1905,  A.  Andelin  and  G.  A.  Bre- 
DENBERG  {Landthv.  Styr.  Meddcl.  o-'i,  1907,  pp.  28). — In  addition  to  the  usual 
account  of  the  i-esults  of  the  butter  exhibitions  held  during  the  year,  which  in- 
cluded 1,059  different  tubs  of  butter  from  221  creameries,  discussions  are  in- 
cluded on  the  following  subjects:  On  combined  churn  and  butter  workers, 
some  butter  diseases  and  their  true  causes,  the  refractive  index  of  butter  fat 
and  its  content  of  volatile  acids,  and  on  the  transportation  of  export  butter. 

On  the  operations  of  the  Danish  pasteurization  law,  1906-7  (,MuU:critid. 
20  (1907),  No.  7/7,  pp.  957-9S7).— During  the  year  1,140  cooperative  and  138 
proprietary  creameries  and  62  private  estate  dairies  were  under  legal  control. 
The  police  authorities  collected  7,176  samples  of  skim  milk  and  7,178  samples 
of  buttermilk  and  cream  for  examination.  As  shown  by  the  Storch  test,  3.2 
per  cent  of  the  former  and  2.5  per  cent  of  the  latter  samples  were  pasteurized 
at  too  low  temperature.  The  number  of  fines  imposed  was  392,  amounting  to 
an  aggregate  of  5,002  kroner  ($1,350). 

Pasteurized  mills;  for  cheese  making'  by  the  Johan-Olsen  yeast  method, 
H.  P.  Lunde  and  E.  Holm  (Ber.  K.  Vet.  og  Landbohojskoles  Lab.  Landokonom. 
Forsog  [Coj)cnhagen],  61  (1907),  pp.  7/7+37).— At  three  factories  214  trials 
were  made,  one-half  with  pasteurized  millc  and  the  other  with  nonpasteurized 
milk  of  the  same  origin,  separator  skim  milk,  alone  and  mixed  with  either  25 
to  30  per  cent  or  50  to  60  per  cent  whole  milk,  being  used.  The  cultures  of  yeast 
were  prepared  in  the  same  manner  as  ordinary  pure  cultures  from  centrifugal 
skim  milk  heated  to  80  to  85°  for  2  liours,  then  cooled  to  33°  witb  2  per  cent 
of  the  yeast  added  during  stirring  and  kept  for  18  hours  at  33°  before  being 
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used.  Twice  the  normal  quantity  of  rennet  was  required  to  coagulate  the 
pasteurized  milk  in  normal  time.  The  same  method  of  manufacture  was 
otherwise  followed,  except  that  the  i)asteurized  milk  was  heated  3  to  5°  higher 
than  normal  after  addition  of  the  rennet,  in  order  to  expel  the  whey. 

The  results  showed  that  a  good  quality  of  cheese  can  be  made  by  this  method 
from  milk  pasteurized  at  85°,  though  not  quite  equal  to  that  of  cheese  made 
from  raw  milk.  I'lie  yields  obtained  from  the  former  were  somewhat  higher. 
It  was  also  found  possible  to  make  cheese  from  pasteurized  milk  with  butter- 
milk or  sour  milk,  but  in  this  case  also  the  quality  was  somewhat  poorer  than 
that  made?  from  non pasteurized  milk. 

Determinations  of  the  aiuount  of  fat  in  green  and  in  cured  cheese  J)y  the 
liondzynski  IK'l-metliod  indicated  that  the  absolute  quantity  of  fat  in  cheese 
does  not  increase  during  the  process  of  curing. 

Brynsa,  a  Russian  cheese  from  sheep's  milk,  P.  G.  Melikoff  and  Rosen- 
i;latt  (.Jour.  A(]r.  Prat.,  ii.  so:,  IJ,  (1001),  Xo.  .5.;?,  />i>.  SU/,  815). — Tlie  method 
of  making  the  cheese  is  briefly  described  and  the  results  of  the  analyses  of 
three  samples  from  different  districts  are  reported.  The  average  in  round 
numbers  was  water  48,  protein  IG,  fat  27,  and  mineral  matters  7  per  cent,  the 
latter  including  about  5.5  per  cent  salt.  The  quantity  of  lactic  acid  averaged 
1.4  per  cent. 

Bacteriolog'ical  analyses  of  some  dried  milk  preparations,  F.  Prachfeld 
(Ztschr.  Flcisch  u.  MUchlnjff.,  78  (IDOS),  No.  J,,  pp.  121-125) .—Tefits  were  made 
with  samples  of  six  kinds  of  dried  milk  preparations.  The  germ  content  ranged 
from  4,000  to  09,000  organisms  per  gram  of  dry  substance.  The  author  identi- 
fied 25  different  species  of  micro-oi"ganisms,  including  bacilli,  bacteria,  strepto- 
cocci, micrococci,  actinomyces,  a  yeast,  and  a  mold.  The  nature  ol  the  organ- 
isms indicated  that  they  had  gained  access  to  the  material  from  the  air  sub- 
sequent to  the  drying  process. 

Artificial  ag'ing-  of  wine  and  spirits  by  ozone,  A.  Plotti  (Prog.  Agr.  et  Vit. 
[Ed.  VEst],  28  {1901),  No.  J/O,  pp.  6'i7-680). — Several  advantages  are  claimed 
for  the  practice  of  aging  alcoholic  beverages  by  the  use  of  ozone. 

[The  destruction  of  bacteria  by  high  pressure],  E.  W.  Duckwall  {Canncr 
and  Dried  Fruit  Packer,  25  {l'J08),  No.  25,  pp.  21-25,  figs.  Jf). — According  to 
the  author,  very  encouraging  results  have  been  obtained  in  investigations  on 
the  effect  of  very  high  pressures  in  destroying  bacteria  during  the  process  of 
canning  fruits  and  vegetables.  The  bacteriological  work  is  being  done  at  the 
National  Canners'  Laboratory,  which  is  cooperating  with  one  of  the  experiment 
stations  in  the  investigations. 

VETERINARY  MEDICINE. 

Report  on  the  veterinary  service  of  Saxony,  1906  (Bcr.  Veterindriv.  Kiinigr. 
Sachsen,  51  (1907),  pp.  VI+228). — In  the  present  report  an  account  is  given  of 
the  veterinary  service  in  connection  with  a  study  of  animal  diseases,  meat  in- 
spection, and  related  subjects.  The  account  of  veterinary  education  previously 
combined  with  this  report  will  be  published  separately.  As  in  previous  reports 
detailed  statistical  notes  are  given  on  the  prevalence  and  peculiar  features  of 
the  more  important  animal  diseases  observed  in  Saxony,  the  breeding  of 
animals,  meat  inspection,  and  animal  insurance. 

Report  of  the  veterinary  surg'eon  to  the  corporation  of  the  city  of  Glasg'ow, 
A.  M.  Trottkk  (Rpt.  Yet.  ^urg.  Glasgow,  1906,  pp.  ;?.'*).— Attention  is  called 
to  the  unsatisfactory  inspection  of  pork  imported  into  (Jlasgow  from  other  parts 
of  Scotland  and  from  Ireland,  and  recommendations  are  made  as  to  methods  by 
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which  this  inspection  may  be  made  more  effective.  Statistical  data  are  also 
given  on  the  occurrence  of  tuberculosis,  anthrax,  glanders,  inspection  of  milch 
cows,  and  milk  supervision. 

Particular  attention  is  called  to  the  almost  unqualified  success  which  has  fol- 
lowed the  system  of  cooperative  pork-slaughtering  and  bacon-curing  establish- 
ments in  Denmark.  These  systems  are  strictly  cooperative  but  the  funds  for 
establishing  the  plants  were  originally  furnished  by  Danish  banks.  The  co- 
operative system  is  believed  to  be  applicable  to  the  conditions  which  prevail 
in  Great  Britain. 

Report  of  the  cattle  commissioners,  I.  A.  Watson,  N.  J.  Bachelder,  and 
H.  O.  Hadley  {Ri)t.  Bd.  Agr.  [N.  i?.],  29  (1905-6),  pp.  2J8-2S^).— During  the 
period  under  report  an  increased  effort  has  been  made  to  disinfect  premises 
where  diseased  animals  have  been  destroyed.  It  is  believed  that  the  good 
effects  of  disinfection  and  other  sanitary  measures  are  of  more  importance  in 
the  ultimate  eradication  of  infectious  diseases  than  has  usually  been  supposed. 

The  causes  of  trypanolytic  crises  and  recurrence  of  trypanosom.e  diseases, 
A.  Massaglia  (Conipt.  Rend.  Acad.  Sci.  [Paris],  l-',5  (1907),  AVa  17,  pp.  687- 
6S9). — The  experiments  rei)orted  in  this  paper  were  carried  out  on  guinea  pigs 
infected  with  surra.  The  crises  in  the  destruction  of  trypanosomes  are  believed 
to  be  due  to  the  formation  of  antibodies  in  the  blood  of  infected  animals.  A 
number  of  the  blood  parasites,  however,  acquire  a  tolerance  to  the  antibodies 
and  therefore  persist.  These  surviving  parasites  may  bring  about  a  recur- 
rence of  the  disease. 

The  vitality  of  trypanosomes  in  dead  bodies,  W.  L.  Jakimoff  and  Xina 
KoLL  (Arch.  8ci.  Biol.  [St.  Pctrrsh.],  12  (1907),  No.  4-5,  pp.  351-358).— The 
experiments  reported  in  this  paper  related  to  a  study  of  the  organisms  of 
nagana,  mal  de  caderas,  surra,  and  dourine.  The  vitality  of  these  trypano- 
somes was  studied  in  dead  bodies  of  white  mice  kept  at  low  and  relatively  high 
temperatures.  It  was  found  that  the  organism  of  surra  retained  its  vitality 
longer  than  the  other  trypanosomes  both  at  the  low  and  high  temperatures,  re- 
maining virulent  in  the  bodies  of  white  mice  kept  at  a  tempei'ature  of  30.5°  C. 
for  a  period  of  15  hours. 

The  causes  of  phagocytosis,  F.  Neufeld  (Arb.  K,  Gsndhf saint.,  27  (1907), 
No.  2,  pp.  ■'fl.'/-.'i2'i). — In  cases  of  bacterial  infection  where  phagocytosis  occurs 
this  condition  may  be  explained  by  assuming  either  that  the  phagocytosis  is  of 
normal  occurrence  or  that  it  takes  place  only  in  the  presence  and  under  the 
stimulus  of  certain  substances  which  affect  the  phagocytes.  In  the  author's 
study  of  phagocytosis  as  observed  in  various  diseases  considerable  evidence  was 
obtained  to  support  the  belief  in  opsonins  or  other  substances  which  stimulate 
the  phagocytes  and  reduce  the  resisting  power  of  pathogenic  bacteria. 

The  influence  of  tuberculin  on  phagocytosis  of  the  tubercle  bacillus,  A. 
Calmette,  M.  Breton,  and  G.  Petit  (Coiiipf.  Rend.  8oc.  Biol.  [Paris],  US  (1907), 
No.  29,  pp.  32.'i—326). — In  experiments  with  guinea  pigs  it  was  found  that  the 
use  of  tuberculin  in  small  single  doses  or  in  small  doses  repeated  at  regular 
intervals  and  administered  in  the  peritoneum  or  under  the  skin  strikingly  in- 
creases the  phagocytic  power  of  the  leucocytes  toward  the  tubercle  bacillus. 
On  the  other  hand  the  single  or  repeated  injection  of  large  doses  of  tuberculin 
reduces  this  power. 

Ophthalmic  and  cutaneous  reaction  in  experimental  tuberculosis  of  rabbits, 
P.  XoBECOTJUT  and  C.  Mantoux  (Compt.  Rend.  Hoc.  Biol.  [Paris],  63  (1007), 
No.  30,  pp.  382—3Sli). — In  testing  these  methods  on  rabbits  it  was  found  that 
the  cuti-reaction  was  constantly  negative  and  that  the  ophthalmo-reaction  oc- 
curred only  irregularly.  It  did  not  appear  until  after  19  hours  and  was  only 
slight  and  of  short  duration. 
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The  action  of  tubercle  bacilli  upon  the  uninjured  skin,  C.  Fbaenkel  (Tlyfj. 
RKiidschdK,  n  (1907),  Ao.  15,  pp.  903-906).— X  small  area  of  the  skin  of  22 
guinea  pigs  was  carefully  shaved  and  tbe  annuals  were  kept  under  observation 
for  24  Iiours  afterward  to  determine  beyond  question  that  no  injury  had  been 
done  to  the  skin.  Tubercle  bacilli  which  had  been  grown  on  glycerin  blood 
serum  were  then  rubbed  on  these  shaved  areas  and  the  animals  kept  for  further 
observation.  In  all  except  one  case  a  fatal  general  infection  of  tuberculosis 
took  place  witliin  from  2J  to  30  months,  although  in  no  case  was  there  any 
observable  change  in  the  skin.  It  appears,  therefore,  that  the  tubercle  hacilhis 
at  least  in  the  case  of  the  guinea  pig  is  capable  of  penetrating  the  uninjured 
skin. 

The  present  status  of  knowledge  of  tuberculosis,  Lydia  IIabinowitsch 
(Tuberculosis,  6  (1907),  No.  8,  pp.  378-385).— In  the  opinion  of  the  author  tliere 
is  little  difference  in  the  infectiousness  for  man  of  tubercle  bacilli  of  different 
origin.  The  question  whether  infection  takes  place  from  bovine  or  human 
sources  depends  largely  on  tlie  opportunity  which  is  offered  for  infection  from 
these  sources,  and  this  in  turn  depends  upon  the  mode  of  life  of  the  individual 
and  a  number  of  other  chance  factors. 

Tuberculosis  in  Latin  America,  P.  Berges  (Bol.  Min.  Agr.  [Buenos  Ayres], 
7  (1907),  No.  /f-5,  pp.  227-25(1). — Elaborate  statistics  are  presented  regarding 
the  prevalence  of  tuberculosis  among  the  various  domestic  animals,  particularly 
cattle,  hogs,  dogs,  and  birds,  as  compared  with  human  tuberculosis  in  Uru- 
guay, Argentina,  Chile,  and  other  countries  of  South  America  as  well  as  Cen- 
tral America  and  Cuba.  The  author  concludes  that  there  is  an  evident  causal 
connection  between  the  forms  of  tuberculosis  observed  in  different  animals  and 
man. 

The  occurrence  of  latent  tubercle  bacilli  in  the  lymphatic  glands  of  cattle 
and  hogs,  E.  Joest,  C.  jS'oak,  and  C.  Liebbecht  (Ztsehi:  Infektionskrank.  u. 
llyg.  Haustiere,  3  (1907),  No.  3-4,  pp.  257-293). — In  recent  years  considernble 
interest  has  attached  to  the  question  w^hether  virulent  tubei'cle  bacilli  may 
be  found  in  apparently  unaltered  lymphatic  glands  of  food  animals,  and  the 
question  was  studied  in  connection  with  immunizing  experiments. 

The  authors  soon  came  to  the  conclusion  that  from  a  histological  standpoint 
there  is  no  latent  tuberculosis.  During  the  exi)erli)ients  1-11  lymphatic  glands 
from  cattle,  hogs,  and  goats  affected  with  generalized  tuberculosis  were  used 
for  inoculation  experiments,  and  in  these  experiments  it  appeared  that  the 
tubercle  hacilli  which  are  present  in  the  lymphatic  glands  are  found  only  in 
tuberculous  foci  and  not  in  nontuberculous  tissue  and  that,  therefore,  the 
lymphatic  glands  did  not  contain  latent  tubercle  bacilli.  The  extent  to  which 
apparently  unaffected  lymphatic  glands  may  be  infected  with  tubercle  bacilli 
varies  considerably  in  individual  cases,  but  has  occurred  frequently  enough, 
however,  to  suggest  the  desirability  of  gi-eater  precautions  in  inspecting  the 
meat  from  such  animals. 

Pathological  alterations  of  the  suprarenal  capsules  in  rabies,  A.  E.  Seli- 
NOFE  (A)-eh.  Hei.  Biol.  \St.  I'etersb.],  13  (1907),  No.  1,  pp.  88-93,  pi.  i).— After 
death  from  rabies  the  suprarenal  capsules  in  rabbits  and  dogs  show  few  or  no 
general  alterations  which  are  api)arent  to  the  naked  eye.  Upon  examining  sec- 
tions under  the  microscope,  however,  either  progressive  or  retrogressive  changes 
are  noted  in  the  case  of  rabbits.  Quite  frequently  the  number  of  cells  is  greatly 
increased  and  an  unusual  rate  of  cell  division  is  noted.  In  the  suprarenal  cap- 
sules of  dogs,  more  frequently  than  in  rabbits,  small  nodules  are  observed 
which  are  composed  of  minute  white  globules. 

Observations  on  rabies  in  cattle,  J.  Nessl  (Tierdrztl.  Zeuthl.,  30  (1907),  No. 
22,  pp.  359-36.'i). — Four  cases  of  rabies  were  observed  in  a  herd  of  cattle  in 
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wMcli  the  pathological  lesions  were  somewhat  different  from  those  which 
have  usually  been  described.  The  mucous  membi'anes  were  somewhat  bluish 
and  a  yellowish  bloody  infiltrate  collected  in  the  thoracic  cavity.  The  blood  in 
the  large  vessels  was  unusually  black.  The  pharyngeal  lymphatic  glands  also 
exhibited  a  blackish  red  color. 

Chronic  milk  fever,  T.  Xissen  (Norsk  Vet.  Tidsski:,  19  {1901),  No.  10-11,  pp. 
2JiJt-2^9). — A  short  account  of  the  symptoms  of  milk  fever  with  notes  on  the 
occurrence  of  this  disease  without  immediate  connection  with  parturition.  A 
detailed  clinical  statement  is  given  of  a  case  of  chronic  milk  fever  which  per- 
sisted for  4  months  and  was  at  first  treated  as  a  case  of  malnutrition.  Finally 
pronounced  symptoms  of  milk  fever  appeared.  The  usual  air  treatment  for 
this  disease  was  then  given  with  the  result  that  complete  recovery  occurred 
promptly  and  the  chronic  symptoms  which  had  persisted  for  4  months  also 
disappeared. 

Foot-and-mouth  disease,  L.  Gkanato  {Rev.  Agr.  [Sao  Paulo],  13  {1901), 
No.  l.'/o,  pp.  319-491). — The  symptoms,  etiology,  distribution,  and  therapy  of 
this  disease  are  briefly  discussed.  In  disinfecting  after  its  occurrence  sulphate 
of  coiiper  or  creolin  is  recommended. 

The  connection  between  the  weather,  the  mineral  content  of  feeding  stuffs, 
and  osteomalacia  of  cattle,  M.  Lewite  {Mitt.  Landiv.  Inst.  Leipzig,  1901,  No.  S, 
pp.  69-112). — During  the  year  1004  the  weather  was  unusually  dry  and  simul- 
taneously a  large  number  of  cases  of  osteomalacia  in  farm  animals  were 
observed. 

The  conditions  surrounding  this  outbreak  of  osteomalacia  were  carefully 
studied  by  the  author,  particular  attention  being  given  to  chemical  analysis 
of  all  the  ordinary  feeding  stuffs  used  in  localities  where  the  disease  occuri'ed. 
Forage  plants  produced  during  the  dry  season  of  1004  as  compared  with  those 
which  occurred  during  the  wet  season  of  1002  contained  less  phosphoric  acid 
and  more  lime.  It  is  improbable,  therefore,  that  the  osteomalacia  which 
occurred  in  the  winter  of  1004-5  was  due  to  the  lack  of  lime  in  the  feeding 
stuffs  harvested  during  the  previous  growing  season.  In  the  opinion  of  the 
author  the  rations  as  a  whole,  containing  as  they  did  material  left  over  from 
a  previous  j-ear  and  imported  from  outside  sources,  were  defective  in  lime  and 
led  to  a  softening  of  the  bone  tissue. 

Bacteriological  study  of  chronic  pneumoniae  of  cattle,  E.  Bergeb  {Ztschr. 
Infcktionskraiik.  u.  Hijg.  Uaustierc,  3  {1901),  No.  S-.'i,  pp.  356-381) .—The 
pathogenic  organisms  found  by  the  author  in  cases  of  lobular  pneumonia  of 
cattle  were  identical  in  most  of  their  characters  with  the  micro-organisms  ob- 
served in  human  pneumonia.  Bacillus  pyogenes  is  frequently  found  in  associa- 
tion with  the  pathogenic  organism  of  pneumonia.  It  is  capable  of  causing 
suppurative  and  metastatic  broncho-pneumonia  in  cattle  similar  to  that  which 
has  been  observed  in  hogs  and  which  at  times  has  been  mistaken  for  tubercu- 
losis. 

The  danger  from  feeding  hay  that  contains  ergot,  J.  H.  McNeil  and  L.  H. 
Pammel  {lotva  Sta.  Press  Bill.,  Jan.,  pp.  8,  figs.  21). — Cattle  are  most  com- 
monly affected  with  ergotism  but  the  trouble  may  occur  with  other  domestic 
animals  including  poultry.  During  the  past  year  an  unusual  amount  of  ergot- 
ism was  observed  in  Iowa,  particularly  where  large  amounts  of  hay  were  used 
containing  wild  grass.  Such  hay  is  not  always  dangerous  even  when  infested 
with  ergot,  but  should  always  be  fed  with  caution.  The  nature  of  ergot  is 
briefly  described  and  notes  are  given  on  the  symptoms  of  ergotism.  In  the 
nervous  form  of  ergotism  there  is  a  contraction  of  the  blood  vessels  which  re- 
sults in  dullness  and  depression.  In  the  gangrenous  form  of  the  disease  the 
contraction  of  the  blood  vessels  may  be  so  pronounced  as  to  cause  death  and 
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sloiigliiiiy  of  tissiu'  ;il)out  tlio  aiiklcs  of  afloctod  animals.     Ergotism  may  soiiio- 
times  be  mistaken  for  foul  foot  or  mycolie  stomatitis. 

In  cases  wliere  the  tissue  sloughs  off  the  affected  part  may  he  treated  with 
antiseptics.  Internal  treatment  sliould  consist  in  the  use  of  tannic  acid,  Epsom 
salts,  and  iodid  of  potash. 

The  poisonous  nature  of  Baccharis  cordifolia  for  sheep,  A.  Andrieu  (Rev, 
Facult.  Agron.  y  Vvt.  La  Plata,  2.  so:,  3  (IfWl),  Xo.  Jf-6,  pp.  J IS-J 31). —The 
poisonous  principle  of  this  plant  appears  to  be  baccharina  and  exercises  a  toxic 
effe<'t  when  administered  by  way  of  the  mouth  or  hypodermically.  Brief  notes 
are  given  on  the  symptoms  of  poisoning. 

Braxy,  G.  Hildrand  {ZtscJtr.  IiifcktionsK-rank.  u.  Hyg.  Hausticrc,  3  (lOOl), 
A'o.  3~.'i,  pp.  323-3.'iS). — Clinical  notes  are  given  on  a  number  of  cases  of  this 
disease.  The  experiments  and  observations  of  the  author  indicate  that  its 
course  may  vary  from  2  or  3  hours  to  2  days.  Infection  is  usually  carried  with 
the  food.  The  mortality  varies  from  5  to  25  per  cent.  No  satisfactory  pro- 
tective inoculation  has  thus  far  been  devised. 

Lip  and  leg'  ulceration  of  sheep,  M.  E.  Knowles  (Breeder's  Gaz.,  52  (1907), 
Xo.  19,  pp.  930-938,  figs.  .'/). — This  disease  is  most  prevalent  in  Montana  during 
midwinter  and  sheep  of  all  ages  are  susceptible.  In  cases  in  which  the  legs  are 
affected  lameness  appears  very  promptly.  The  disease  is  due  to  Bacillus  ncero- 
j)hori(s.  Apparently  transmission  of  the  disease  does  not  take  place  except 
in  slight  scratches  or  abrasions  of  the  slciu. 

A  new  louse  from  the  sheep,  W.  Evans  (Ann.  Scot.  Nat.  Hist.,  1907,  No.  6'.J, 
pp.  225,  226,  fig.  1). — A  new  species  of  louse  referred  to  as  Hwmatopinus  ovillus 
is  reported  as  occurring  on  the  face  of  sheep  in  Scotland.  The  parasite  is 
briefly  described. 

Tuberculosis  in  swine,  J.  H.  M'Xeill  (loiva  Yearhook  Agr.  1906,  pt.  6,  pp. 
227-235). — Attention  is  called  to  the  increasing  importance  of  tuberculosis  in 
pigs  as  shown  by  the  mortality  on  farms,  and  particularly  by  meat  inspection  at 
abattoirs.     An  account  is  also  given  of  hog  cholera. 

Further  experiments  concerning'  the  production  of  immunity  from  hog 
cholera,  M.  Dorset,  C.  N.  McBryde,  and  W.  B.  Xiles  (U.  S.  Dept.  Agr.,  Bur. 
Aniin.  Indus.  Bui.  102,  pp.  96). — Previous  investigations  by  the  authors  have 
shown  that  hog  cholera  in  the  United  States  is  caused  by  filterable  and  probably 
ultramicroscopic  virus  found  in  the  blood,  and  that  the  hog-cholera  bacillus 
probably  plays  the  role  of  a  secondary  organism.  This  bacillus  may  invade  the 
hog  after  infection  with  the  filterable  virus  and  may  have  some  influence  on  the 
final  outcome  of  the  disease.  It  is  possible,  therefore,  that  a  vaccine  which  will 
protect  the  hog  against  the  action  of  hog  cholera  will  assist  to  some  extent  in 
the  control  of  the  disease.  It  is  urged,  however,  that  all  efforts  looking  toward 
the  prevention  of  hog  cholera  should  be  directed  primarily  towards  securing 
protection  against  the  filterable  virus. 

The  greater  part  of  the  bulletin  is  occupied  with  detailed  accounts  of  experi- 
ments carried  out  during  the  years  1903  to  1906.  In  these  experiments  tests 
were  made  of  serum  obtained  from  the  hyperimmunized  hogs,  from  nonhyperim- 
munlzed  immunes,  and  from  other  sources. 

During  experiments  conducted  in  1905  and  1900,  13  immune  hogs  were 
used  for  the  production  of  serum,  and  all  of  these,  with  one  exception,  after 
hyperimmunization,  furnished  a  serum  which  in  doses  of  15  cc.  would  give  pro- 
tection against  hog  cholera.  Simultaneous  injection  of  serum  and  disease-pro- 
ducing blood  was  given  to  1G8  hogs,  the  dose  of  serum  varying  from  2.5  to  20  cc. 
Of  these  hogs  21  per  cent  showed  symptoms  of  sickness  after  injection  and  9 
per  cent  died.  As  contrasted  with  these  hogs,  54  other  hogs  all  became  sick  and 
92.5  per  cent  died  of  hog  cholera  after  receiving  the  same  dose  of  disease-pro- 
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ducing  blood  without  the  serum.  The  authors  came  to  the  conclusion  that  hogs 
immune  to  hog  cholera  may  be  injected  with  virulent  blood  so  as  to  develop  a 
serum  which  will  protect  susceptible  hogs.  Hyperimmunization  may  be  accom- 
plished as  well  by  the  use  of  one  large  dose  of  virulent  blood  as  by  repeated  in- 
jections of  small  doses.  The  serum  from  naturally  immune  hogs  is  as  effective 
as  that  from  artificially  immunized  animals.  This  serum  in  doses  of  20  cc.  pro- 
tects susceptible  hogs,  weighing  from  25  to  50  lbs.,  against  a  fatal  dose  of  viru- 
lent blood.  Immunity  thus  produced  persists  for  3j  months  or  perhaps  longer. 
Hogs  vaccinated  by  the  serum-simultaneous  method  do  not  transmit  the  disease 
to  other  hogs  unless  they  themselves  show  symptoms  of  illness.  It  is  possible 
that  the  serum  may  be  used  as  a  curative  agent  in  the  early  stage  of  the  disease. 

The  determ^ination  of  the  organism,  of  hog  cholera  by  means  of  a  study  of 
complement,  A.  Dedjulin  {Ztschr.  Infcktionskrank.  u.  Hi/g.  Haustiere,  3 
(1901),  No.  3-J,,  pp.  313-32-',). — The  work  of  this  Department  and  other  investi- 
gators on  hog  cholera  is  briefly  reviewed.  An  extract  was  obtained  from  the 
bone  marrow  of  hogs  affected  with  hog  cholera,  which  was  shown  to  contain  a 
specific  receiptor  which  was  not  identical  with  that  obtained  from  an  extract  of 
Bacillus  sitipcstifcr.  The  conclusion  is,  therefore,  I'eached  that  the  pathological 
symptoms  of  hog  cholera  are  not  produced  by  the  endotoxins  of  B.  suipestifer 
but  by  some  other  organism  specifically  distinct  from  this  bacillus. 

The  etiology  of  German  hog  cholera,  K.  Glasser  {Deut.  Tierdrztl. 
Wchnschr.,  15  (1907),  Xos.  J/',,  pp.  617-623;  45,  pp.  629-636).— In  the  experiments 
reported  by  the  author  it  was  impossible  to  produce  hog  cholera  by  the  use  of 
germ-free  filtrates  obtained  from  mixed  infection  of  hog  cholera  and  swine 
plague,  chronic  cases  of  hog  cholera,  or  acute  cases  of  the  same  disease.  In- 
jections of  filtrates  gave  similar  negative  results  in  the  case  of  rabbits.  On  the 
other  hand,  when  hog-cholera  bacilli  were  fed  to  rabbits  or  hogs,  typical  cases 
of  the  disease  were  produced.  The  conclusion  is  reached  that  in  Germany  the 
only  cause  of  hog  cholera  is  Bacillus  suipestifer. 

The  etiology  and  control  of  German  hog  cholera,  Uhlenhuth  (Berlin. 
Tierdrztl.  Wchnschr.,  1907,  A'o.  44,  pp.  783-790). — The  author  has  demonstrated 
that  filtered  virus  obtained  from  cases  of  hog  cholera  produces  acute  cases  of  the 
disease  of  unusual  infectiousness.  It  is  believed,  therefore,  that  this  virus  con- 
tains a  living  agent  which  must  be  considered  as  the  cause  of  the  disease.  A 
series  of  experiments  was  carried  on  for  the  purpose  of  obtaining  a  serum 
which  would  have  vaccinating  power.  In  this  work  horses,  asses,  and  hogs 
were  used,  but  the  best  results  were  obtained  by  the  use  of  an  immune  serum 
obtained  from  hogs.  Pigs  treated  with  this  immune  serum  remained  in  health 
though  exposed  continuously  for  10  weeks  to  hogs  suffering  from  hog  cholera. 
Control  pigs  treated  with  normal  serum  and  exposed  in  the  same  manner  all 
contracted  fatal  cases  of  hog  cholera  within  2  or  3  weeks. 

These  experiments  in  immunity  were  carried  out  on  the  basis  of  the  belief 
that  hog  cholera  is  caused  by  a  filterable  virus.  In  the  author's  opinion  the 
results  indicate  that  Bacillus  suipestifer  is  not  the  cause  of  the  disease. 

The  bacilli  of  swine  erysipelas  in  decomposing  organs,  L.  Opalka  (Ztschr. 
Infcktionskrank.  u.  Hyg.  Huusiicrc,  3  (1907),  Ao.  3-4,  pp.  349-353). — An  exami- 
nation was  made  of  the  kidneys,  spleen,  and  skin  of  mice  which  had  previously 
been  inoculated  with  this  disease.  It  was  found  that  these  organs  may  coritain 
the  bacilli  of  swine  erj'sipelas  in  stainable  condition.  The  virulence  of  the 
organisms  gradually  diminishes  and  the  bacilli  may  be  identified  by  culture  on 
agar  and  by  inoculation  experiments. 

Do  the  bacilli  of  swine  erysipelas  pass  through  the  normal  udder  of  inocu- 
lated cows?  ().  SCHREII3ER  luid  K.  Xei'mann  [Ztsclir.  Fleisvli  u.  Milchhyg.,  18 
(1907),  No.  2,  pp.  57,  58). — Cows  are  used  to  a  considerable  extent  in  the  prepa- 
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ration  of  a  serum  for  the  treatment  of  swine  erysipelas,  and  the  niillv  of  tliese 
cows  is  sold  for  public  use.  The  question,  therefore,  arises  whether  such  milk 
might  be  infected  with  the  bacillus  of  swine  erysii)elas.  It  \vas  found  that  in 
case  of  disease  of  the  udder  such  as  tuberculosis  or  niammitis  the  bacilli  of 
swine  erysipelas  may  pass  into  the  milk.  No  such  occurrence  was  observed, 
however,  in  tlie  case  of  normal  udders. 

Milk  fever  in  hogs,  J.  Wohlmuth  {Ticrurztl.  Zcntbl.,  30  (1907),  No.  21,  pp. 
339,  3-'fO). — This  disease  occasionally  occurs  iu  sows  soon  after  parturition,  the 
symptoms  resembling  those  observed  iu  cows.  In  the  author's  experience  a 
rapid  improvement  may  be  brought  about  by  the  administration  of  calomel  and 
by  tlie  manipulation  of  tlie  udder. 

Epizootic  lymphang'itis,  A.  Pricolo  (Rev.  G6n.  Med.  Vet.,  10  (1907),  Ao.  117, 
pp.  Ji57-.'i6S). — This  disease,  widely  distributed  in  Asia  and  Africa,  is  due  to 
Cryittococctts  fdiciniiiiosit.s  and  affects  horses  and  mules.  Its  etiology  and 
pathology  are  discussed  at  some  length. 

Imm^unization  against  glanders,  E.  Levy,  F.  Blumenthal,  and  A.  Mahxek 
(Ztschi:  InfcktionskiaiiK:  u.  Hyg.  Hausticrc,  3  (1907),  No.  3--'i,  pp.  29.',-312, 
pis.  2). — The  effect  of  glycerin  in  an  80  per  cent  solution  and  also  of  urea  upon 
glanders  bacilli  was  studied.  It  was  found  that  glanders  bacilli  soon  beconu^ 
attenuated  or  totally  nonvirulent  when  preserved  in  an  SO  i)er  cent  solution 
of  glycerin.  In  attenuating  glanders  bacilli  urea  possesses  at  least  one  ad- 
vantage over  glycerin  in  that  the  material  may  be  dried  in  vacuum  when  the 
bacilli  have  reached  the  desired  degree  of  attenuation. 

In  a  series  of  experiments  carried  on  by  the  authors  it  was  found  possible 
to  immunize  in  a  considerable  percentage  of  cases  both  guinea  pigs  and  horses 
by  the  use  of  either  dead  or  greatly  attenuated  tubercle  bacilli.  In  these 
exi)eriments  it  was  found  that  the  horse  was  relatively  more  susceptible  to 
glanders  than  the  guinea  pig,  acquiring  a  fatal  infection  fi'om  the  same 
amount  of  culture  as  is  required  for  the  guinea  pig.  In  using  attenuated 
bacilli  the  best  results  were  obtained  from  small  doses.  The  horses  which 
showed  complete  immunity  to  fatal  doses  of  virulent  glanders  bacilli  had  been 
previously  treated  with  dead  bacilli. 

A  study  of  the  local  reaction  to  mallein,  A.  A.  Vladimirov  and  A.  S.  Zhirnov 
(Arch.  Yet.  Naitk  [St.  Pctcrsb.],  37  (1907),  No.  6,  pp.  -'/75-//90).— A  careful  study 
was  made  of  the  exudate  obtained  in  the  local  swelling  at  the  point  of  inocula- 
tion of  mallein  in  testing  for  glanders.  This  exudate  showed  no  antitoxic 
power.  Its  agglutinating  i)roperties  proved  to  be  of  very  low  order  and  very 
slight   precipitating  and   l)actericidal   properties   were   also  observed. 

The  action  of  mallein  on  the  conjunctiva  of  the  eye,  K.  Kiiokomansky 
(Arch.  Vet.  Nauk  [St.  Pctrr.sh.],  37  (1907),  No.  9,  p.  7SJ).— In  experiments  by 
the  author  satisfactory  reactions  were  obtained  from  mallein  applied  to  the  ej'O 
of  suspected  horses.  This  method  gives  a  means  of  confirming  the  results  ob- 
tained by  hypodermic  inoculation  of  mallein  and  the  author  believes  that  it  may 
be  used  independently  in  cases  where  hypodermic  injections  could  not  be  made. 

Action  of  the  extra'ct  of  sclerostomes  on  the  blood  of  the  horse,  M.  Wein- 
berg (Ann.  Inst.  Pasteur,  21  (1907),  No.  10,  pp.  79S-S07).—Tho.  extract  of 
Sclcrosiotniim  cquinnm  possesses  the  i)roperty  of  dissolving  the  red  l)lood  cor- 
puscles of  horses,  cattle,  sheep,  rabbits,  and  guinea  pigs,  and  it  is,  therefore, 
not  specific.  The  liematoxin  contained  in  tlie  extract  is  secreted  largely  by 
the  cephalic  portion  of  the  parasite  and  is  not  destroyed  by  subjection  to  a 
temp(u-ature  of  115°  C.  for  l.'j  minutes.  The  sclerostomes  also  secrete  a  sub- 
stance which  acts  as  a  precipitin  for  the  blood  serum  of  horses  and  of  rabbits. 

The  treatment  of  dourine  with  atoxyl,  Uiilenhuth  and  HObeneb  (Arb.  K. 
(Jsndhtsatnt.,  27   (1907),  No.  2,  pp.  230-300,  pis  .',,  figs.  6'). —Experiments  with 
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horses,  clogs,  rats,  and  mice  infected  with  donrine  indicate  clearly  that  atoxyl 
exercises  a  powerful  effect  in  the  destruction  of  the  trypanosomes.  By  the  ad- 
ministration of  atoxyl  tlie  animal  may  be  protected  against  the  disease  and  if 
used  during  its  early  stages  a  recovery  may  be  brought  about. 

Experiments  in  the  treatment  of  piroplasmosis  of  dogs  with,  atoxyl,  11. 
GoNDER  (Ar&.  K.  Gsndhtsamt.,  21  {1901),  No.  2,  pp.  301-300).— Dogfi  infected 
with  Babesia  canis  were  treated  with  atoxyl  in  small  repeated  doses,  but  it  was 
found  that  the  course  of  tlie  disease  was  in  no  way  affected  by  its  use,  except 
that  in  some  cases  the  symptoms  were  perhaps  more  Auolent  than  they  would 
have  been  if  the  drug  had  not  been  used.  Evidently  dogs  are  not  tolerant  to 
atoxyl  and  are  not  benefited  by  its  use  in  cases  of  trypanosome  infection. 

The  effect  of  atoxyl  on  spirillosis  in  chickens,  Uhlenhuth  and  Gross 
(Arb.  K.  Gsndhtsamt.,  27  {1901),  No.  2,  pp.  23/-2.55).— Spirillosis  of  fowls 
is  due  to  Spiroclueta  gallinarum  which  is  carried  by  Argas  miniatus.  The 
disease  appears  with  a  high  elevation  of  temperature  and  is  fatal  in  a  large 
percentage  of  cases.  In  the  authors'  experiments  atoxyl  was  tested  as  a  cura- 
tive and  preventive  remedy.  For  preventive  purposes  0.02  to  0.08  gm.  of  a 
1  or  2  per  cent  solution  of  atoxyl  was  injected  into  the  muscles.  An  admin- 
i.stratiou  of  0.05  gm.  of  atoxyl  was  suflicient  to  cause  the  disappearance  of 
the  spirocha^tes  in  the  blood  within  from  20  to  30  hours. 

Outside  of  the  body  atoxyl  appeared  to  have  little  or  no  effect  upon  the 
spirochfetes.  It  is  believed  that  the  effect  in  the  body  is  due  to  a  prevention 
of  the  multiplication  of  these  organisms.  At  any  rate  the  use  of  atoxyl  pre- 
vents the  development  of  acute  symptoms  and  brings  about  a  crisis  in  the 
disease  sooner  than  it  would  otherwise  occur.  It,  therefore,  protects  the  organ- 
ism and  apparently  stimulates  phagocytosis. 

The  etiology  of  fowl  diphtheria  and  chicken  pox,  T.  Carnwath  {Arb.  K. 
Gsndhtsamt.,  21  {1901),  No.  2,  pp.  3S.8-//02,  figs.  2).—l\\  a  bacteriological  and 
clinical  study  of  fowls  said  to  be  affected  with  these  diseases  a  number  of 
bacterial  organisms  were  found  but  none  appeared  to  be  a  specific  cause. 
Inoculation  experiments  with  material  from  supposed  cases  of  fowl  diphtheria 
gave  negative  results. 

The  symptoms  of  these  two  diseases  vary  to  a  considerable  extent.  In  the 
author's  oi)inion,  most  if  not  all  cases  of  so-called  fowl  diphtheria  are  chicken 
pox  with  perhaps  an  unusual  distribution  of  the  lesions. 

Disease  of  turkeys  (infectious  enter ohepatitis),  E.  F.  Pernot  {Oregon  t>ta. 
Bui.  95,  pp.  8,  pi.  1,  fig.  1). — The  most  important  disease  of  young  turkeys 
observed  by  the  author  in  Oregon  is  blackhead  or  enterohepatitis.  Notes  are 
given  on  outbreaks  of  this  disease  and  on  its  etiology  and  symptoms.  Black- 
head is  transmitted  largely  through  the  feces  of  diseased  fowls,  and  one 
advanced  case  of  the  disease  will,  therefore,  infect  the  feeding  grounds  of  the 
other  birds. 

The  most  effective  way  of  controlling  the  disea.se  is  by  means  of  isolation  and 
quarantine.  The  use  of  a  mixture  of  sulphur,  sulphate  of  iron,  and  quinin 
apparently  had  beneficial  effects  in  treating  the  fowls,  but  the  main  reliance 
must  be  placed  on  isolation  of  diseased  birds  and  thorough  disinfection  of  the 
premises. 

The  embryonic  development  of  Taenia  serrata,  C.  von  Janicki  {Ztschr. 
Wiss.  Zool.,  81  {1901),  No.  //,  pp.  685-124,  pis.  2,  figs.  5).— The  literature  relating 
to  the  development  of  Twnia  serrata  and  related  tapeworms  is  critically  re- 
viewed in  connection  with  a  bibliography  of  the  subject.  The  early  embryonic 
development  of  T.  serrata  was  followed  anew  by  the  author  and  is  carefully 
described. 
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Agrarian  movements  in  Italy,  Monin  (BuL  Mens.  Off.  Renseig.  Agr.  (Paris), 
6  (1907),  No.  10,  pp.  1219,  1220;  lUtis.  Landic.  Ztg.,  27  (1907),  No.  97,  p.  837).— 
Notes  are  given  on  the  organizations  of  farm  laborers  and  share  tenants  In  dif- 
ferent provinces  of  Italy  during  the  past  few  years  and  their  conflicts  with 
landowners.  Tlie  agitations  of  the  farm  laborers  were  to  compel  employing 
farmers  to  adopt  a  different  system  at  threshing  time  so  as  to  give  more  work 
to  farm  hands,  while  the  metayers  or  share  tenants  demanded  a  reduction  or 
abolition  of  certain  obligations  assumed  under  their  system  of  renting  farms. 

Agricultural  reform  in  Ireland,  D.  Volta  {Atti  R.  Accad.  Econ.  Agr. 
Georg.  Fircnzc,  5.  ser.,  4  (1907),  No.  3,  jyp.  20^-227).— This  is  a  review  of  the 
efforts  made  by  the  British  government  from  the  beginning  of  the  nineteenth 
century  to  1!)0T  to  change  the  land-tenure  system  of  Ireland  for  the  purpose  of 
improving  the  economic  and  social  condition  of  the  peasant  classes. 

The  small-holdings  competition  in  Jamaica,  W.  Cradwick  {West  Indian 
Bui.,  8  (1907),  No.  3,  pp.  267-270;  Trop.  Agr.  Mag.  Ceylon  Agr.  Sac,  30  (1908), 
No.  2,  pp.  158-161). — This  is  an  account  of  a  plan  in  operation  during  the  past 
four  years  of  offering  prizes  to  the  peasantry  for  the  best  tilled  and  best  kept 
farms  of  not  more  than  20  acres.  The  benefits  of  the  scheme  are  a  stimulus  to 
greater  and  much-needed  exertion  among  the  peasantry,  better  facilities  for 
practical  instruction  in  agriculture  by  the  government  traveling  instructors, 
and  the  allaying  of  suspicion  existing  between  the  government  and  the  peas- 
antry. 

The  agricultural  labor  problem  (Fiihling's  Landw.  Ztg.,  56  (1907),  No.  20, 
pp.  705-709). — The  facts  presented  in  this  article  are  derived  from  an  inaugural 
dissertation  by  H.  Schrader. 

A  description  is  given  of  the  operation  of  an  estate  in  the  neighborhood  of 
Berlin,  The  number  and  classes  of  farm  help,  their  wages,  emoluments,  and 
household  accommodations,  the  amount  of  laud  and  fertilizing  and  cultivating 
privileges  granted  to  each  class  of  workers,  and  the  methods  of  conducting  sav- 
ings banks  for  the  parents  and  the  members  of  their  families  are  described. 
The  results  of  the  experiment  are  believed  to  indicate  a  practical  solution  of 
the  farm  help  problem  in  Germany. 

Concerning  the  breach  of  contract  by  farm  help,  J.  Henningsen  (Illiis. 
Landw.  Ztg.,  27  (1907),  No.  63,  pp.  556-558).— As  remedies  for  the  violation  of 
contracts  on  the  part  of  farm  laborers,  the  author  suggests  a  greater  use  of 
improved  machinery  as  a  means  of  lightening  labor  but  not  to  displace  the 
laborer,  and  better  care  and  treatment  of  farm  hands.  The  by-laws  of  a  society 
whose  object  is  the  formation  of  a  pension  fund  are  appended. 

Agricultural  cooperation  in  Italy,  De  Rocquigny  (Bui.  Soe.  Nat.  Agr. 
France,  67  (1907),  No.  8,  pp.  727-735). — Notes  are  given  on  the  history,  objects, 
and  results  of  representative  agricultural  cooperative  associations  in  Italy. 
These  are  regarded  as  exclusively  economic  and  are  concerned  chiefly  with  the 
purchase  of  farm  supplies  and  the  furnishing  of  credit.  The  "  affittanze 
collettive,"  or  cooperative  fax-ms  operated  by  farm  hands  who  do  not  have 
steady  employment  (E.  S.  R,,  19,  p.  587)  now  number  about  100.  Statistics 
show  a  total  of  .3,313  agricultural  cooperative  societies  in  1907,  including  790 
for  the  purchase  of  supplies,  1,008  mutual  credit  associations,  870  societies  for 
agricultui'al  production,  and  4.5  for  the  sale  of  products. 

Agricultural  credit  and  loan  banks,  W.  T.  Tuknkr  (IPrs^^  Indian  Bui., 
8  (1907),  No.  3,  pp.  250-253). — An  account  of  cooperative  banks  in  Jamaica,  but 
more  particularly  of  the  Christiana  People's  Cooperative  Bank,  the  only  one 
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now  in  operation.  The  interest  cliarged  on  loans  to  shareholders  is  10  per  cent 
per  annum,  a  rate  that  is  regarded  as  surprisingly  low  by  people  who  have  been 
accustomed  to  paying  anywhere  from  120  to  240  per  cent  interest.  The  benefits 
of  such  banks  to  fai-mers  having  no  security  except  their  crops  are  pointed  out. 

Agricultural  associations  in  the  department  of  Constantine,  L.  Arripe 
and  H.  Perruchot  {BuL  Off.  Goiwt.  G6n.  Algeric,  J 907,  No.  23,  Sup.,  pp.  335- 
368). — An  account  is  given  of  the  history  and  development  of  the  chamber  of 
agriculture,  the  principal  agricultural  and  horticultural  societies,  mutual  credit 
banks,  agricultural  associations,  insurance  societies,  and  agricultural  coop- 
erative organizations  in  the  department  of  Constantine,  Algeria.  The  coop- 
erative societies  numbered  67  with  197,060  members  and  had  a  capital  on  Sep- 
tember 30,   1906,  of  6,617,703  francs. 

Mutual  agricultural  credit  in  Algeria  in  1907  (Bui.  Off.  Gouvt.  Gen.  Al- 
gerie,  lit  {1908),  No.  6,  pp.  83-86;  Bui.  Mens.  Off.  Renseig.  Agr.  [Paris],  7 
(1908),  pp.  261-266). — The  district  banks  on  January  1,  1907,  numbered  27, 
with  129  affiliated  local  mutual  credit  banks.  Loans  from  State  funds  amounted 
to  3,062,300  francs  in  1906,  the  rates  of  interest  charged  by  the  various  local 
banks  ranging  from  3  to  7  per  cent.  The  advancement  of  government  aid  to 
mutual  credit  banks  is  i-egarded  as  placing  agricultural  credit  in  Algeria  on  a 
firm  basis. 

rarm  bookkeeping,  H.  E.  King  (Transcaal  Agr.  Jour.,  5  (1907),  No.  19, 
pp.  629-646). — A  system  of  double-entry  bookkeeping  that  can  be  kept  by  any 
farmer  is  illustrated  and  discussed. 

The  computation  of  the  gross  receipts  of  a  farm,  E.  Laur  (Fiihling's 
Landtv.  Ztg.,  56  (1907),  No.  23,  pp.  801-813) .—The  principles  and  methods  of 
calculating  the  gross  returns  of  a  farm  are  described  and  illustrated. 

What  the  farm  means  to  the  South,  D.  A.  Willey  (Tradesman,  58  (1907), 
No.  4,  pp.  136,  137). — The  author  shows  by  statistics  how  agricultural  condi- 
tions have  improved  in  the  South  during  the  past  half  century,  the  increase  of 
diversified  crop  culture,  the  reduction  in  size  and  the  increase  in  number  of 
farms,  and  maintains  that  no  section  of  the  country  offers  better  opportunities 
for  farm  immigrants  and  the  safe  investment  of  capital.  Of  the  total  number 
of  farms  in  the  South  Atlantic  States  350,000  are  cultivated  by  their  owners,  and 
25,000  are  rented  to  tenants  paying  cash  rentals,  while  the  balance  are  rented 
to  tenants  who  pay  the  owners  of  farms  a  portion  of  the  year's  harvest. 

Crop  Reporter  (17.  8.  Dept.  Agr.,  Bur.  Statis.  Crop  Reporter,  10  (1908),  No.  3, 
pp.  17-24 ) . — Notes  are  given  on  the  condition  of  crops  in  the  United  States  and 
foreign  countries,  with  statistical  data  on  the  acreage,  yields,  values,  exports, 
and  prices  of  the  more  important  agricultural  products. 

Crop  statistics  of  Nebraska,  1907,  J.  J.  Ryder  (Neir.  Bur.  Labor  and  Indus. 
Statis.  Bui.  12,  pp.  60). — Statistics  of  the  acreage  and  yields  of  crops  are  tabu- 
lated and  discussed.  The  value  of  10  principal  crops  of  the  State  in  1907  was 
$170,479,760,  as  compared  with  $159,467,414  in  1906. 

[Agricultural  statistics  of  Germany],  D.  Meyer  (IUus.  Landw.  Ztg.,  27 
(1907),  Nos.  67,  pp.  587-590;  68,  pp.  595-598).— Data  of  the  yields,  imports,  and 
exports  of  the  principal  crops  and  of  the  home  and  foreign  trade  in  live  stock 
for  the  5-year  period  1902-1906  are  discussed  and  compared  with  similar  data 
for  the  period  1897-1901. 

Agricultural  statistics  of  Prussia  for  1906,  E.  Blenck  (Preuss.  Statis., 
1906,  No.  202,  pp.  ZL/F+ 65). —Data  regarding  the  acreage  and  yields  of  the 
most  important  crops,  including  hop  and  wine  production,  for  the  year  1906, 
and  on  the  number,  severity,  frequency  and  damage  of  hailstorms  and  floods  in 
1905  are  tabulated  and  discussed. 
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Land  settlement,  agriculture,  and  live  stock  (Stntis.  YearhooJc  [Natal], 
J906,  lip.  69-JO'i). — Detailed  statistics  for  liJOG  are  reported.  The  data  under 
agriculture  include  the  number  of  implements,  acreage  and  yield  of  crops,  labor 
employed  and  average  wages,  and  number  and  size  of  farms. 

The  grain  production  of  the  world  in  the  year  1907  (Die  Getreidcproduk- 
tion  dcr  Welt  int  Jahre  J 907.  Budapest:  Alin.  A(/r.,  1907,  pp.  109). — The  acre- 
age, production,  domestic  requirements,  and  imports  and  exports  of  wheat,  rye, 
barley,  oats,  and  corn  in  the  different  countries  of  the  world  are  reportetl.  The 
total  production  was  3,07G,7S0,000  quintals  (338,445,800  tons)  as  compared  with 
3,251,020,000  (luintals   (357,678,200  tons)   in  1906. 

[Agricultural  statistics  of  New  Zealand],  J.  D.  Ritchie  (New  Zeal.  Dept. 
Agr.  Anil.  Rpt.,  /J  (1907),  pp.  XIX-XL+399-.'i51,  dgni.  i).— Statistics  of 
land  area  and  land  in  occupation  and  cultivation,  and  the  number  of  holdings, 
acreage  and  yields  of  crops,  number  of  live  stoclv,  exports  of  agricultural 
products,  etc.,  for  1907,  in  comparison  with  similar  data  for  preceding  years, 
are  tabulated  and  discussed. 

Season  and  crop  report  of  the  Central  Provinces  and  Berar  for  the  year 
1906-7,  C.  W.  E.  MoNTGOMERiE  (Dept.  Land  Rec.  and  HettL,  Vent.  Prov., 
Season  and  Crop  Rpt.  1906-7,  pp.  8+27).— Statistical  data  on  the  rainfall, 
area  under  cultivation  and  in  the  principal  crops,  yields  of  crops,  retail  prices 
of  principal  products,  extent  of  irrigation,  and  number  of  live  stock  in  each 
district  are  reported  and  discussed.  The  supply  of  farm  laborers  continued 
scarce  during  the  year  owing  to  the  marked  development  in  industrial  enter- 
prises. 

Ocean  freight  rates  and  the  conditions  affecting  them,  F.  Andrews  (U.  8. 
Dept.  Agr.,  Bur.  Statis.  Bui.  67,  pp.  JfS). — Statistical  data,  as  bearing  upon  the 
exports  of  the  staple  farm  products  of  the  United  States,  are  reported  and 
discussed.  It  is  shown  that  there  has  been  a  great  reduction  in  ocean  freights 
on  such  goods  during  the  last  30  years,  and  the  different  factors  which  have 
contributed  in  bringing  about  this  reduction  are  discussed  in  detail. 
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Status  of  the  training  of  teachers  of  home  economics  in  the  United  States, 
1907,  Alice  M.  Ober,  reported  by  C.  F.  Langworthy  (Lake  Placid  Conf.  Home 
Econ.  Proc,  9  (1907),  pp.  55-77). — This  is  a  report  on  courses  of  study  in  home 
economics,  enti'ance  requirements,  equipment,  number  of  students,  development 
of  the  work,  kind  of  positions  for  which  teachers  are  fitted,  and  the  training 
which  these  teachers  receive  in  pedagogics  and  theories  of  education  in  normal 
schools  and  State  agricultural  colleges  in  the  United  States.  A  few  of  the 
courses  are  considered  somewhat  in  detail.  Lists  of  institutions  reporting 
courses  in  home  economics  and  of  those  which  train  teachers  in  home  economics 
are  appended. 

A  country  agricultural  high  school,  H.  O.  Sampson  (Cornell  Countryman,  5 
(1907),  No.  3,  pp.  81,  82,  figs.  2). — An  account  of  the  course  of  study,  labora- 
tory work,  and  field  practicums  of  the  Cecil  County  Agricultural  School,  Cal- 
vert, Md. 

The  Royal  Agricultural  Academy,  Bonn-Poppelsdorf,  J.  Hansen  (Deut. 
Landw.  Presse,  3',  (1907),  No.  88,  pp.  693,  69',,  figs.  9).— An  account  of  the 
historical  development  and  present  organization  of  the  Royal  Agricultural 
Academy  at  P>onn-roi)pelsdorf. 

Institutes  and  special  schools  in  Switzerland  for  the  improvement  of  the 
dairy  industry,  G.  Fascetti  (Boh  Uffic.  Mm.  Agr.,  Indus,  e  Com.  [Rome],  6 
(1907),  VI,  No,  1,  pp.  jy-SO).— This  article  gives  an  account  of  the  organization 
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and  work  of  the  Agricultural  Experiruent  Station,  Dairy  Experiment  Station,  and 
Bacteriological  Laboratory  at  Liebefeld.  near  Bern,  and  describes  the  Swiss 
schools  which  afford  instruction  in  dairying  with  reference  to  their  origin, 
organization,  equipment,  and  work.  These  include  the  dairy  schools  at  Riitti 
and  Moudon,  and  the  Dairy  School  of  the  Agricultural  Institute  at  Fribourg 
(Perolles).     A  chapter  is  devoted  to  city  dairies. 

A  Jewisli  farm  school,  W.  A.  Henry  {Breeder's  Gaz.,  52  (1907),  No.  21,  pp. 
lOJfO,  1050,  figs.  2). — A  description  of  the  work  of  the  Baron  de  Hirsch  ^Vgricul- 
tural  and  Industrial  School  at  Woodbine,  X.  J. 

Agriculture  in  the  public  schools,  T.  C.  Atkeson  (TF.  Va.  School  Jour.,  35 
(1906),  Nos.  1,  pp.  15,  16;  2.  pp.  l-'t-16;  3,  pp.  25-21 ;  //,  pp.  27-29).— Am  account 
of  the  history  and  extension  of  the  movement  for  the  introduction  of  agricul- 
ture into  the  public  schools. 

Agricultural  education — a  plea  for  Cuba,  J.  T.  Crawley  (Estac.  Cent.  Agron. 
Cuha  Circ.  26,  pp.  15). — Information  is  given  concerning  agricultural  education 
in  the  United  States  and  a  plea  is  made  for  the  establishment  of  an  agricultural 
college  in  Cuba. 

Rural  education  in  South  and  West  Durham :  Its  suitability  to  rural  needs, 
T.  S.  Dyjiond  {County  Council  Durhum.  Ed.  Dcpt.,  Menu,  1907,  pp.  27). 

The  education  of  the  cottage  and  market  gardener  in  England  and  Wales, 
T.  S.  Dymond  {Bd.  Ed.  [London].  Ed.  Pamphlet  12,  pp.  9). 

[Lessons  in  elementary  agriculture]  {Cornell  [Unii7.,  State  Col.  Agr.]  Rural 
School  Leaflet,  1  {1907),  Nos.  2,  lyp.  13-2J,,  figs.  8;  3,  pp.  33-U,  figs.  9;  J,,  pp. 
49-60,  figs.  10). — These  numbers  contain  the  following  lessons: 

No.  2. — No  Two  Plants  are  Alilve,  by  L.  H.  Bailey ;  The  Constituents  of 
Milk,  by  R.  A.  Pearson ;  The  Parts  of  an  Egg,  by  J.  E.  Rice ;  and  the  Pea 
Family,  by  G.   F.  AVarreu. 

No.  3. — The  Struggle  to  Live,  by  L.  H.  Bailey;  A  First  Lesson  on  the  Horse, 
by  M,  W.  Harper;  Study  of  the  Roots  of  Legumes,  by  G.  F.  Warren;  A  Study 
in  Fruits,  by  C.  S.  Wilson ;  and  The  Babcock  Test. 

No.  4. — Plants  and  Animals  Become  Adapted  to  the  Conditions  in  which 
They  Live,  by  L.  H.  Bailey ;  The  Babcock  Test  for  Butter-fat  in  Milk,  by  R.  A. 
Pearson ;  Egg  Types,  by  J.  E.  Rice ;  Plant  Food,  by  G.  F.  Warren ;  Answers 
to   Questions  on   the  Horse;  and  Memory   Selections. 

Nearly  all  of  the  lessons  are  illustrated. 

Lessons  in  agriculture,  W.  C.  Welborn  {Texas  School  Jour.,  25  {1907),  No.  4, 
pp.  19-24,  flffs.  2). — This  is  a  discussion  of  the  soils  of  Texas  and  their  origin 
and  foi-mation,  followed  by  data  concerning  the  rainfall  and  chief  products  of 
the  State. 

The  formation  of  the  soil,  A.  Vivian  {Agr.  Col.  Ext.  Bui.  [Ohio  State  Univ.], 
3  {1907),  No.  4,  PP'  4-11,  figs.  9). — ^A  brief  elementary  treatise  suitable  for  use 
in  public  school  classes  in  agriculture. 

Experimental  study  of  germination  Avith  a  lamp  chimney,  H.  N.  Loomis 
{Nature-Stud ij  Rev.,  3  {1907),  No.  7,  pp.  200-205,  figs.  2).— A  number  of  ger- 
mination experiments,  in  which  seeds  are  placed  between  a  student  lamp  chim- 
ney and  an  inserted  cylinder  of  blotting  paper,  are  described. 

Lessons  on  plants,  F.  Thompson  {Honolulu :  Eamchamcha  Schools,  1907, 
pp.  19). — Brief  elementary  lessons  intended  for  use  in  the  lower  grades  of 
Hawaiian  schools. 

Forestry  in  the  public  schools,  H.  A.  Winkenwerder  {U.  S.  Dept.  Agr., 
Forest  Serv.  Circ.  130,  pp.  20). — This  circular  was  prepared  to  show  how 
forestry  may  be  correlated  with  other  subjects  in  the  curriculum  of  the  public 
schools.     Outlines  are  given   showing  the  phases  of  the  subject  of  forestry 
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which  are  suitable  for  correlation  respectively  with  nature  study,  arithmetic, 
United  States  history,  civics,  physical  jieography,  coniniercial  j,'oography,  hotany, 
woodworkinj:  and  agriculture.  An  appendix  contains  references  to  literature 
suitable  for  use  in  connection  with  this  work. 

The  nature-study  course,  E.  K.  Downing  (Xafiirc-Stidlij  Rev.,  3  (1907), 
No.  7,  pp.  Wl-l'J.',). — An  argument  against  the  haphazard  use  of  any  material 
that  comes  to  hand  for  nature-study  work.  The  author  contends  that  only 
such  material  should  be  utilized  as  appeals  to  the  interest  of  the  child  and  that 
the  child  should  be  led  to  observe  for  a  purpose.  He  believes  that  the  average 
course  in  science  in  high  schools  and  even  in  colleges  frequently  fails  to  reach 
its  highest  educational  value  because  it  is  presented  in  such  manner  as  to  lack 
dependent  continuity  with  increasing  complexity  corresponding  to  the  increas- 
ing capacity  of  the  student.  He  appeals  therefore  for  the  introduction  of  some 
unifying  element  in  nature-study  work,  for  a  theme  which  may  be  worked  out 
uniformly  and  still  make  use  of  dissimilar  objects.  The  concept  of  evolution, 
in  his  opinion,  is  one  of  the  best  around  which  to  group  nature  teaching. 

Methods  in  nature  study,  E.  R.  Downing  (Xftturc-Studi/  Rcr.,  3  {1907), 
No.  8,  pp.  221-227). — In  this  discussion  nature  study  is  considered  rather  as  a 
new  method  in  pedagogy  than  as  a  new  study  in  the  curriculum.  Suggestions 
are  given  for  carrying  out  the  problem  method  of  study  mentioned  in  the  pre- 
vious article.  The  author  believes  that  the  spirit  of  investigation  and  appre- 
ciation rather  than  that  of  information  is  the  prime  desideratum  in  nature 
study,  and  that  while  the  lesson  plan  should  "  not  be  too  rigidly  adhered  to, 
yet  elasticity  must  not  degenerate  into  aimlessness."  There  should  be  an  in- 
tentional widening  of  the  scope  of  the  work  and  sufiicient  plan  in  carrying 
it  out  to  make  it  the  basis  eventually  for  the  solution  of  problems. 

The  question  of  method  in  nature  study,  M,  F.  Guyer  {Natiire-StiKhj  Rev., 
3  (1907),  Xo.  8,  pp.  228-235). — This  is  an  outline  and  discussion  which  bases 
method  in  the  study  of  animals  on  the  only  two  occupations  which  animals  pur- 
sue voluntarily,  (1)  to  care  for  themselves  and  (2)  to  care  for  their  offspring. 
The  purpose  of  an  animal  in  caring  for  itself  is  said  to  be  to  secure  food,  self- 
protection,  and  adjustment  to  physical  surroundings.  The  writer  also  suggests 
that  plants  may  be  studied  under  the  same  outline. 

Home  nature-study  course,  Anna  B.  Comstock  and  J.  W.  Spencer  (Home 
Naiurc-iStudi/  Course  [Cornell  Univ.,  State  Col.  Agr.Ji,  n.  ser.,  .'/  (1907-8),  No.  2, 
pp.  23,  figs.  IJf). — Suggestions  are  given  for  the  work  of  third-year  pupils 
as  outlined  in  the  Syllabus  of  Nature  Study  and  Agriculture  issued  by  the 
New  York  State  Education  Department,  There  are  G  lessons  on  birds,  2  on 
goats,  5  on  pines,  3  on  the  Isabella  Tiger  moth,  and  5  on  the  potato. 

Reading  course  in  dairying,  H.  B.  Wood  (Country  Gent.,  72  (1907),  Nos. 
281,8,  p.  817;  281,9,  p.  839;  2850,  p.  863;  2851,  p.  887;  2852,  p.  911;  2853,  pp.  235, 
236;  285.',,  p.  959;  2855,  p.  983;  2856,  p.  1007;  2859,  p.  1079).— This  is  a  series  of 
articles  on  the  general  topic  Principles  of  Practice  in  Dairying,  The  subdi- 
visions of  this  topic  are  why  milk  turns  sour,  why  mangers  are  harmful,  how 
to  build  a  barn,  where  pasteurizing  fails,  the  Babcock  test  and  its  use,  the  use 
of  starters,  the  fat  percentage,  water  supply  and  drainage,  and  the  disposal  of 
sewage. 

Organization  lists  of  the  agricultural  colleges  and  experiment  stations  in 
the  United  States  (U.  8.  Dept.  Agr.,  Office  E.vpt.  Htus.  Bui.  197,  pp.  108). 
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Twentieth  Annual  Report  of  Illinois  Station,  1907  { Illinois  8ta.  Rpt.  1907, 
pp.  11). — This  contains  a  list  of  station  i)ublicatious,  a  brief  statement  con- 
cerning the  princiiial  lines  of  station  worlv,  and  a  financial  statement  for  the 
fiscal  year  ended  Jnne  30,  1907. 

Twentieth  Annual  Report  of  Indiana  Station,  1907  {Indiana  Sta.  Rpt. 
I'JOl,  pp.  36). — This  contains  the  organization  list,  a  I'eport  of  the  director  on 
the  work  of  the  different  departments  of  the  station  during  the  year,  a  list  of 
station  publications  during  the  year,  notes  on  changes  in  the  station  staff,  an 
enumeration  of  some  of  the  needs  of  the  station,  more  or  less  detailed  reports 
of  heads  of  departments,  a  list  of  the  bulletins  and  circulars  issued  by  the  sta- 
tion up  to  January  1,  1908,  and  a  financial  statement  for  the  Federal  and 
miscellaneons  funds  for  the  fiscal  year  ended  June  30,  1907,  and  for  the  State 
funds  for  the  fiscal  year  ended  September  30,  1907. 

Bulletins  of  the  agricultural  experiment  stations  of  Massachusetts,  1883- 
1907  (Massachusetts  >Sta.  Circ.  8,  pp.  13). — A  list  of  bulletins  issned  from  1883 
to  1907,  those  available  at  present  being  designated. 

Nineteenth  Annual  Report  of  New  York  Cornell  Station,  1906  (New 
York  Cornell  Sta.  Rpt.  1906,  pp.  XXIV+234).— This  report,  which  is  not 
intended  for  general  distribution,  contains  the  organization  list  of  the  station, 
a  report  of  the  director  which  includes  brief  statemehts  by  the  heads  of  de- 
partments, a  financial  statement  for  the  fiscal  j-ear  ended  June  30,  1906,  and 
reprints  of  Bulletins  231-240,  which  have  been  pi'eviously  noted. 

Twentieth  Annual  Report  of  New  York  Cornell  Station,  1907  (New  York 
Cornell  Sta.  Rpt.  1007,  pp.  XX+26.'i). — This  report,  wbich  is  not  intended  for 
general  distribution,  contains  the  organization  list  of  the  station,  a  report  of 
the  president  of  the  university,  a  report  of  the  director  which  includes  brief 
statements  of  the  main  lines  of  work  of  the  various  departments,  a  financial 
statement  for  the  fiscal  year,  ended  June  30,  1907,  and  reprints  of  Bulletins 
241-248,  which  have  been  previously  noted,  and  of  Bulletin  249,  which  is  noted 
on  page  874  of  this  issue. 

Annual  Report  of  Pennsylvania  Station,  1906  (Pennsylvania  Sta.  Rpt. 
1906,  pp.  II-\-2Jf2). — This  contains  the  organization  list  of  the  station,  a 
financial  statement  for  the  fiscal  year  ended  June  30,  1906,  a  report  of  the 
director  on  the  work  of  the  station  during  the  year,  and  departmental  reports, 
parts  of  which  are  abstracted  elsewhere  in  this  issue.  The  report  also  con- 
tains reprints  of  Bulletins  76,  77,  78,  and  80,  previously  noted,  and  of  an  article 
on  Investigations  in  the  Use  of  the  Bomb  Calorimeter  (E.  S.  R.,  18,  p.  972). 

Announcements,  R.  W.  Thatcher  (Washington  Sta.  Popular  Bui.  1,  pp.  4). — 
This,  the  first  of  a  series  of  popular  bulletins  which  are  to  be  issued  at  frequent 
intervals,  briefly  explains  the  object  of  the  series,  the  work,  organization, 
and  personnel  of  the  station,  and  its  attitude  toward  cori-espoudence. 

Experiment  Station  Work,  XLIV  ( U.  S.  Dept.  Agr.,  Farmers'  Bui.  316,  pp. 
32,  figs.  '/). — This  number  contains  articles  on  the  following  subjects:  Dis- 
tributing manure  and  fertilizers,  winterkilling  of  peach  buds,  color  of  apples, 
ringing  herbaceous  plants,  potato  scab,  gas  injury  to  trees,  the  tuna  or  prickly 
pear,  cooking  cereal  foods,  silage  making,  horse-feeding  tests,  supplements  to 
corn  for  hogs,  tankage  for  hogs  following  cattle,  and  hoppers  for  poultry  feeding. 

Farmers'  Bulletins  Nos.  251-275,  with  contents  and  index  (U.  S.  Dept. 
Agr.,  Div.  Pubs.  [Pamphlets],  pp.  8;  pp.  23). — A  table  of  contents  and  index  to 
these  Farmers'  Bulletins. 
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Accessions  to  the  Department  Library,  October-December,  1907  ( V.  H. 
Dci)t.  .!///•.,  Lihranj  liiiJ.  ()6.  iip.  (J.i). 

Publications  of  the  Office  of  Public  Roads  ( r.  ,S'.  Dcpt.  A<ji:,  Office  Pub. 
Rouds  Circ.  SS,  pp.  J).— Lists  of  the  biilk'tins  and  circulars  issued  l)y  the 
Office  of  Public  Roads  and  of  the  Farmers'  Bulletins  and  Yearbook  articles 
prepared  by  that  OHice. 

Agricultural  progress,  W.  Saunders  {Separate  from  Trans.  Roy.  Soc.  Can- 
ada, 3.  ser.,  1  (llWl-S),  pp.  XXIX-XLIV).—A  discussion  of  the  development 
and  progress  of  agriculture,  especially  agriculture  in  Canada  during  the  past 
20  years,  and  of  the  influence  of  the  Canadian  experimental  farms  in  the  ad- 
vancement which  has  taken  place. 

Encyclopedia  of  agriculture,  edited  by  C.  E.  Green  and  D.  Young  (Edin- 
hurgh  and  London,  1907,  vol.  1,  pp.  Xll-\-5S2,  pis.  16,  figs.  52). — This  is  the 
first  volume  of  a  general  encyclopedia  of  agriculture,  and  contains  articles  on 
topics  arranged  alphabetically  from  Aberdeen-Angus  cattle  to  Drains. 

Proceedings  of  the  meeting  of  the  American  Breeders'  Association,  held 
at  Columbus,  Ohio,  January  1^-18,  1907  (Amer.  Breeders'  Assoc.  Proc.,  3 
(1907),  pp.  305). — An  account  of  this  meeting  has  been  given  (E.  S.  R.,  IS, 
p.  693). 
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California  University  and  Station. — M.  E.  Jaffa,  associate  professor  of 
nutrition,  lias  been  made  professor  of  nutrition.  California  Fruit  Grower  states 
that  J.  W.  Mills,  assistant  liorticulturist  at  the  Southern  California  Substation 
at  Riverside,  has  resigned  to  engage  in  commercial  work,  his  resignation  be- 
coming effective  July  1. 

Connecticut  State  Station. — Edwin  Hoyt,  of  the  State  board  of  control,  died 
April  17,  at  the  age  of  76  years,  and  has  been  succeeded  by  F.  H.  Stadtmueller 
of  Elmwood.     Charles  A.  Brautlecht  has  beer\,  appointed  chemist. 

Connecticut  College. — A  tentative  plan  to  omit  the  1908  session  of  the  summer 
school  in  order  to  permit  members  of  the  faculty  to  attend  the  Graduate 
School  of  Agriculture  has  been  given  up  in  view  of  the  strong  demand  for  its 
continuance,  and  the  school  will  be  held  from  July  1  to  24. 

Kentucky  Station. — A  new  State  food  and  drug  law  has  been  enacted  by  the 
legislature.  The  enforcement  of  the  law  is  intrusted  to  the  station,  which  has 
been  given  an  annual  apiiroiniatiou  of  $30,000  for  the  purpose. 

Missouri  University  and  Station, — Dr.  P.  F.  Trowbridge,  associate  chemist  and 
assistant  professor  of  agricultural  chemistry,  has  been  made  chemist  to  the 
station  and  professor  of  agricultural  chemistry  in  the  university.  Claude  B. 
Hutchison  has  been  ai)pointed  assistant  in  agronomy. 

Cornell  University  and  Station. — An  iunovation  in  the  college  of  agricultux'e 
designed  to  afford  additional  training  in  public  speaking  is  the  establishment 
of  what  is  known  as  the  annual  agricultural  stage.  As  conducted  this  year,  six 
students  delivered  competitive  orations  pertaining  to  agriculture  aud  student 
problems.  In  addition  to  prizes  the  winners  were  given  the  privilege  of  ad- 
dressing the  State  Experimenters'  League  and  other  agricultui-al  organizations 
at  an  assembly  held  during  farmers'  week. 

R.  A.  Pearson,  in  charge  of  the  work  in  dairy  industry,  has  been  appointed 
State  commissioner  of  agriculture,  vice  Charles  A.  Wieting,  who  has  resigned 
to  become  a  member  of  the  new  State  Fair  Commission. 

North  Dakota  College  and  Station. — An  extensive  greenhouse  for  horticultural 
work  and  a  machine  shed  are  to  be  erected.  J.  C.  McDowell,  professor  of 
agronomy,  has  resigned  to  accept  a  position  in  connection  with  the  Farm  Man- 
agement Investigations  of  this  Department. 

A  substation  to  test  dry  farming  and  irrigation  methods  has  been  established 
at  Williston,  in  charge  of  E,  G.  Schollander,  who  has  been  succeeded  as  superin- 
tendent of  demonstration  farms  by  William  R,  Porter,  a  graduate  of  the  college. 
The  Reclamation  Service  has  installed  a  pumping  plant  near  Williston  by  which 
water  will  be  pumped  by  electricity  from  the  Missouri  River  and  used  for  the 
irrigation  of  a  tract  of  about  7,000  acres.  Equipment  is  being  assembled  and  a 
number  of  exi^eriments  will  be  instituted  this  season. 

Ohio  University, — A  6  weeks'  course  in  agriculture  will  be  offered  at  the 
summer  session  beginning  June  22.  The  subjects  taken  up  will  include  studies 
of  soils  and  of  plants  and  animals,  and  the  course  is  so  arranged  that  all  the 
topics  may  be  taken  during  the  session  or  separately  in  different  years.     The 
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complete  course  is  planned  to  cover  a  year's  work  in  hiRh  school  agriculture, 
and  is  intended  as  a  preparation  for  the  teaching  of  agriculture  in  the  elemen- 
tary and  secondary  schools. 

South  Dakota  College  and  Station. — John  S.  Cole  and  Harry  G.  Skinner, 
assistants  respectively  in  agronomy  and  in  animal  husbandry  in  the  college  and 
station  for  several  years,  have  resigned,  the  former  to  accept  a  position  with 
this  Department  in  connection  with  the  Dry-Land  Agriculture  Investigations, 
and  the  latter  to  engage  in  the  State  farmers'  institute  work.  Orland  E.  White 
has  been  appointed  assistant  in  botany. 

The  station  has  recently  undertaken  an  experiment  in  dipping  cattle  for  scab 
in  cooperation  with  the  Bureau  of  Animal  Industry  of  this  Department.  A 
former  experiment  with  sheep  has  been  concluded  and  the  results,  which  it  is 
believed  will  be  of  great  benefit  to  sheep  men,  are  soon  to  be  published. 

Anew  substation  has  been  established  at  Eureka,  in  McPherson  County,  where 
a  section  of  land  has  been  donated  for  the  purpose.  About  40  acres  will  be 
broken  this  spring  for  trials  in  growing  different  crops  on  prairie  sod,  and  to 
ascertain  the  practicability  of  disking  legumes  and  cultivated  grasses  into  the 
sod.     State  funds  are  available  for  the  maintenance  of  the  substation. 

Wisconsin  University  and  Station. — A  course  in  agriculture  for  teachers  is 
announced  for  the  summer  session  extending  from  June  22  to  July  31  and  in 
charge  of  W.  A.  Henry  and  G.  H.  Benkendorf.  The  curriculum  will  include 
lectures,  field  and  stable  demonstrations,  and  laboratory  work  in  dairy  hus- 
bandry. 

Plans  have  been  completed  for  the  new  animal  husbandry  building,  which  will 
be  a  fireproof  structure  of  concrete  faced  with  pressed  brick  with  stone  trim- 
mings and  slate  i-oofing.  The  dimensions  will  be  210  by  110  ft.,  making  it  one 
of  the  largest  buildings  in  the  college  of  agriculture.  A  special  feature  will  be 
the  horse  and  cattle  judging  pavilion,  180  by  68  ft.,  with  a  seating  capacity  of 
about  2,000.     Work  is  to  be  begun  on  the  building  during  the  spring. 

Dr.  A.  S.  Alexander  has  been  appointed  a  member  of  the  committee  which 
will  arrange  a  proper  representation  at  the  Ninth  International  A'eterinary 
Congress,  which  is  to  meet  this  year  at  The  Hague. 

Wyoming'  University  and  Station. — Director  Towar  has  been  appointed 
temporary  president  of  the  university. 

Graduate  School  of  Agriculture. — The  prospectus  of  the  Graduate  School  of 
Agriculture,  which  will  open  its  third  session  at  Cornell  University,  Ithaca, 
N.  Y.,  July  6,  has  recently  been  issued.  The  faculty  will  include  a  large  number 
of  the  leading  agricultural  scientists  of  the  United  States  and  several  from 
Europe  and  Canada.  The  registrar  is  Prof.  G.  N.  Lauman  of  Cornell  Uni- 
versity, to  whom  all  inquiries  regarding  the  school  should  be  addressed. 

Forestry  Notes. — According  to  a  note  in  Science,  the  Forest  Service  of  this 
Department  is  to  cooperate  with  the  University  of  Idaho  in  a  test  of  the  relative 
value  of  Idaho  commercial  timbers,  and  with  the  State  Laboratory  of  Natural 
History  at  the  University  of  Illinois  in  a  forest  suiwey  of  that  State. 

By  a  recent  decision  of  the  Comptroller  of  the  Treasury  Dei)artment  the  For- 
est Service  is  given  jurisdiction  of  the  Loquillo  National  Forest  in  Porto  Kico. 
This  forest,  which  is  the  only  national  forest  in  the  insular  possessions,  was 
established  in  1903,  and  embraces  nearly  66,000  acres  in  the  northeastern  part 
of  the  island.  M.  Rothkugel,  of  the  Forest  Service,  has  been  detailed  to  make 
a  study  of  the  conditions  and  outline  a  plan  of  management. 

In  a  recent  note  in  Science  the  opportunities  for  afforestation  in  Ireland  are 
discussed.  It  is  stated  that  few  inhabited  countries  have  been  so  extensively 
deforested,    Altliough  23  per  cent  of  the  land  is  uncultivated,  only  1.5  per 
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cent  is  in  timber,  and  much  of  tbis  is  scrub  growth  of  little  value.  On  the 
other  hand,  importations  of  timber  aggregate  $5,000,000  per  year.  Steps  are  to 
be  taken  under  the  direction  of  the  Irish  department  of  agriculture,  through  the 
forest  school  at  Avondale,  to  bring  about  the  conservation  of  the  remaining  for- 
ests and  the  replanting  of  considerable  areas.  A  popular  objection  to  this  pro- 
cedure has  been  that  forest  plantations  offer  less  employment  to  labor  than 
equal  areas  of  agricultural  land.  A  study  of  conditions  on  the  estate  of  Lord 
Fitzwilliam,  which  was  planted  to  timber  50  years  ago,  shows,  however,  that 
although  the  soil  selected  was  unsuitable  for  agriculture,  four  times  as  much 
labor  has  been  employed  as  upon  the  agricultural  land,  and  the  forest  tract  was 
also  more  i)rofitable  to  the  owner. 

At  Oxford  University  the  number  of  forestry  students  enrolled  in  1907  num- 
bered 57.  The  forest  gardens  and  experimental  plantations  have  been  largely 
increased,  and  it  is  proposed  to  add  a  lecture  theater,  a  class  room,  museum, 
laboratory,  and  professor's  room,  to  be  ready  by  the  end  of  the  year. 

The  province  of  British  Columbia  has  established  a  system  of  forest  reserves 
as  a  means  of  checking  the  wasteful  exploitation  of  timber  resources  and 
bringing  the  care  and  control  of  timber  more  effectually  under  government  con- 
trol than  under  the  previous  policy  of  leasing  timber  lauds  for  a  term  of  years. 
All  timber  lauds  not  already  leased  are  included  in  the  reserves,  which  aggre- 
gate over  150,000,000  acres,  a  tract  substantially  equal  to  the  area  of  the  forest 
reserves  in  the  United  States  but  much  less  heavily  wooded. 

Agricultural  Education  in  Ontario. — The  April  number  of  the  0.  A.  C.  Review 
contains  an  interesting  discussion  of  problems  of  the  rural  schools  and  agri- 
cultural education  in  the  elementary  and  secondary  grades  and  of  some  recent 
experiments  in  Ontario  in  agricultural  education.  In  the  opinion  of  one  of 
the  inspectors  of  public  schools,  the  means  for  improving  rural  education  appear 
to  be  vitally  connected  with  the  "  training  of  rural  teachers  under  conditions 
that  will  develop  what  may  be  called  the  agricultural  spirit."  He  doubts 
whether  this  cau  be  accomplished  in  normal  schools  or  training  schools  lo- 
cated in  towns,  but  believes  that  the  establishment  of  rural  traiuing  schools  is 
an  absolute  necessity  and  that  a  normal  training  school  should  be  affiliated 
with  the  Ontario  Agricultural  College  as  has  been  done  in  Quebec  and  several 
of  the  States  in  this  country. 

The  professor  of  botany  at  the  Ontario  Agricultural  College  iu  discussing 
the  traiuing  of  teachers  for  rural  schools  follows  a  similar  line  of  argument. 
He  ascribes  the  nonsuccess  of  previous  efforts  to  introduce  agriculture  into 
the  schools  to  failure  to  provide  proper  preparation  for  the  teacher.  The  whole 
system  of  schools  "  has  unconsciously  militated  against  the  children  of  the 
country  schools  securing  an  education  for  rural  life.  They  had  their  studies 
directed  and  shaped  by  the  town  school  influence.  The  rural  teachers  received 
their  higher  academic  training  in  town  or  city ;  their  professional  training  in 
the  graded  model  school  of  a  town  or  the  more  highly  specialized  normal 
school  located  in  a  city.  Everywhere  the  environment  was  urban.  The  teacher 
came  back  into  the  country  consciously  or  unconsciously  bringing  the  town 
with  him.  The  natural  sympathy  that  might  exist  between  country-born 
teacher  and  country-born  pupils  became  in  a  measure  dulled.  The  teacher  came 
back  to  lead  the  country-born  into  interests  apart  from  farms  and  farming." 
He,  too,  advocates  the  establishment  of  a  normal  department  at  Guelph,  and 
concludes  that  "  the  day  is  not  far  distant  when  the  agricultural  colleges 
of  this  continent  will  be  regularly  engaged  in  the  training  of  teachers." 

Reference  is  made  to  the  new  regulations  of  the  education  department  by 
which  teachers  in  rural  or  village  schools  holding  certificates  in  elementary 
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agriculture  from  tlie  Ontario  Agricultural  College  receive  a  special  grant  of 
$30  upon  completing  satisfactory  instruction  through  a  school  garden,  and  to 
plans  for  a  summer  school  at  Guelph  to  prepare  teachers  for  this  certificate. 
Further  plans  for  the  improvement  of  rural  education  include  the  sending  of 
selectefl  teachers  from  the  normal  schools  to  the  agricultural  college  for  three 
moTiths'  courses,  the  inaugurating  of  short  courses  for  public  school  inspectors, 
the  encouraging  of  conventions  of  rural  school  trustees  at  the  college,  and  the 
instructing  of  high  school  science  teachers  in  "  the  practical  sciences  relating  to 
agriculture." 

President  Creelmau  of  the  Ontario  Agricultural  College  contributes  a  paper 
dealing  with  the  experiment  startetl  June  1,  1907,  in  which  six  graduates  of 
the  college  were  selected  to  teach  agriculture  in  six  high  schools  of  the  province 
and  to  serve  as  agricultural  advisers  to  the  farmers  in  the  surrounding  country. 
He  had  just  inspected  the  work  of  these  instructors  and  he  says  that  each  is: 
"Busy  from  early  morning  until  late  at  night  teaching  in  the  school,  meeting 
farmers  in  the  offices  down  town,  writing  letters  to  farmers  all  over  the  country, 
arranging  for  short  courses  of  instruction  at  home  or  at  outside  points,  prepar- 
ing plans  for  experimental  plats  for  the  coming  summer,  attending  farmers' 
institute  meetings,  and  in  every  possible  way  putting  himself  in  a  position  to 
help  the  country  boy  and  his  father  to  bigger  and  higher  things  in  his  home  life 
and  in  his  life  work  on  the  farm."  He  finds  that  where  there  are  farm  boys 
in  the  classes  the  work  is  progressing  most  satisfactorily  and  believes  that  the 
other  activities  of  the  instructors  will  prove  to  be  of  immense  value  to  the 
farmers  and  to  the  teachers  in  the  small  rural  schools. 

The  series  of  articles  closes  with  three  papers  by  three  of  these  agricultural 
instructors  who  describe  the  features  of  their  work  during  the  past  year  and 
outline  some  of  their  plans  for  the  future. 

Agricultural  Education  in  Secondary  Schools. — A  description  of  the  Winona 
Agricultural  Institute  at  Winona  Lake,  lud.,  by  W.  C.  Palmer,  professor  of 
agriculture  and  agricultural  chemistry,  is  given  in  a  recent  numl)er  of  Cornell 
Countryman.  This  school  started  in  1902  as  an  academy  with  an  agricultural 
department  and  a  0-year  course  of  study,  but  in  1906  it  was  changed  into  a 
purely  agricultui*al  school  with  a  2-year  course.  The  course  of  study  is  largely 
technical  and  practical,  and  includes  class-room  recitations,  laboratory  and 
field  work,  and  field  trips.  It  is  divided  into  three  departments,  viz,  (1)  agri- 
culture and  agricultural  chemistry,  (2)  dairying  and  animal  husbandry,  and  (3) 
horticulture  and  forestry.  The  school  is  open  to  young  men  who  have  graduated 
from  the  eighth  grade,  but  most  of  the  students  at  present  in  the  school  have  had 
some  high  school  training. 

The  Winnebago  County  School  of  Agriculture  was  opened  No\ember  4,  1907, 
at  Winneconne,  Wis.,  with  an  enrollment  of  30  pupils,  which  has  since  incx'eased 
to  54.  During  the  last  week  in  February,  in  cooperation  with  the  State  college 
of  agriculture,  the  school  held  a  farmers'  course  and  housekeepers'  conference 
which  was  attended  by  .366  students  and  many  visitors.  Among  the  students 
were  representatives  from  S  counties  in  Wisconsin  and  1  in  Minnesota. 

Agricultural  Education  in  Mexico. — Romulo  Escobar,  one  of  the  founders  and 
until  recently  direc-tor  of  the  agricultural  school  at  Ciudad  .Jaurez.  Chihuahua, 
Mexico,  which  was  opened  in  October,  1905,  has  recently  been  appointed  by 
President  Diaz  to  direct  the  agricultural  college  and  experiment  station  work 
in  the  Republic  of  Mexico,  and  is  at  present  reorganizing  the  National  School 
of  Agriculture  near  Mexico  City.  He  plans  to  inaugurate  a  modern  course  of 
study  in  the  National  School  of  Agriculture  and  also  to  establish  other  schools 
in  the  Republic. 
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Agricultural  Work  in  the  British  West  Indies. — West  Indian  Bulletin  (8 
(1907),  No.  3),  contaiias  the  following  interesting  articles  on  agricultural  educa- 
tion in  the  British  West  Indies :  Agricultural  and  Scientific  Teaching  in  the 
Secondary  Schools  of  Jamaica,  by  Rev.  Canon  Simms;  Agricultural  Education 
at  Barbados,  by  the  Bishop  of  Barbados  and  the  Windward  Islands;  Agricul- 
tural Education  in  Secondary  Schools  at  Barbados,  by  Rev.  H.  A.  Dalton ; 
Some  Problems  of  Agricultural  Education  at  Jamaica,  by  Hon.  H.  H.  Cousins; 
General  Science  in  Elementary  Schools  of  Jamaica,  by  E.  J.  Wortley;  Agricul- 
ture in  Elementary  Schools  of  Jamaica,  by  Hon.  T.  Capper;  Agricultural 
Teaching  in  Elementary  Schools  of  Barbados,  by  Rev.  J.  E.  Reece;  An  Agri- 
cultural and  Industrial  Experiment,  by  Rev.  Father  Collins;  School  Gardens 
as  an  Educational  Medium,  by  P.  W.  Murray;  and  Agricultural  Instructors 
and  their  Work,  by  J.  Thomas  Palache. 

Satisfactory  results  are  reported  by  the  director  of  the  i:»ublic  gardens  and 
plantations  in  Jamaica  from  the  instruction  of  small  land  holders  by  traveling 
instructors.  In  this  way,  and  also  by  the  establishment  of  agricultural  banks 
and  prize-holding  schemes,  the  farmers  are  developing  an  iuci'eased  appreciation 
for  improved  methods  of  cultivation. 

Agricultural  Experiment  Stations  in  Germany. — An  illustrated  account  is 
given  in  Deutsche  LandioirtschaftUchc  Presse  for  February  8  of  the  work  and 
equipment  of  the  Kaiser  Wilhelm  Institute  of  Agriculture  which  was  opened  at 
Bromberg  in  1906  with  Doctor  Gerlach  as  dii'ector.  The  institute  is  organized 
into  divisions  of  agricultural  chemistry,  bacteriology  and  field  crops,  farm  re- 
clamation, plant  diseases,  and  animal  hygiene.  The  equipment  is  unusually  com- 
plete with  about  19  acres  of  land  for  plat  work  and  11  large  buildings,  including 
a  main  building  with  spacious  lecture  rooms  and  offices,  several  laboratory 
buildings,  greenhouses,  etc. 

In  connection  with  an  article  commemorating  the  twenty-fifth  anniversary  of 
the  founding  of  the  moor-culture  societies  in  Germany  recent  numbers  of  Illus- 
trierte  LandwirtschaftUche  Zeitung  and  Deutsche  Landwirtschaftliche  Presse 
give  illustrated  accounts  of  the  history,  work,  and  equipment  of  the  Moor  Ex- 
periment Station  at  Bremen. 

Experiment  Farms  in  the  Gold  Coast. — The  experimental  cotton  farm  at  Labo- 
labo  of  which  a  previous  note  has  been  given  (E.  S.  R.,  17,  p.  724)  was  trans- 
ferred to  the  British  Cotton  Growing  Association  in  June,  1906.  An  agricul- 
tural station  was  established  at  Kumasi  in  March  of  the  same  year  with  K.  G. 
Burbridge  in  charge.  Fifty  acres  of  land  have  since  been  cleared,  and  experi- 
ments begun  with  rubber  and  fiber  plants,  cotton,  and  jute. 

Encouragement  to  Cultivation  of  Native  Plants  in  Tunis. — An  annual  appro- 
priation of  $97,000  has  been  placed  at  the  disposal  of  the  Director  of  Agricul- 
ture of  Tunis  for  the  impx'ovement  and  encouragement  of  the  cultivation  of 
native  plants.  A  part  of  this  fund  is  to  be  used  immediately  for  the  establish- 
ment of  experiment  fields. 

Necrology. — Sir  John  Eliot,  for  many  years  (1886-1903)  head  of  the  Indian 
Meteorological  Service,  died  in  France  March  IS,  1908,  age  09  years.  Sir  John 
made  large  and  important  contributions  to  the  meteorology  of  India,  his  climato- 
logical  atlas  of  India  (E.  S.  R.,  18,  p.  526)  being  considered  by  the  distinguished 
Austrian  meteorologist,  J.  Hanu,  the  most  comprehensive  statistical  and  scien- 
tific meteorological  record  in  the  world.  In  his  studies  of  air  movements  on  a 
large  scale  he  also  made  important  contributions  to  world  meteorology  and  to 
the  practical  work  of  forecasting  the  weather. 
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At  the  great  conference  on  the  conservation  of  natural  resources 
hekl  at  the  White  House  May  13-15,  many  matters  of  the  highest 
interest  to  the  friends  of  agricuUural  progress  in  this  country  were 
discussed.  Forestry,  irrigation,  and  drainage  were  naturally  very 
prominent,  and  the  attention  of  the  conference  and  of  the  public 
who  watched  its  proceedings  was  largely  engrossed  by  these  subjects. 
But  important  as  these  are  among  the  material  interests  of  this 
country,  they  can  not  compare  with  the  general  subject  of  soil  con- 
servation, which  lies  at  the  center  of  these  and  other  interests. 

The  problems  of  forestry  and  irrigation  are  localized  and  their 
solution  depends  very  largely  on  the  action  of  the  State  and  Na- 
tional governments  and  of  limited  groups  of  men.  The  problems 
of  the  soil  are  coextensive  with  the  area  of  our  lands,  and  their 
solution  depends  in  very  large  measure  on  the  independent  action  of 
millions  of  men.  Drainage  is  only  one  factor  in  soil  conservation. 
The  farms  of  the  United  States  are  its  most  important  and  funda- 
mental material  asset,  and  its  10,000,000  farmers  and  their  suc- 
cessors are  the  men  wdio  alone  can  determine  whether  the  fertility 
of  the  soil  of  this  country  is  to  be  maintained  or  exhausted. 

The  tremendous  issues  involved  in  the  problems  of  soil  conservation 
were  touched  upon  in  the  opening  address  of  the  President.  "  The 
natural  resources  I  have  enumerated  can  be  divided  into  two  sharply 
distinguished  classes  accordingly  as  they  are  or  are  not  capable  of 
renewal.  Mines  if  used  must  necessarily  be  exhausted.  The  minerals 
do  not  and  can  not  renew  themselves.  Therefore  in  dealing  with 
the  coal,  the  oil,  the  gas,  the  iron,  the  metals  generally,  all  that  we 
can  do  is  to  try  to  see  that  they  are  wisely  used.  The  exhaustion 
is  certain  to  come  in  time. 

"  The  second  class  of  resources  consists  of  those  which  can  not  only 
be  used  in  such  manner  as  to  leave  them  undiminished  for  our  chil- 
dren, but  can  actually  be  improved  by  wise  use.  The  soil,  the  forests, 
the  waterways  come  in  this  category.  In  dealing  with  mineral  re- 
sources, man  is  able  to  improve  on  nature  only  by  putting  the  re- 
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sources  to  a  beneficial  use  which  in  the  end  exhausts  them;  but  in 
dealing  with  the  soil  and  its  products  man  can  improve  on  nature  by 
compelling  the  resources  to  renew  and  even  reconstruct  themselves 
in  such  manner  as  to  serve  increasingly  beneficial  uses — while  the 
living  waters  can  be  so  controlled  as  to  multiply  their  benefits.'' 

Mr.  James  J.  Hill,  in  his  masterly  address  on  *'  The  Natural  Wealth 
of  the  Land  and  its  Conservation,"  dwelt  at  some  length  and  with 
great  emphasis  on  the  evidences  of  the  increasing  exhaustion  of  our 
soils  under  the  systems  of  agriculture  thus  far  practiced.  ''  There 
are  two  ways  in  which  the  productive  power  of  the  earth  is  lessened : 
first,  by  erosion  and  the  sweeping  away  of  the  fertile  surface  into 
streams  and  thence  to  the  sea,  and  second,  by  exhaustion  through 
wrong  methods  of  cultivation.  The  former  process  has  gone  far. 
.  .  .  Millions  of  acres,  in  places  to  the  extent  of  one-tenth  of  the 
entire  arable  area,  have  been  so  injured  that  no  industry  and  no  care 
can  restore  them. 

"  Far  more  ruinous,  because  universal  and  continuing  in  its  effects, 
is  the  process  of  soil  exhaustion.  It  is  creeping  over  the  land  from 
east  to  west.  .  .  .  The  richest  region  of  the  West  is  no  more  exempt 
than  Xew  England  or  the  South.  The  soil  of  the  "West  is  being  re- 
duced in  agricultural  potency  by  exactly  the  same  processes  which 
have  driven  the  farmer  of  the  East,  with  all  his  advantage  of  near- 
ness to  markets,  from  the  field. 

"  The  average  yield  of  corn  per  acre  in  1906  was  less  than  it  was 
in  1872.  We  are  barely  keeping  the  acre  product  stationary.  The 
average  wheat  crop  of  the  countr}'  now  ranges  from  12^  in  ordinary 
years  to  15  bushels  per  acre  in  the  best  seasons.  And  so  it  is  on  down 
the  line."' 

He  also  pointed  out  the  overshadowing  importance  of  the  conser- 
vation of  the  soil.  "  I  have  dwelt  upon  the  conservation  of  farm 
resources  because  of  the  commanding  importance  of  this  industry 
and  because  of  its  relation  to  our  future.  Nearly  36  per  cent  of  our 
people  are  engaged  directly  in  agriculture.  But  all  the  rest  depend 
upon  it.  In  the  last  analysis,  commerce,  manufactures,  our  home  mar- 
ket, every  form  of  activity,  runs  back  to  the  bounty  of  the  earth,  by 
which  every  worker,  skilled  and  unskilled,  must  be  fed  and  by  which 
his  wages  are  ultimately  paid.  The  farm  products  of  the  United 
States  in  1906  were  valued  at  $6,794,000,000  and  in  1907  at  $7,412,- 
000,000.  All  of  our  vast  domestic  commerce,  equal  in  value  to  the 
foreign  trade  of  all  the  nations  combined,  is  supported  and  paid  for 
by  the  land.  Of  our  farm  areas  only  one-half  is  improved.  It  does 
not  produce  one-half  of  wdiat  it  could  be  made  to  yield ;  not  by  some 
complex  system  of  intensive  culture,  but  merely  bj^  ordinary  care 
and  industry  intelligently  applied.  It  is  the  capital  upon  which 
alone  we  can  draw  through  all  the  future,  but  the  amount  of  the  draft 
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that  will  be  honoivd  (lei)en(ls  upon  the  care  and  intelli<>enee  tjiven 
to  its  cultivation. 

"  Were  any  statesman  to  show  us  how  to  add  $7,000,000,000  annually 
to  our  foreign  trade,  it  would  be  the  sensation  of  the  hour.  The  way 
to  do  this  in  agriculture  is  open.  Our  share  in  the  increase  would 
not  be  the  percentage  of  profit  allowed  by  successful  trading,  but  the 
entire  capital  sum.  On  the  other  side  stands  the  fact  that  the  un- 
appropriated area  suited  to  farm  purposes  is  almost  gone,  and  that 
we  have  been  for  the  last  century  reducing  the  producing  power  of 
the  country.  Xowhere  in  the  range  of  national  purposes  is  the  reward 
for  conservation  of  a  national  resource  so  ample.  Xowhere  is  the 
penalt}^  of  neglect   so  threatening." 

In  conclusion  Mr.  Hill  briefly  indicated  the  method  by  which 
reform  may  be  brought  about.  "  I  have  endeavored  to  outline  some 
of  the  principal  issues  at  stake  in  the  better  conservation  of  our 
national  resources,  and  especially  that  one  about  which  all  the  others 
revolve  and  by  whose  fortunes  we  shall  eventually  stand  or  fall — the 
land  itself.  They  are  for  us  quite  literally  the  issues  of  national 
existence.  The  era  of  unlimited  expansion  on  every  side,  of  having 
but  to  reach  out  and  seize  any  desired  good,  ready  provided  for  us 
by  the  hand  that  laid  the  foundations  of  the  earth,  is  drawing  to 
a  close.  The  first  task,  it  seems  to  me,  must  be  to  force  home  the 
facts  of  the  situation  into  the  public  consciousness;  to  make  men 
realize  their  duty  toward  coming  generations  exactly  as  the  father 
feels  it  a  duty  to  see  that  his  children  do  not  suffer  want.  In  a 
democracy  this  is  a  first  essential.  In  other  forms  of  government 
one  or  two  great  men  may  have  power  to  correct  mistakes  and  to 
put  in  motion  wise  policies  that  centuries  do  not  unsettle.  A  part 
of  the  price  of  self-government  is  the  acceptance  of  that  high  office 
and  imperative  duty  as  a  whole  by  the  people  themselves.  They 
must  know",  they  must  weigh,  they  must  act.  Only  as  they  form 
and  give  effect  to  wise  decisions  can  the  nation  go  forward.  And 
we  should  not  be  here  to-day  were  it  not  that  the  principle  of  a 
conservation  of  national  resources  as  the  foremost  and  controlling 
policy  of  the  United  States  henceforth  is  coming  to  be  seen  by  many, 
and  must  be  heartily  accepted  by  all,  as  the  first  condition  not  only 
of  continued  material  prosperity,  but  also  of  the  perpetuation  of 
free  institutions  and  a  government  by  the  people.  The  work  now 
being  done  by  the  Department  of  Agriculture  and  the  agricultural 
colleges  of  the  various  States  furnishes  a  broad  and  intelligent 
foundation  upon  which  to  build  up  a  new  era  of  national  progress 
and  prosperity.  It  calls  for  a  wise,  generous,  and  continuing  policy 
on  the  part  of  both  Federal  and  State  governments." 

Two  fundamental  elements  of  reform  in  the  management  of  our 
soils  were  brought  out  as  the  result  of  the  conference,  and  it  would 
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be  well  if  they  should  form  the  principal  themes  at  a  subsequent 
session. 

First,  it  was  made  very  clear  that  the  exact  nature  of  the  problem 
and  the  methods  of  its  solution  must  be  determined  by  the  patient 
labors  of  thoroughly  trained  experts.  It  was  from  what  such  experts 
have  already  done  that  the  really  important  data  contained  in  the 
addresses  of  the  President,  the  governors,  and  other  speakers  were 
derived.  The  President  did  well  to  recognize  the  importance  of  the 
expert  in  his  call  for  the  conference,  and  the  governors  responded 
well  in  their  choice  of  delegates  to  accompany  them.  While  the  gov- 
ernors properly  occupied  the  foreground  of  this  assembly  and  did 
most  of  the  talking  as  the  representatives  of  the  people,  they  were 
backed  and  surrounded  by  a  strong  body  of  men  to  whom  they  could 
look  with  safety  for  sound  knowledge  and  wise  advice  on  the  great 
questions  before  the  conference.  Among  these  experts  were  the 
heads  of  agricultural  colleges  and  experiment  stations  and  chiefs  of 
the  Department  of  Agriculture,  with  the  Secretary  at  their  head. 

This  recognition  of  the  expert  as  an  all-important  factor  in  the 
solution  of  our  agricultural  problems  argues  well  for  the  final  out- 
come. It  marks  a  great  step  of  progress  in  the  thought  of  our  people 
regarding  agriculture.  It  also  lays  on  our  agricultural  experts  and 
the  institutions  which  train  and  employ  them  a  responsibility  the 
importance  of  which  they  are  only  beginning  to  realize.  It  furnishes 
an  additional  and  conclusive  argument  for  supplying  the  best  facili- 
ties and  the  amplest  opportunities  for  training  the  men  who  are  to 
be  the  leaders  in  agricultural  progress,  for  we  now  see  as  never  before 
that  on  them  will  rest  the  burden  of  pointing  out  the  ways  by  which 
the  material  salvation  of  this  country  is  to  be  made  sure. 

But,  secondly,  our  material  salvation  Avill  not  be  made  sure  until 
the  masses  of  men  conducting  our  6,000,000  farms  are  intelligent 
enough  to  understand  and  adopt  the  methods  of  soil  conservation 
which  the  experience  of  ages  and  the  researches  of  the  experts  show 
are  most  effective  and  permanent  in  their  results.  To  accomplish 
this  we  must  do  what  no  country  or  age  has  ever  done — educate  our 
entire  rural  population  to  be  progressive  and  up-to-date  farmers. 
The  only  way  to  accomplish  this  is  to  begin  with  the  country  chil- 
dren, and  the  only  place  in  which  the  new  gospel  of  material  salvation 
can  be  so  taught  as  to  reach  and  convert  everybody  is  the  public 
school. 

We  must  not  neglect  to  instruct  our  adult  farmers  through  farmers' 
institutes,  demonstration  farms,  Department  and  station  bulletins, 
books,  and  the  public  press.  But  until  the  child  of  the  farmer  is 
properly  taught  from  early  youth  so  as  to  realize  that  he  must  do 
better  than  his  forbears,  and  that  on  him  rests  a  Aveighty  responsi- 
bility to  make  the  farm  which  he  inherits  or  earns  more  fertile  at 
his  death  than  when  he  received  it,  can  we  hope  for  general  arrest 
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of  soil  exhaustion  in  the  United  States.  If  tlie  child  gets  the  right 
attitude  of  mind  on  this  great  questiop.,  the  man  will  easily  learn  and 
practice  the  details  of  the  method  by  which  soil  fertility  is  to  be  main- 
tained and  increased. 

This  is  no  new  doctrine  to  readers  of  the  Eecord.  We  are  here 
simply  affirming  that  one  of  the  greatest  lessons  coming  out  of  the 
AVhite  House  conference  is  the  imperative  necessity  for  the  universal 
vocational  education  of  our  rural  people. 

The  act  making  appropriations  for  the  Department  of  Agriculture 
for  the  fiscal  year  ending  June  30,  1909,  signed  by  the  President 
May  23,  was  noteworthy  as  marking  the  continuance  of  the  general 
policy  of  the  previous  year,  though  enacted  under  conditions  in  some 
respects  considerably  altered.  The  opening  of  a  new  Congress  had 
brought  many  changes  in  membership,  and  especially  in  the  personnel 
of  the  committees  charged  with  the  preparation  of  the  bill.  In  the 
House  of  Representatives  Hon.  Charles  F.  Scott,  of  Kansas,  succeeded 
to  the  chairmanship  of  the  Committee  on  Agriculture,  the  majority 
of  the  members  of  wdiich  had  changed,  and  in  the  Senate  the  death  of 
Hon.  Redfield  Proctor,  of  Vermont,  prior  to  the  consideration  of  the 
measure  by  that  body,  was  followed  by  the  protracted  illness  of  his 
succe.:;sor  as  chairman  of  the  Committee  on  Agriculture  and  Forestry, 
Hon.  Henry  C.  Hansbrough,  of  North  Dakota.  Furthermore,  in  the 
interim  between  the  meeting  of  the  Fifty-ninth  and  Sixtieth  Con- 
gresses had  occurred  the  financial  depression  with  an  accompanying 
diminution  of  revenues.  The  continuation  of  substantially  all  the 
lines  of  work  under  way  with  increased  appropriations  for  every  bu- 
reau, and  the  addition  of  a  number  of  new  duties,  may  therefore  be 
regarded  as  a  renewed  expression  of  the  popular  interest  in  the  agri- 
cultural industry  and  a  realization  of  the  necessity  for  its  uninter- 
rupted development. 

The  aggregate  of  the  appropriations  carried  in  the  act  is  $11,G72,- 
lOG.  This  does  not  include  an  appropriation  of  $460,000  for  the 
printing  and  binding  of  the  Department,  which  appears  in  the  ap- 
propriation act  for  sundry  civil  expenses.  There  are  also  perma- 
nent appropriations  of  $3,000,000  for  the  Federal  meat  inspection  and 
of  $528,000  fpr  the  Adams  fund,  both  of  wdiich  are  administered  by 
the  Departip.ent,  but  not  included  in  the  act,  making  a  grand  total  of 
$15,000,100  for  the  coming  year,  and  an  apparent  increase  over  the 
previous  year  of  $2,320,814,  or  about  15  per  cent.  A  large  part  of  this 
increase,  hoAvever,  is  only  nominal,  as  for  the  present  year  over 
81,000,000  derived  from  receipts  from  forest  reserves  is  available, 
whereas  under  the  terms  of  the  act  for  1907-8  subsequent  receipts 
must  be  turned  into  the  Treasury.  The  real  increase  carried  by  the 
act  is  distributed  through  the  work  of  the  entire  Department,  but 
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notably  larger  sums  are  available  for  Avliat  may  be  termed  its  admin- 
istrative duties,  such  as  the  management  of  the  National  Forests,  the 
pure  food  and  drug  inspection,  and  the  campaign  against  the  gipsy 
moth  and  cattle  tick,  as  well  as  for  additional  buildings  and  equip- 
ment on  the  forest  reserves  and  for  the  Weather  Bureau. 

In  the  matter  of  general  legislation  the  act  perhaps  contains  no 
measures  of  the  large  imp)ortance  of  the  meat-inspection  law  or  the 
Nelson  amendment,  which  have  been  such  notable  features  in  previous 
years,  although  a  number  of  new  lines  are  provided,  and  some  are 
of  considerable  importance.  Among  these  ma}^  be  mentioned  the  in- 
auguration of  evaporation  investigations  and  of  studies  of  the  preva- 
lence and  extent  of  tuberculosis  among  dairy  cattle,  the  establishment 
of  a  standard  of  cotton  grading,  the  inspection  of  foods  intended  for 
cxj^ort  under  certain  conditions,  and  the  making  of  denatured  alco- 
hol in  small  amounts  under  farm  conditions.  The  sum  of  $10,000  is 
appropriated  for  the  testing  of  plants  as  to  their  suitabilitj^  for  paper 
making,  and  a  like  sum  is  available  for  an  inquiry  into  the  destruc- 
tion of  forests  by  the  production  of  turpentine  and  resin  and  the 
sources  and  methods  of  the  industry,  and  for  a  report,  in  cooperation 
with  the  Bureau  of  the  Census,  upon  the  production  of  the  naval 
stores  industry. 

The  President  was  directed  to  reserve  not  to  exceed  12,800  acres  of 
the  Flathead  Indian  Reservation  in  Montana  for  a  permanent 
national  bison  range,  for  a  herd  of  bison  to  be  presented  by  the 
American  Bison  Society,  $30,000  being  appropriated  for  payment  of 
these  lands  and  $40,000  for  fencing  and  the  erection  of  buildings. 
An  amendment  diverting  $5,000  annually  from  the  Morrill  and  Nel- 
son funds  of  Cornell  Universit,y  to  the  Mount  Tabor  Industrial  and 
Manual  Training  School  was  adopted  by  the  Senate,  but  eliminated 
in  conference. 

Under  the  new  appropriation  act  the  Weather  Bureau  receives 
$1,662,260,  an  increase  of  $248,720,  the  latter  chiefly  for  the  erection 
of  additional  buildings  and  the  repair  and  improvement  of  those 
now  completed.  Of  this  amount  $60,000  was  appropriated  for  the 
erection  of  a  main  observatory  building  at  Mount  Weather,  Va.,  to 
replace  that  destroyed  by  fire  October  23,  1907,  and  for  the  erection 
of  a  central  heating  and  lighting  plant,  together  with  $15,000  for 
the  completion  of  a  physical  laboratory  and  other  buildings.  The 
establishment  of  new  stations  was  authorized  and  $110,000  Avas  appro- 
priated for  sites  and  buildings,  of  which  $5,000  is  to  be  used  for  the 
reestablishment  of  the  station  at  Pikes  Peak.  The  work  of  the  Bureau 
was  increased  in  scope  by  the  addition  of  investigations  on  evapora- 
tion. The  limit  of  the  cost  of  maintenance  of  the  Bureau  printing 
office  was  raised  from  $18,000  to  $30,000. 
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The  appropriation  of  llie  Bureau  of  Auiuial  liiduslry  was  increased 
$48,300,  ma  icing  a  total  of  $1,080,800,  exclusive  of  the  meat  inspection 
wliich,  as  previousl_y  stated,  is  now  provided  for  by  permanent  law. 
and  also  of  the  emergency  appropriation  for  tlie  eradication  of  the 
cattle  tick  in  the  South.  Tlie  hitter  appropriation  was  increased 
from  $ir>0,000  to  $-2r»(),00(),  of  which  $2.'),000  was  made  innnediately 
available.  Specific  authority  was  conferivd  for  the  enforcement  of 
the  hiws  of  March  3,  1891,  relative  to  the  huuiane  treatment  of  cattle 
exported  to  foreign  countries,  and  of  .June  21),  IIXX),  for  the  preven- 
tion of  crueh}'  to  animals  during  interstate  transportation.  The  in- 
vestigation of  the  prevalence  and  extent  of  tuberculosis  among  dairy 
cattle  in  the  United  States  Avas  included  in  the  lines  of  work  to  be 
nndertaken;  while  a  clause  authorizing  the  expenditure  of  $5,000 
for  an  investigation  of  hemorrhagic  septicemia,  infectious  cerebro- 
spinal meningitis,  and  malignant  catarrh  and  for  the  working  out.  in 
cooperation  with  the  Minnesota  Station,  of  the  i^robleni  of  prevention 
by  means  of  antitoxin  or  preventive  vaccines  was  eliminated. 

The  Bureau  of  Plant  Industry  received  an  apparent  net  increase  of 
$289,440,  but  this  includes  the  boll-weevil  Avork  of  the  Bureau,  Avhich 
last  year  was  carried  as  an  emergency  appropriation  of  $150,000. 
The  general  work  of  the  Bureau  was  extended  to  include  the  estab- 
lishment of  an  ofhcial  standard  of  cotton  classification.  A  clause 
making  the  grain  standards  fixed  by  the  Department  the  official 
•standards  for  grading  was  reported  by  the  House  committee,  but 
stricken  out  on  a  point  of  order.  The  provision  for  grain  inspection 
was  continued  on  the  present  basis,  except  that  it  was  included  in 
the  general  work  of  the  Bureau  instead  of  from  a  specific  appro- 
priation. The  work  on  the  prevention  of  algal  and  other  contami- 
nations of  water  supplies  was  restricted  to  farm  Avater  supplies. 
The  appropriation  for  the  introduction  of  rare  seeds  and  plants  from 
foreign  countries  Avas  increased  $20,000,  making  $50,000  for  this 
purpose,  in  addition  to  the  Congressional  seed  distribution,  Avhich 
Avas  continued  on  the  usual  basis. 

The  general  policy  of  the  Forest  Service  Avas  again  the  subject 
of  extended  discussion.  An  increase  of  $1,490,200  Avas  granted, 
making  its  total  appropriation  $3,890,200,  by  far  the  largest  carried 
in  the  act.  As  has  been  explained,  lioweA^er,  the  greater  part  of  this  in- 
crease is  in  lieu  of  the  forest  receipts.  The  sum  of  $000,000,  an  increase 
of  $100,000,  Avas  ap])ropriated  for  the  construction  and  maintenance 
of  roads,  bridges,  telephone  lines,  cabins,  fences,  and  other  perma- 
nent improvements.  A  number  of  additional  limitations  Avere  im- 
posed restricting  the  entire  api)r()priation  to  territory  under  the 
jurisdiction  of  the  United  Slates,  reducing  the  limit  of  cost  of  build- 
ings on  the  forest  reserves  from  $1,000  to  $500,  and  limiting  traveling 
expenses  to  "  business  directly  connected  Avith  the  Forest  Service  and 
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in  furtherance  of  the  works,  aims,  and  objects  specified  and  author- 
ized in  and  by  this  appropriation." 

The  provisions  of  the  previous  year  authorizing  the  extension  of 
the  National  Forests  and  the  giving  of  advice  to  owners  of  wood- 
lands as  to  their  care  were  eliminated,  but  authority  to  aid  other 
Federal  bureaus  in  the  jDerformance  of  their  duties  in  respect  to  the 
National  Forests  was  granted,  and  advances  of  money  may  hereafter 
be  made  to  chiefs  of  field  parties  for  fighting  forest  fires. 

The  Bureau  of  Chemistry  received  an  increase  of  $128,800,  chiefly 
for  additional  expenses  incident  to  the  enforcement  of  the  National 
Food  and  Drug  Act.  Authority  was  granted  to  demonstrate  and 
illustrate  the  methods  for  the  making  of  denatured  alcohol  on  a 
scale  suited  to  the  farmer  or  associations  of  farmers,  and  also  to 
investigate  the  character  of  the  chemical  and  physical  tests  which 
are  applied  to  American  food  jDroducts  in  foreign  countries,  and, 
on  request,  to  inspect  such  products  when  intended  for  export  to 
countries  requiring  such  tests. 

The  appropriation  for  the  Bureau  of  Soils  was  increased  to  $234,700, 
a  net  increase  of  $27,800.  Its  work  was  provided  for  as  at  present 
except  for  some  changes  as  to  the  scope  of  the  tobacco  investigations. 

In  the  Bureau  of  Entomology  the  salary  of  the  Entomologist  was 
increased  from  $3,250  to  $4,000.  The  total  appropriation  was  in- 
creased $48,950,  making  $184,960,  of  which  $10,000  is  immediately 
available.  This  appropriation,  however,  includes  the  boll-w^eevil  in- 
vestigations which  have  been  carried  in  an  emergency  appropriation. 
In  addition,  the  Bureau  has  charge  of  the  gipsy  and  brown-tail  moth 
campaign,  for  which  an  emergency  appropriation  of  $250,000,  an  in- 
crease of  $100,000.  Avas  made,  the  entire  appropriation  being  im- 
mediately available.  The  silk  investigations  in  progress  for  several 
years  are  to  be  brought  to  a  close. 

In  connection  with  the  Bureau  of  Biological  Survey  it  will  be  re- 
called that  while  the  customary  appropriation  of  $52,000  was  granted 
last  year,  the  Secretary  was  directed  to  report  to  what  extent,  if  any, 
the  work  done  b}^  the  Survey  was  duplicated  by  any  other  Depart- 
ment of  the  Government,  and  the  practical  value  of  the  work  to  the 
agricultural  interests  of  the  country.  This  report,  according  to 
Chairman  Scott  of  the  House  Committee  on  Agriculture,  "  demon- 
strates clearly  that  the  work  of  the  Bureau  is  not  a  duplication  of  any 
being  done  elsewhere,  and  that  it  is  of  direct  and  very  great  value  to 
agriculture;"  and  the  work  of  the  Bureau  was  accordingly  continued 
with  an  increase  of  $10,000  for  biological  investigations. 

The  total  ajDpropriation  for  the  Office  of  Experiment  Stations,  in- 
cluding $720,000  for  the  stations  under  the  Hatch  Act,  is  $1,034,620, 
an  increase  of  $21,400.     This  increase  includes  $3,400  for  statutory 
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salaries  and  $5,000  for  agricultural  education  throu<i:h  farmers'  insti- 
tutes and  agricultural  schools,  making  $10,000  for  the  latter  purpose. 
For  the  general  maintenance  of  the  Office  and  the  irrigation  and 
drainage  investigations  the  appropriations  of  this  year,  $30,000  and 
$150,000,  respectively,  were  continued.  The  appropriations  for  the 
stations  in  Alaska,  Hawaii,  and  Porto  Rico  were  increased  $2,000  in 
each  case  to  correspond  with  the  increase  to  the  State  stations  under 
the  Adams  Act.  and  $5,000  was  granted  for  the  establishment  and 
nuiintenance  of  a  station  in  the  island  of  Guam.  This  island,  embrac- 
ing about  210  square  miles,  has  a  population  of  about  9.000,  chiefly 
engaged  in  agriculture  of  a  primitive  sort,  and  it  is  planned  to  extend 
assistance  to  its  inhabitants  who  are  now  experiencing  great  losses 
from  a  cocoanut  disease  recently  introduced,  wdiich  threatens  the 
complete  extinction  of  the  industry. 

An  appropriation  of  $7,000  was  also  made  to  the  Office  for  setting 
up  and  completing  the  apparatus  formerly  used  in  the  nutrition  in- 
vestigations and  the  preparation  for  publication  of  results  already 
obtained.  In  accordance  with  the  current  appropriation  act,  the 
respiration  calorimeter  and  accessory  apparatus  belonging  to  the 
Government  have  been  brought  from  Middletown,  Conn.,  to  Wash- 
ington, and  it  is  planned  to  install  them  in  completed  form  in  the 
basement  of  one  of  the  new"  laboratories  of  the  Department. 

The  Bureau  of  Statistics  received  an  increase  in  its  general  fund 
for  the  collection  of  agricultural  statistics  of  $7,000.  Reductions 
on  the  statutory  roll,  chiefly  through  transfer,  made  a  net  gain  of 
$1,700. 

To  provide  for  the  increase  in  the  general  business  of  the  Depart- 
ment consequent  on  that  of  the  several  bureaus,  additional  appropria- 
tions were  granted  of  $13,700  for  the  Office  of  the  Secretary,  $4,900 
for  the  Division  of  Accounts,  $18,100  for  the  Division  of  Publica- 
tions, and  $5,200  for  the  Library.  The  Chief  of  the  Division  of 
Accounts  was  made  administrative  officer  of  the  fiscal  affairs  of  the 
Department.  An  increase  of  $39,200  was  also  allowa^d  for  contingent 
expenses,  of  which  $25,000  is  for  the  construction  of  shops,  stables, 
and  storage  buildings  to  replace  the  present  structures  and  $8,000 
for  rent. 

The  work  of  the  Office  of  Public  Roads  was  broadened  tq  permit 
the  furnishing  of  exj)ert  advice  on  road  maintenance  and  adminis- 
tration, as  well  as  on  road  building,  and  the  appropriation  was  in- 
creased $17,340.  A  provision  was  inserted  forbidding  the  rent  or 
purchase  of  road-making  machinery. 

Large  as  is  the  aggregate  appropriation  for  the  Department,  it 
represents  only  about  1.5  per  cent  of  the  entire  Federal  ajipropriation 
and  a  per  capita  expenditure  of  less  than  20  cents;  and,  as  has  been 
indicated,  nuich  of  this  sum  is  in  the  natinv  of  permanent  improve- 
ments upon  an  investment. 
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Synthetical  chemistry  in  its  relation  to  biology,  E.  Fischer  (Chem.  Neivs, 
96  (1907),  Sos.  2500,  pp.  207-210;  2501,  pp.  212-215).— A  lecture  in  which  the 
author  summarizes  the  progress  which  has  been  made  in  biological  chemistry, 
particularly  with  reference  to  the  synthesis  of  proteids. 

Hydrolysis  of  the  crystalline  g-lobulin  of  the  squash  seed  (Cucurbita 
maxima),  T.  B.  Osborne  and  S.  H.  Clapp  (Amer.  Jour.  Physiol.,  19  {1907),  No. 
4,  pp.  475-481). — On  a  moisture  and  ash-free  basis  glutamiiiic  acid  made  up 
12.35  per  cent,  arginin  14.44  per  cent,  and  leucin  7.32  per  cent  of  a  total  of  55.77 
per  cent  cleavage  products  recovered.  Otlier  constituents  were  found  in  smaller 
proiiortlons. 

The  hydrolysis  of  hordein,  A.  Kleinschmitt  (Ztschr.  Physiol.  Chem., 
54  {1907),  Ao.  1,  pp.  110-118). — The  cleavage  products  of  hordein  were  identi- 
fied and  the  amount  estimated.  The  principal  cleavage  product  was  glutaminic 
acid,  with  leucin,  a-prolin,  and  phenylalanin  next  in  rank,  though  in  much 
smaller  amount.  Small  proportions  of  other  bodies  were  also  recovered. 
Neither  glycocoll  nor  lysin  was  found. 

Concerning  the  specific  rotation  of  proteids  of  the  water  and  alcohol  ex- 
tract of  cereal  flours,  Lindet  and  L.  Ammann  {Conipt.  Rend.  Acad.  Sci. 
[Paris],  145  {1907),  Xo.  4,  pp.  253-256). — The  si)ecific  rotation  of  the  gliadin  of 
wheat  flour  and  of  proteids  from  rye,  barley,  and  maize  was  determined.  For 
a  new  proteid  present  in  rye  and  b.irley  the  name  hordein  is  proposed. 

Concerning  glutamins,  II,  E.  Schulze  and  C.  Godet  (Landw.  Veis.  Stat., 
67  {1907),  No.  3-4,  pp.  313-319).— The  solubility  and  other  characteristics  of 
glutamin  were  studied.  This  body,  the  authors  conclude,  can  form  compounds 
with  acids.  Tests  with  citric  and, oxalic  acids  gave  crystalline  compounds  but 
they  were  not  regarded  as  pure. 

Concerning  starch,  W.  H.  Bloemendal  {Wchnschr.  Brau.,  24  {1907),  Nos. 
S3,  pp.  436-438;  34,  pp.  449-542;  trans,  from  Pharm.  Wakhl..  43  {1906),  pp. 
1249-1265). — A  summary  of  data  on  variations  in  the  composition  of  starch 
grains,  their  specific  gravity  and  constituents,  and  related  topics. 

The  activity  of  trypsin  and  a  simple  method  for  determining  it,  O. 
Gross  {Arch.  Expt.  Path.  u.  Pharmakol.,  58  {1907),  No.  1-2,  pp.  157-166).— 
A  method  for  determining  the  activity  of  trypsin  is  proposed  in  which  a  solu- 
tion of  casein  is  used  as  a  reagent. 

On  the  equilibrium  weights  of  ammonia,  F.  Haber  and  II.  Le  Rossignol 
{Bcr.  Dcut.  Chem.  GeselL,  40  {1907),  No.  8,  pp.  2144-2154;  abs.  in  Phys.  Chem. 
Centht.,  4  {1907),  No.  23,  p.  702). — A  repetition  of  investigations  by  Haber  and 
van  Oordt  on  this  subject  (E.  S.  R.,  17,  p.  525)  is  reported. 

Contribution  to  the  knowledge  of  calcium  carbonate,  II  and  III,  W. 
Meigen  {Ber.  Naturf.  Gescll.  Freiburg,  15  {1907),  Oct.,  pp.  38-74). — This  is  an 
exhaustive  chemical  study  of  calcium  carbonate  as  produced  under  different 
910 


AGRICULTURAL    CHEMISTRY.  911 

conditions.     For   first    jiait    of  this   articl(>   sec  a    lu-cvioiis  note    (E.   S.   K.,   15, 

On  the  titrimetric  determination  of  phosphoric  acid  by  means  of  uranium, 
F.  Repiton  {.Uoitit.  tSci.,  .',.  so:,  21  (1907),  II,  No.  791,  pp.  7:13,  75//;  abst.  in 
Chnn.  ZcntbL,  1907,  II,  Xo.  26,  p.  207S;  Chcm.  Zig.,  32  (1908),  No.  20,  Rcpcrt., 
p.  i25).— This  is  a  modification  of  the  cochineal  method  of  Malot.  It  is  asserted 
that  the  sharpness  of  the  color  reaction  is  greatly  increased  by  using  a  cochineal 
tincture  preparetl  as  follows:  Boil  4  gm.  pulverized  cochineal  one  hour  with  100 
cc.  of  water.  rei)lace  evaporated  water,  and  boil  again.  After  cooling  add  HO  cc. 
of  alcohol,  mix.  and  filter.  To  the  solution  to  be  tested  add  r.  cc.  of  acetic  acid 
solution  of  sodium  acetate,  dilute  to  100  cc,  boil,  add  a  few  drops  of  cochineal 
tincture,  and  titrate  with  uranium  solution  to  a  gray-green  coloration.  By  this 
method  an  instantaneous  change  of  color  is  obtained. 

Chemical  soil  and  fertilizer  analysis,  E.  A.  Mitscheklich  {Fiihling's 
handle.  Ztg.,  57  (1908),  No.  1,  pp.  7-i5).— This  article  reports  further  experi- 
ence with  methods  referred  to  in  a  previous  article  (E.  S.  R.,  18,  p.  417).  The 
controlling  considerations  in  the  working  out  of  these  methods  have  been  (1) 
the  need  of  accurate  and  uniform  methods  of  examining  fertilizers  and  soils, 
and  (2)  the  recognition  of  the  fact  that  plant  food  must  be  in  soluble  form  to 
be  assimilated  by  plants. 

Studies  made  of  the  factors  controlling  the  solubility  of  plant  food  in  the  soil 
with  reference  to  the  working  out  of  an  analytical  method  of  determining 
availability  of  the  soil  constituents  are  briefly  summarized.  On  the  basis  of 
the  results  thus  obtained  the  author  takes  as  a  measure  of  the  plant  food 
which  becomes  available  during  the  period  of  growth  the  amounts  of  the  plant 
food  constituents  dissolved  from  the  soil  by  25  times  its  weight  (on  the  dry 
basis)  of  water  saturated  with  cai-bon  dioxid,  digesting  with  constant  agitation 
for  11^  hours  at  30°  C. 

The  results  obtained  by  this  method  on  different  kinds  of  soils  unfertilized 
and  receiving  different  amounts  of  fertilizing  materials,  as  well  as  on  a  large 
number  of  samples  of  Thomas  slag,  are  reported.  While  the  method  as  a  rule 
showed  very  distinctly  the  increase  in  plant  food  due  to  the  addition  of  the 
fertilizing  materials,  it  did  not  in  many  cases  show  increases  agreeing  with  the 
amounts  actually  added.  This  is  explained  in  some  cases  as  due  to  chemical 
changes  brought  about  in  the  soil  by  the  action  of  the  added  material,  and 
leads  the  author  to  conclude  that  soils  vary  to  such  an  extent  individually  that 
no  general  rule  can  be  laid  down  with  reference  to  their  fertilizer  requirements. 

The  comparison  of  the  carbon  dioxid  method  of  the  author  with  the  citric 
acid  method  of  Wagner  on  various  samples  of  Thomas  slag  showed  that  as  a 
rule  8.9  per  cent  less  of  the  total  phosphoric  acid  was  dissolved  by  the  author's 
method  than  by  that  of  Wagner.  The  author,  however,  claims  that  these 
results  agreed  more  closely  wnth  the  results  of  pot  experiments  than  those  ob- 
tained by  the  citric  acid  method. 

The  colorimetric  determination  of  nitrogen  in  soils  by  the  Nessler  reagent, 
Chouchak  and  I.  Pouget  (Bui.  Hoc.  Vliim.  France,  .).  set:,  1  (1907),  No.  2.'i, 
pp.  1173-1180;  abs.  in  Chcm.  ZcntbL,  1908,  I,  No.  8,  pp.  761,  762).— Adapta- 
tions of  the  soda-lime  and  Kjeldahl  methods  to  the  determination  of  nitrogen 
in  soils  by  the  Nessler  reagent  are  described,  and  tests  of  the  convenience  and 
accuracy  of  the  adaptations  are  reported. 

In  case  of  the  soda-lime  method  0.3  gm.  of  soil  taken  from  a  carefully  selected 
and  finely  ground  sample  of  20  gm.  is  mixed  with  0.02  to  0.03  gm.  of  anhydrous 
oxalic  acid,  and  after  mixture  with  soda-lime  in  the  usual  way  is  subjected 
to  combustion  in  a  glass  tube  8  to  10  nun.  diameter  and  20  to  30  cm.  long.  The 
various  precautions  to  be  observed  iu  order  to  insure  purity  of  reagents  and 
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prevent  errors  due  to  ammonia  in  the  air  are  described  in  detail.  It  is 
claimed  tliat  with  the  small  quantities  of  material  and  ai)i)aratus  required 
complete  combustion  is  much  more  easily  carried  out. 

When  the  Kjeldahl  process  is  used  0.2  to  O.G  gm.  of  the  soil  is  digested  with 
about  5  cc.  of  sulphuric  acid  until  transformation  of  the  nitrogen  into  am- 
monia is  complete.    The  ammonia  is  distilled  and  Nesslerized  in  the  usual  way. 

Tests  of  both  methods  are  reported  showing  that  a  high  degree  of  accuracy  is 
possible. 

On  a  method  of  determining  small  amounts  of  nitrogen  and  the  applica- 
tion of  the  method  in  the  detection  of  organic  impurities  in  water,  S. 
KoKSCHUN  (Arch.  Hijg.,  62  (.1907),  No.  1,  pp.  U2-106;  abs.  in  Ghcm.  ZcntbL, 
1907,  II,  No.  18,  pp.  1548,  1549;  Chem.  Ztg.,  31  (1907),  No.  101,  Repert.  No. 
93,  p.  631). — In  the  method  proposed,  from  200  cc.  to  1  liter  of  the  water  is 
evaporated  to  20  cc.  after  the  addition  of  from  2  to  3  cm.  of  dilute  sulphuric 
acid.  From  5  to  8  cc.  of  concentrated  sulphuric  acid  and  about  1  gm.  of  potas- 
sium sulphate  are  then  added  and  the  solution  boiled  until  colorless.  The 
acid  is  neutralized  and  the  ammonia  determined  by  Nesslerization.  The  nitro- 
gen in  suspended  matter  in  the  water  is  determined  by  precipitation  witli  fresh 
basic  ferric  acetate,  the  precipitate  being  collected  and  treated  as  described 
above. 

Notes  on  volumetric  determination  of  magnesium  in  water,  G.  B.  Frank- 
FORTER  and  Lillian  Cohen  {Jour.  Amer.  Chcm.  Soc,  29  {1907),  No.  10,  pp. 
1464-1467;  abs.  in  Chcm.  ZentbJ.,  1907,  II,  No.  26,  p.  2080).— The  authors  call 
attention  to  an  error  in  the  calculations  in  the  original  description  of  Meade's 
modification  of  Stalba's  arsenic  method  for  determining  magnesium  in  water. 
They  also  report  tests  of  the  corrected  method  in  which  better  results  were 
obtained  without  the  use  of  starch  as  an  Indicator. 

Contribution  to  the  determination  of  oxygen  in  water,  W.  Cronheim 
{Ztschr.  Aiigew.  Chem.,  20  {1907),  No.  45,  pp.  1939-1942;  abs.  in  Chcm. 
Zcnibl.,  1907,  II,  No.  26,  p.  207. 'i). — This  article  deals  with  sources  of  error  in 
the  Winkler  method  for  the  determination  of  oxygen  in  water  and  with  correc- 
tions which  must  be  applied  in  order  to  obtain  reliable  results. 

The  polarimetric  determination  of  sucrose.  Ill,  The  Clerget  method, 
F.  Watts  and  H.  A.  Tempany  {West  Indian  Bui.,  8  {1907),  No.  1,  pp.  111- 
119). — A  critical  study  of  the  Clerget  method  is  reported  and  some  modifica- 
tions are  suggested.  According  to  the  authors,  the  results  obtained  "  emphasize 
the  very  great  accuracy  of  the  process  as  an  analytical  method,  and  the  indis- 
criminate use  of  factors  regardless  of  the  conditions  for  which  they  were  de- 
termined can  not  be  too  strongly  deprecated,  as  detracting  from  the  intrinsic 
accuracy  of  what  is  undoubtedly  one  of  the  most  accurate  processes  employed 
in  organic  analysis." 

The  polarimetric  determination  of  starch,  E.  Ewers  {Ztschr.  Offentl.  Chem., 
14  {1908),  No.  1,  pp.  8-19). — The  article  describes  a  polarimetric  method  of 
determining  the  starch  content  of  such  substances  as  grain,  meal,  bran,  feeding 
stuffs,  and  potatoes. 

To  the  sample  in  a  flask  acetic  acid,  hydrochloric  acid,  and  hot  water  are 
added  successively,  with  digestion  in  a  hot  water  bath  for  a  stated  period  at 
each  addition.  Potassium  ferrocyanid  is  added  to  the  cooled  solution,  which 
is  then  diluted  to  a  given  volume,  filtered,  and  tested  in  a  polarimeter.  A  blank 
test,  similar  to  the  above,  with  the  omission  of  the  hydrochloric  acid,  is  also 
made,  the  data  being  used  as  a  correction  to  those  from  the  preceding  test. 

The  reported  results  by  this  method  agreed  very  closely  with  those  by  the 
gravimetric  method.     The  author  believes  that  it  is  specially  applicable  for 
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the  determination  of  tlio  value  of  raw  materials  and  jirodncts  in  stareh  making 
and  in  the  distilling  industry. 

Determining'  the  starch,  in  barley  by  means  of  polarization,  Windisch 
(Ztscfir.  Spiritusimlus.,  30  (1907),  Nos.  35,  p.  319;  36,  p.  391). — A  summary 
and  discussion  of  data  and  a  comparison  of  methods. 

Note  on  the  estimation  of  starch  in  commercial  starch  and  starchy  ma- 
terials, E.  Parow  and  F.  Neumann  (Zischr.  Spirit imndus.,  30  (1907),  No. 
.'*,?,  pp.  563,  56.'f). — From  a  comparative  study  of  methods,  the  authors  suggest 
the  use  of  a  sodiuni-chlorid-liydrocliloric  acid  solution  as  a  solvent. 

Composition  of  cacao  crude  fiber,  H.  Matthes  and  F.  Streitbekger  (Ber. 
Dent.  Chem.  Gcsell.,  J,0  {1907),  pp.  Jil95-4199;  abs.  in  Vhriii.  Zrnthl.,  1907, 
II,  No.  22,  pp.  1806,  1807).— A  critical  study  of  methods. 

A  comparison  of  methods  for  the  determination  of  the  alkalinity  of  ash. 
H.  C.  Lythgoe  {A)iii.  Rpt.  Bd.  Health  Mass.,  38  (1906),  pp.  .',//-///.'/).— The 
incinerated  ash  was  extracted  successively  with  cold  and  boiling  water  and  the 
extract  titrated  with  decinormal  sulphuric  acid,  using  plienolphthalein,  methyl 
orange,  cochineal,  and  litmus  as  indicators.  With  phenoli)hthalein  an  excess 
of  acid  was  added,  the  solution  boiled  until  the  carbon  dioxid  was  expelled, 
and  the  excess  of  acid  determined  by  titrating  with  decinormal  alkali.  Vinegar, 
lime  juice,  and  raspberry  sirup  were  the  materials  used.  From  this  work, 
which  is  regarded  as  preliminary,  the  author  concludes  that  phenol phthalein 
gives  more  nearly  the  correct  results. 

New  method  of  separating  and  determining  organic  acid  in  fruits  and 
vegetables,  J.  M.  Alisahary  (Voinpt.  Rend.  Acad.  Sci.  [Pans],  lJf5  (1907), 
No.  22,  pp.  1232,  1233). — Since  the  direct  analysis  of  plant  extracts  with  water 
is  time-consuming  and  unsatisfactory,  the  author  extracts  successively  with 
chloroform,  alcohol,  and  ether.  The  free  organic  acids  are  recovered  in  the 
ethereal  and  alcoholic  extracts.  In  order  to  recover  the  acids  present  as  salts 
the  material  is  boiled  before  extraction  with  alcohol  containing  hydrochloric 
acid. 

The  determination  of  tartaric  acid  in  the  presence  of  malic  and  succinic 
acids,  J.  VON  Ferentzy  {Chem.  Ztg..  31  {1907),  No.  90,  p.  1118). — A  brief  note 
on  the  determination  of  tartaric  acid  as  a  basic  magnesium  salt,  a  method, 
which,  according  to  the  author,  gave  satisfactory  results. 

The  determination  of  tartaric  acid  in  cider,  G.  A.  Le  Roy  {Compt.  Rend. 
Acad.  8ci.  [Paris],  145  {1907),  No.  25,  p.  1285).— The  method  outlined  depends 
upon  the  color  reaction  between  a  solution  of  resorcin  and  sulphuric  acid. 

A  method  of  determining  alcohol  in  wine,  M.  Duboux  and  P.  Dutoit 
{Schwciz.  Wchnschr.  Chem.  u.  Pharm.,  //5  {1907),  Nos.  48,  pp.  753-755;  .',9, 
pp.  773,  77^). — The  critical  temperature  method  in  which  variations  are  brought 
about  by  the  proportion  of  water  present.  As  shown  by  comparative  determina- 
tions the  values  obtained  agree  closely  with  those  by  the  specific  gravity  method. 

Benzoic  v.  cinnamic  acid  in  food  analysis,  W.  L.  Scoville  {Amer.  Jour. 
Pharm.,  79  {1907),  No.  12.  pp.  .5 '/.''-J.T /).— According  to  the  author's  experi- 
ments, it  is  difficult  to  differentiate  between  cinnamic  and  benzoic  acid  by 
the  ordinary  analytical  methods,  a  matter  which  is  of  importance  in  the  analy- 
sis of  goods  spiced  with  cinnamon. 

"The  best  test  found  for  distinguishing  between  the  two  acids  is  the  man- 
ganous  test.  Manganous  salts  give  a  white  precipitate  with  clnnamates,  which 
gradually  becomes  crystalline.  No  precipitate  is  found  with  benzoates,  even 
in  moderately  strong  solutions.  The  precipitate  forms  slowly  with  cinnamates, 
but  is  quite  delicate.  The  solution  should  be  allowed  to  stand  an  hour,  at 
least,  with  moderately  weak  solutions." 
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Rapid  measurement  of  potassium  bichromate  in  milk,  Gouere  (Coinpt. 
Bend.  Acml.  iici.  [I'aris],  1J,6  (1908),  No.  6,  pp.  291,  292).— To  milk  ash  dis- 
solved in  cold  water  is  added  a  solution  of  potassium  iodid  and  hydrochloric 
acid.  The  liquid  turns  brown,  due  to  iodin  liberated.  Standardized  sodium 
hyposulphite  is  added  from  a  burette  until  the  brown  color  disappears  and  a 
blue  color,  due  to  chromium  salt,  is  obtained  free  from  yellow.  This  of  itself 
serves  as  an  indicator  for  the  end  point  of  the  reaction.  It  is  advantageous 
to  use  a  solution  of  sodium  hyposulphite  of  which  1  cc.  is  equivalent  to  1  mg.  of 
potassium  bichromate. 

Analysis  of  butter  for  the  detection  of  falsification,  D.  Crispo  {Analyse 
(III  BcKiTc  pour  hi  Recherche  de  la  Falsification.  Antwerp,  1907,  pp.  IJf). — A 
brief  account  of  tlie  methods  employed  in  official  examinations  in  the  laboratory 
of  ATitwerp. 

A  new  constant  for  butter  analysis,  T.  R.  Hodgson  (Chem.  News,  96  (1907), 
No.  2J(i<!.  pp.  213,  21Ji). — In  endeavoring  to  devise  a  method  of  detecting  the 
presence  of  cocoanut  oil  in  butter  the  author  found  the  quantity  of  oxygen 
required  to  oxidize  a  given  quantity  of  saponified  butter  fat  invariable.  This 
constant  for  butter  fat  he  calls  the  oxygen  equivalent.  The  method  which  he 
describes  consists  in  oxidizing  with  potassium  permanganate  the  acids  obtained 
from  l)utter  fat  after  saponification  with  caustic  potash  and  acidification  with 
sulphuric  acid. 

The  oxygen  equivalent  of  cocoanut  oil,  T.  R.  Hodgson  {Chem.  News,  96 
{1907),  No.  2507,  p.  288). — The  oxygen  equivalent  of  20  samples  of  connnercial 
cocoanut  oil,  not  specially  purified,  was  determined  by  the  method  previously 
described  (see  preceding  abstract).  The  I'esults  for  the  different  samples 
varied  considerably,  but  the  highest  value  was  very  much  lower  than  that  of 
butter  fat. 

A  method  for  the  detection  of  cocoanut  oil  in  butter  fat,  T.  R.  Hodgson 
{Chem.  News,  96  {1907),  No.  2508,  p.  297).— The  oxygen  equivalents  of  0  mix- 
tures of  butter  fat  and  cocoanut  oil,  one  pure  butter  fat  and  one  pure  cocoanut 
oil,  were  determined  by  the  author's  method  (see  preceding  extract).  The 
quantity  of  cocoanut  oil  in  the  successive  mixtures  was  increased  regularly 
from  10  to  00  per  cent.  The  results  of  the  tests  for  the  presence  of  the  oil 
showed  an  almost  constant  difference,  corresponding  to  the  constant  increase 
in  the  amount  present.  In  3  cases  the  calculated  percentage  of  cocoanut  oil 
agreed  exactly  with  the  actual,  in  2  it  was  slightly  above,  and  in  4  it  was 
slightly  below  the  actual  amount. 

The  dependence  of  the  Polenske  number  on  manipulation,  W.  Arnold 
{Pharm.  ZentrulhaUe,  J,9  {1908),  No.  13,  pp.  2 37 -2. il).— The  author  believes  that 
since  variations  in  the  Polenske  number  are  so  commonly  caused  by  the 
character  of  the  wire  gauze  used.  e.  g.,  with  respect  to  the  size  of  the  mesh  or 
the  wire,  whether  the  wire  is  copper  or  iron,  etc.,  it  is  better  to  discard  the  net 
and  conduct  the  distilhition  over  the  free  flame. 

The  estimation  of  fat  in  feces,  I.W.  Hall  {Brit.  Med.  Jour.,  1907,  No.  2.',J,6, 
p.  1399). — A  I'apid  method  of  estimating  fat  in  feces  is  describetl  which  is 
especially  suitable  for  clinical  purposes.  Feces  are  treated  with  potassium 
hydroxid  solution  made  up  to  definite  volume  and  the  fat  in  an  aliquot  sample 
is  then  extracted  in  a  centrifugal  machine  or  in  some  other  way  after  treatment 
with  alcohol  and  hydrochloric  acid  under  the  prescribed  conditions. 

The  microscopy  of  technical  products,  T.  F.  Hanausek,  trans,  by  A.  L. 
AVinton  and  Kate  (1.  Barber  {New  York  and  London,  1907,  pp.  XII+J^71,  figs. 
276;  rev.  in  Amer.  Jour.  Pharm.,  80  {1908),  No.  1,  p.  37). — This  is  a  handbook 
for  the  student  and  investigator  of  raw  materials,  with  chapters  on  the  micro- 
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scope  and  its  accessories,  niicrotecliUHiue  ami  ri'a.Lients,  staivli  and  inuliii,  ve.ice- 
table  fibers  and  the  microscopic  examination  of  paper,  animal  fibers,  mineral 
fibers  and  textiles,  wood  of  dicotyledons  and  .^ynmospernis,  monocotyledonons 
stems,  subterranean  orjxans  and  barks,  leaves,  insect  powder,  fruits  and  seeds, 
includinj;  oil  cakes,  teeth,  bone,  horn,  etc.,  and  microchemical  analysis. 

A  new  apparatus  for  the  rapid  determination  of  dry  matter  in  wheat 
gluten,  W.  Bremer  (Clicm.  Ztg.,  SI  {1901),  No.  88,  p.  1008,  fig.  1). — By  means 
of  especially  constructed  porcelain  plates  the  author  believes  that  gluten  may  be 
couvenienfly  dried  in  a  thin  layer  in  a  short  time. 

Use  of  the  Abbe  refractonieter  for  the  determination  of  dry  substance  in 
cane  juice  and  sugar-house  products,  H.  C.  P.  Geerligs  (Intcniat.  t^ugar 
Jour.,  10  (1008),  No.  110,  pp.  68-81 ). — A  study  of  the  use  of  the  refractometer 
for  the  determination  of  dry  substance  in  cane  juices  in  preference  to  older 
methods,  depending  for  success  on  the  reading  of  the  Brix  hydrometer,  is  given 
in  detail. 

Agricultural  chemistry  in  the  first  half  of  the  year  1907,  Zielstorff 
{Client.  ZtscJir.,  7  {1008),  No.  1,  pp.  l-tl). — This  article  summarizes  briefly  the 
progress  during  the  period  named  in  investigations  relating  to  the  nutrition  of 
plants  and  animals. 

General  index  of  Chemisches  Centralblatt  for  the  years  1902-1906,  A. 
Hesse  and  I.  Block  (Vlicni.  Cciithl.,  ilcn.  Reg.  100.^-1006,  pp.  166S).— Both 
authors  and  subjects  are  indexed. 
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The  study  of  the  weather  as  a  branch  of  nature  knowledge,  M.  I.  New- 
BiGiN  (Hoot.' Gcogr.  Mag.,  ,^.i  {1907),  No.  12,  pp.  627-6-'i8,  fiy.s.  0). — This  is  an 
address  to  teachers  which  attempts  to  show  what  there  is  to  teach  in  connection 
with  the  weather  and  to  suggest  methods  of  teaching  it. 

Smithsonian  meteorological  tables,  A.  McAdie,  C.  F.  Marvin,  and  C.  Abbe 
{Smithsn.  Misc.  Collect.,  35,  No.  1032,  3.  rev.  eel.,  pp.  LZ+2S0).— This  is  the 
third  revised  edition  of  these  tables,  the  first  edition  of  which  was  issued  in 
1893.  In  this  edition  "  all  errata  thus  far  detected  have  been  corrected  upon  the 
plates,  the  Marvin  vapor  tensions  over  ice  have  been  introduced,  Professor  F.  H. 
Bigelow's  system  of  notation  and  formulte  has  been  added,  the  list  of  meteoro- 
logical stations  has  been  revised,  and  the  international  meteorological  symbols, 
together  with  the  Beaufort  notation,  are  given  at  the  close  of  the  A-olume." 

Organization  and  development  of  the  meteorological  service  of  Mexico, 
M.  E.  Pastrana   {Heraldo  Ag>:,  7   {1907),  Nos.  11,  pp.  2.'i-26;  12,  pp.  21-23). 

Monthly  Weather  Review  {Mo.  Weather  Rev.,  35  (1907),  Nos.  11,  pp. 
503-556,  figs.  16,  charts  8;  12,  pp.  557-606,  pis.  4,  figs.  13,  charts  S).— In  addition 
to  the  usual  reports  on  forecasts,  warnings,  weather  and  crop  conditions, 
meteorological  tables  and  charts  for  the  months  of  November  and  December, 
1907,  recent  papers  bearing  on  meteorology,  recent  additions  to  the  Weather 
Bureau  library,  etc.,  these  numbers  contain  the  following  articles  and  notes: 

No.  11. — Phenomena  connected  with  the  San  Francisco  Earthquake,  by  C.  M. 
Richter  and  A.  (i.  McAdie;  The  Christmas  Snowstorm  of  1900  (illus.),  by  H.  R. 
Mill ;  Well-marked  Foehn  Effects  with  (Jreat  Diurnal  Ranges  of  Temperature 
in  Southern  California,  by  A.  G.  McAdie;  The  Central  Pennsylvania  Meteor  of 
October  1,  1907,  by  H.  A.  Peck ;  The  Relation  of  the  Movements  of  the  High 
Clouds  to  Cyclones  in  the  West  Indies,  by  J.  T.  Quiu ;  A  Method  of  Preserving 
Rainfall,  by  J.  C.  Alter;  Studies  of  Frost  and  Ice  Crystals,  by  "W.  A.  Bentley; 
The  Winds  of  the  Lake  Region  (illus.),  by  A.  .1.  Henry;  Influence  of  Vegetation 
iu  Causing  Rain;   Weather  Bureau  Men  as  Educators;  A  Universal  Seismo- 
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graph  for  Horizontal  Motiou  and  Xutes  on  the  lieQuirements  that  Must  be  Satis- 
fied (illus.),  by  C.  F.  Marvin;  and  Publication  of  Climatological  Data  from 
Cooperative  Observers. 

No.  12. — Comprehensive  Maps  and  Models  of  the  Globe  for  Special  Meteoro- 
logical Studies,  by  C.  Abbe;  The  Jamaica  Hurricane  of  October  18-19,  1815 
(illus.),  by  M.  Hall;  Climatology  of  Jacksonville,  Fla.,  and  Vicinity  (illus.),  by 
T.  F.  Davis ;  The  Utilization  of  Mist,  Fog,  Dew,  and  Cloud ;  Dew  Ponds,  by  E.  A. 
Martin;  Temperature  Courses  (illus.),  by  H.  Gawthrop;  Seasonal  Departures 
of  Temperature  at  Philadelphia,  Pa.,  during  the  Last  Twenty  Years,  by  H. 
Gawthrop ;  Electric  Disturbances  and  Perils  on  Mountain  Tops,  by  J.  E. 
Church,  jr.;  Earthquakes  on  the  Pacific  Coast,  by  A.  G.  McAdie;  Further 
Observations  of  Halos  and  Coronas,  by  M.  E.  T.  Gheury ;  Notes  on  the  James- 
town Tercentennial  Exposition,  by  J.  H.  Spencer ;  Specific  Gravity  of  Snow,  by 
M.  E.  T.  Gheury;  Atmospheric  Dust  in  the  Gulf  of  Mexico,  by  E.  Bauvard;  and 
Studies  of  Frost  and  Ice  Crystals,  by  W.  A.  Bentley. 

Meteorological  observations  {Maine  Sta,  Bui.  150,  pp.  331-333). — The  usual 
summaries  of  observations  on  pressure,  precipitation,  cloudiness,  and  wind 
movement  at  Orono,  Me.,  and  on  precipitation  at  various  places  in  the  State 
during  1907  are  given.  The  mean  atmospheric  pressure  for  the  year  at  Orono 
was  29.84  in.  The  mean  temperature  was  41.93°  F.,  the  mean  for  39  years 
being  42.22°  F.  The  total  precipitation  was  42.49  in.,  the  mean  for  39  years 
being  43.81  in.  The  snowfall  was  100.7  in.,  the  average  for  39  years  being  91.9 
in.  The  number  of  cloudy  days  was  151.  "  January  was  3°  and  February  5° 
below  the  a\erage',  while  March,  April,  and  May  fell  from  1  to  3°  below  the 
average.  On  the  other  hand,  December  was  over  7°  above  the  average  for  that 
month.  Other  minor  compensations  brought  the  mean  temperature  of  the  year 
within  0.29°  of  the  average.  The  precipitation  was  very  unevenly  distributed, 
with  a  total  1.32  in.  below  the  average." 

Meteorological  records  for  1906  (Netc  York  State  Sta.  Rpt.  1906,  pp. 
JiGO-JilO). — Tables  are  given  which  show  tridaily  readings  of  the  standard  air 
thermometer  during  each  month  of  1906,  daily  readings  of  maximum  and  mini- 
mum thermometers  at  5  p.  m.  for  each  month  of  the  year,  a  monthly  summary 
of  maximum,  minimum,  and  standard  thermometer  readings,  average  monthly 
and  yearly  temperature  since  1SS2,  monthly  and  yearly  maximum  and  minimum 
temperatures  from  1883  to  1906  inclusive,  and  rainfall  by  months  since  1882. 

Meteorological,  magnetic,  and  seismic  observations  of  the  College  of 
Belen  of  the  Society  of  Jesus,  Havana,  1906,  L.  Ganooiti  {Ohservatorio 
Meteorologico,  Magnetico  y  Seismico  del  Cvlegio  de  Belen  de  la  Compama  de 
Jesns  en  la  Hahana,  ano  de  1906.  Havana,  1901,  pp.  86,  dgms.  3). — A  detailed 
report,  largely  tabular  and  diagrammatic,  of  the  usual  observations. 

Meteorological  observations,  T.  F.  Sedgwick  (Mem.  Estac.  Expt.  y  Lab. 
Cai'ta  Azacar,  1906-7,  pp.  Jf5-49). — Summaries  are  given  of  observations  at  a 
nimiber  of  points  in  Peru  on  temperature  during  each  month  of  1904,  1905,  and 
1906,  and  for  the  first  half  of  1907. 

The  weather  of  the  year  1905  in  Hertfordshire,  J.  Hopkinson  (Trans. 
Hertfordshire  Nat.  Hist.  Soc,  13  {1907),  No.  1,  pp.  33-ii8). — This  is  a  continu- 
ation of  long-period  obsei'vations  at  Watford,  St.  Albans,  and  other  stations 
in  Hertfordshire,  the  report  for  1905  being  made  up  from  observ^ations  at  53 
stations.  As  usual,  tabular  summaries  are  given  of  observations  on  tempera- 
ture, rainfall,  humidity,  sunshine,  and  cloudiness,  and  the  weather  conditions 
of  each  month  are  described.    The  data  for  rainfall  are  particularly  full. 

"  The  year  1905  was,  on  the  whole,  warm  and  dry ;  the  air  was  of  average 
humidity,  the  sky  rather  more  cloudy  than  usual.    Though  the  rainfall  was 
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deficient  in  quantity,  in  frequency  it  slijititly  exceeded  the  average,  and  there 
were  many  heavy  falls. 

"The  mean  temperature  was  4S.1)°,  being  O.G°  above  the  average;  the  mean 
daily  range  was  14.5°,  being  1.4°  below  the  average,  the  excess  of  temperature 
thus  being  due  to  the  warmth  of  the  nights.  "  The  rainfall  A^as  2:5.48  in.,  being 
1.20  in.  below  the  average  for  the  decade  1800-1S09,  and  2.GG  in.  below  tliat  for 
the  60  years  1840-1899.  The  number  of  wet  days  was  169,  being  one  more  than 
the  average  for  the  30  years  1870-1899.  .  .  . 

"  The  rainfall  in  Hertfordshire  continues  to  be  in  excess  of  that  of  the  ad- 
joining counties,  and  in  1905  did  not  only  exceed  their  average  but  was  greater 
than  that  of  any  one  of  them.  .  .  . 

"  Two  meteorological  events  in  the  year  call  for  special  notice,  a  hurricane 
at  St.  Albans,  and  elsewhere,  but  verj^  locally,  in  the  South  of  England,  on 
Wednesday,  ]March  15,  and  the  thunderstorms  which  raged  all  over  the  county, 
and  in  fact  extended  all  over  the  kingdom,  on  Sunday,  July  9." 

Report  on  phenological  phenomena  observed  in  Hertfordshire  during  the 
year  1905,  E.  Mawley  {Trans.  Hertfordshire  Nat.  Hist.  Soc,  13  {1907),  No. 
1,  pp.  81-88). — This  is  the  usual  record  of  such  observations  relating  to  the 
progress  of  the  seasons,  the  dates  of  flowering  of  plants,  and  the  migration 
of  birds  and  insects.  The  report  is  compiled  from  observations  at  12  different 
places  in  the  county. 

The  growing  season  was  unusually  long  and  favorable  to  farm  crops.  "  The 
yield  of  wheat  was  4  per  cent  abo\e  the  average  for  the  previous  ten  years, 
barley  2  per  cent  above,  oats  3  per  cent  above,  beans  16  per  cent  above,  peas 
11  per  cent  above,  turnips  16  per  cent  above,  mangolds  14  per  cent  above,  and 
hay  (clover,  etc.)  8  per  cent  above,  while  potatoes  were  an  average  crop,  and 
hay  (permanent  pasture)  1  per  cent  below  the  average  for  the  same  ten  years. 
It  will  thus  be  seen  that  of  all  the  farm  crops  there  was  only  one  in  which 
the  yield  was  in  any  way  below  average. 

"  The  fruit  crops,  according  to  the  returns  sent  in  to  the  Gardeners'  Chronicle, 
on  the  other  hand,  were,  taking  the  county  as  a  whole,  remarkably  poor,  the 
yield  of  apples  and  plums  being  very  small,  those  of  pears  and  strawberries 
rather  better  but  still  under  average,  while  the  crops  of  raspberries,  currants,  and 
gooseberries  were,  if  anything,  rather  in  excess  of  their  respective  averages." 

The  meteorology  of  Scotland  during  1906  {Jour.  Scot.  Met.  Soc,  3.  ser., 
l.'i.  No.  2'i,  pp.  I.'i9-216). — Details  of  meteorological  observations  throughout 
Scotland  are  given  in  tables  and  notes. 

[Temperature  and  rainfall  of  Cape  of  Good  Hope]  {Statis.  Reg.  Cape  Good 
Hope,  I'JOG,  pp.  ,il,  32). — Tables  are  given  which  show  the  maximum  and  mini- 
mum temperature  of  each  month  of  the  year  and  the  total  rainfall  as  compiled 
from  records  at  typical  stations  in  different  parts  of  the  colony. 

Hourly  meteorological  observations  at  the  Manila  central  observatory, 
1905  {Ann.  Rpt.  PhiUppine  Weather  Bur.,  1905,  pt.  1,  pp.  155). — This  report 
records  the  results  during  1905  of  hourly  observations  at  the  central  observa- 
tory at  Manila  on  atmospheric  pressure,  temperature,  I'elative  humidity,  vapor 
tension,  direction  and  force  of  the  wind,  and  direction,  form,  and  amount  of 
clouds.     There  are  also  general  notes  on  the  weather  conditions  of  the  year. 

Some  air  temperature  readings  at  several  stations  on  sloping  ground, 
R.  S.  Vinson  and  E.  .J.  Russell  {Jour.  Agr.  Sci.,  2  {1907),  No.  3,  pp.  221-226, 
figs.  2). — Temperature  observations  at  several  stations  on  a  slope  about  li 
miles  long,  with  a  total  difference  in  altitude  of  580  ft.,  are  recorded  and  dis- 
cussed with  reference  to  danger  of  spring  frosts  in  different  parts  of  the  area. 
The  temperature  readings  wei'e  made  at  0  in.  and  at  2  meters  above  the  ground 
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from  April  14  to  May  31.  Tliey  show  :i  distinct  fall  of  temperature  with  de- 
creasing altitude,  and  that  low  land  is  distinctly  colder  by  night  and  hotter  by 
day  than  more  elevated  land.  It  was  also  observed  that  a  small  river  flowing 
along  the  lower  edge  of  the  area  increased  the  temperature  of  the  air  and  less- 
ened danger  of  frost  to  a  distance  of  1!)G  ft.  from  its  edge. 

Clouds,  rains,  and  fires,  H.  Memery  (Rev.  Nepholog.,  1907,  No.  21,  pp.  161, 
162;  l\Hiture  {Paris],  So  {1907),  A'o.  1796,  ^ui).,  p.  170;  uhs.  in  Lit.  Diijvsi,  So 
(1907),  No.  23,  p.  867). — ^A  note  on  this  subject  which  casts  doubt  on  the  popu- 
lar belief  that  heavy  rainstorms  frequently  follow  great  fires,  a  subject  to  which 
attention  is  called  by  R.  Radan  in  his  work  on  The  New  Meteorology  and  the 
Prediction  of  the  Weather. 

Rain-producing  east  winds  and  their  influence  on  the  summer  of  1907, 
R.  RicHAUDSON  (JoKi:  Scot.  Met.  Soc.,  S.  ser.,  I'l,  No.  2i,  pp.  l.'il-l'jS). — This 
paper  attempts  to  show  that  the  frequent  sudden  shiftings  of  the  wind  to  the 
east  on  the  east  coast  of  Scotland  did  much  to  produce  the  cold  and  rainy 
weather  which  characterized  the  sununer  of  1907. 

Rainfall  on  the  plains,  L.  G.  Carpenter  (Colorado  Sta.  Bui.  123,  pp.  21-32). — 
Observations  on  rainfall  during  37  years  at  Denver,  27  at  Fort  Collins,  11  at 
Wray,  14  at  Hamps,  16  at  Yuma,  17  at  Leroy,  16  at  Cheyenne  Wells,  and  18  at 
Rocky  Ford  are  summarized  in  this  bulletin.  The  distribution  of  the  rainfall 
throughout  the  season  and  its  variation  in  different  years  are  briefly  discussed. 
In  general  it  is  stated  that  nearly  50  iier  cent  of  the  rainfall  of  Colorado  comes 
during  the  growing  season. 

Notes  on  rainfall  at  Savannah,  Georgia,  J.  de  Bruyn-Kops  (Proc.  Amer. 
Soc.  Civ.  Eiigiit.,  3S  (1907),  No.  10,  pp.  1101-1110,  pi.  1). — An  analysis  is  given 
of  rainfall  data  at  this  place,  which  shows  that  formulas  of  maximum  rates  of 
rainfall,  such  as  that  of  Talbot,  can  be  reliably  applied  to  only  a  single  locality 
and  not  to  any  extensive  region. 

Hailstorms  in  Prussia  in  1905  (Preiiss.  Statis.,  1906,  No.  202,  pp.  26-65).— 
Statistics  are  given  of  the  occurrence  of  liailstorms  and  the  damage  caused  by 
them  in  different  provinces  and  districts  of  Prussia. 

A  simplification  of  Gallenkamp's  rain-measuring  apparatus,  A.  Sprung 
(liistrumcnteHkundc,  27  (1907),  No.  11,  pp.  S.',0-SJ,S,  Jigs.  2). 

Observations  on  the  underground  waters  in  forest  and  open  soil,  V. 
IVANov  and  D.  Saziiin  (PochvovycilijcHie  [Pedolagie],  1906;  ubs.  in  Zhur. 
Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landw.],  8  (1907),  No.  4,  p.  479).— From  2 
years'  observations  on  the  fluctuations  of  the  underground  waters  in  the  forest 
and  the  open,  the  authors  conclude  that  in  clearings  in  woods  the  water  level 
fluctuates  more  with  variation  in  rainfall  than  in  the  forest  soil.  With  light 
rainfall  the  water  stands  higher  in  the  forest  than  in  the  open  soil. 

Well  waters  from  farm  homesteads,  F.  T.  Shutt  (Canada  Expt.  Farms 
Rpts.  1906,  pp.  196-199). — The  90  sami)les  of  water  of  which  analyses  are  here 
reported  are  classified  as  follows:  Good  and  wholesome  28,  suspicious  and  prob- 
ably dangerous  21,  contaminated  and  totally  condemned  30,  saline  11. 

Drinking  water  on  the  farm,  J.  Denoel  (Ann.  Gemhloux,  18  (1908),  No. 
1,  pp.  -'i-'f-SO). — This  is  referred  to  as  a  most  important  subject  which  is  sadly 
neglected  in  Belgium.  The  practical  means  of  securing  and  maintaining  a 
wholesome  water  supply  under  conditions  generally  prevailing  in  Belgium  are 
discussed,  attention  being  called  especially  to  the  increasing  danger  of  pollution 
of  the  farm  water  supply  with  extension  of  cattle  raising,  particularly  on  pas- 
ture, and  from  the  careless  disposal  of  carcasses  of  diseased  animals  on  the 
farm. 
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[Sewage  disposal  at  Notting'hani,  England)  {Marie  Lane  Express,  07 
(1007),  A  (>.  3U7S,  {).  763). — A  brief  accdinii  is  lu'iv  given  of  the  m.-inagement  of 
the  sewage  farms,  comprising  an  area  of  over  LSOO  acres,  of  the  city  of  Notting- 
ham. On  tliese  farms  the  system  of  broad  irrigation  is  practiced,  and  by  means 
of  an  elaborate  system  of  luiderdraining  from  10,000,000  to  12,000,000  gals,  of 
sewage  is  handled  every  24  hours,  the  land  being  treated  continuously  for  12 
hours  at  a  time.  About  1,000  acres  of  the  land  is  under  cultivation,  the  princi 
pal  crops  grown  being  wheat,  oats,  rye,  kohl-rabi,  and  cabbage,  some  of  the  lat- 
ter reaching  enormous  size.  The  soil  for  the  most  part  is  of  a  sandy  character 
with  gravelly  subsoil  and  good  natural  drainage.  It  is  stated  that  the  annual 
returns  from  these  farms  are  about  .i;i1L02;».,^(0. 

SOILS— FERTILIZERS. 

The  composition  and  properties  of  some  Texas  soils,  G.  S.  Fraps  {Texas 
Sta.  Bui.  99,  PI).  50,  figs.  20). — This  bulletin  reports  the  results  of  a  systematic 
examination  of  definite  areas  and  types  of  Texas  soils  which  has  been  carried 
on  for  several  years  largely  in  cooperation  with  the  Bureau  of  Soils  of  this 
Department.  "  In  addition  to  the  chemical  analyses,  tests  for  deficiencies  were 
made  by  pot  experiments  on  some  of  the  soils,  and  some  were  also  treated 
with  solvents  to  determine  the  active  plant  food  present."  The  analytical  data 
are  accompanied  by  discussions  of  the  general  principle  of  soil  fertility,  the 
causes  of  small  crops,  the  means  of  maintaining  and  increasing  soil  fertility, 
and  the  properties  and  deficiencies  of  the  soils  studied.  The  analyses  re- 
ported include  8  samples  of  the  Norfolk  series,  9  of  the  Orangeburg  series,  8  of 
the  Houston  series,  4  of  the  Lufkin  series,  3  of  the  Susquehanna  series,  and  2 
of  the  Yazoo  series. 

"It  appears  that  the  different  groups  of  soils  have  definite  chemical  char- 
acteristics, which  are  related  to  their  productiveness.  The  Norfolk  soils  con- 
tain less  plant  food  and  are  less  productive  than  the  corresponding  Orange- 
burg soils.  The  Houston  and  Yazoo  soils,  which  are  very  productive,  are  well 
supplied  with  plant  food  and  lime.  The  Susquehanna  and  Lufkin  soils,  which 
have  low  crop  values,  are  low  in  plant  food.  The  individual  soils  in  the  series 
vary  to  some  extent,  as  may  be  expected,  but  the  group  characteristics  gen- 
erally prevail." 

The  soils  are  considered  collectively  and  also  witli  reference  to  their  distri- 
bution by  counties,  the  counties  represented  being  Houston,  Anderson,  Lamar, 
Travis,  Bexar,  and  Hays. 

Among  the  physical  and  chemical  causes  of  low  crop  yields  considered  are 
acidity,  alkali,  deficiency  in  active  plant  food,  in  active  lime,  and  in  organic 
matter.  While  it  is  maintained  that  chemical  analysis  may  be  of  great  value 
in  determining  the  fertility  of  soils,  it  is  pointed  out  that  analysis  must  be 
considered  in  connection  with  other  factors  which  influence  fertility.  In  the 
author's  opinion  "chemical  analysis  with  strong  acids  gives  information  in 
regard  to  the  strength  and  wearing  qualities  of  the  soil,  and  is  of  moi-e  per- 
manent value  than  estiniation  of  the  active  plant  food,  because  the  amount 
of  the  latter  may  change  from  year  to  year.  Pot  experiments  give  information 
in  regard  to  the  immediate  needs  of  the  soil  for  plant  food."  In  the  pot 
experiments  made  to  test  the  innnediate  needs  of  the  soils  for  phosphoric 
acid,  potash,  and  nitrogen,  it  was  found  that  the  soils  in  almost  all  cases  re- 
sponded to  phosphoric  acid,  very  often  to  nitrogen,  and  not  very  often  to 
potash. 
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The  chemical  composition  of  some  Texas  soils,  G.  S.  Fraps  (Texas  Sta. 
Bui.  100,  pp.  8). — This  Is  ii  popular  account  of  results  of  a  study  of  a  number 
of  representative  Texas  soils,  samples  of  which  were  collected  in  connection 
with  the  soil  surveys  of  the  Bureau  of  Soils  of  tliis  Department.  The  soil  types 
and  areas  represented  are  described  and  the  fertilizer  requirements  of  the  indi- 
vidual soils  are  discussed. 

Preliminary  report  on  surface  soils  from  the  Abitibi  region,  F.  T.  Shutt 
{CaiKida  Expt.  Farms  Rpts.  1906,  pp.  153-155). — Aualyses  of  13  samples  from 
this  region  are  reported.  These  show  in  a  majority  of  cases  a  low  percentage, 
or  deficiency,  of  nitrogen.  As  a  class  the  soils  are  designated  as  retentive  and 
lasting,  and  are  in  general  such  as  will  be  improved  by  drainage  and  a  rotation 
of  crops  which  will  increase  their  humus  and  nitrogen  contents. 

Notes  on  the  character  of  the  soil  between  Langdon  and  Gleichen,  Al- 
berta, in  w^estern  section  of  irrigation  block  of  the  Canadian  Pacific  Rail- 
way Company,  F.  T.  Shutt  {Canada  Expt.  Farms  Rpts.  1906,  pp.  194-196). — 
This  is  a  brief  report  prepared  from  notes  taken  during  a  rapid  survey  of  this 
region. 

An  investigation  of  soils  of  southern  Sweden,  M.  Weibull  (K,  Landtbr. 
Akad.  Hand!,  och  Tldslcr.,  J,6  {1901),  Xo.  2-3,  pp.  107-178,  fiys.  4).— The  paper 
presents  a  critical  study  of  the  results  of  chemical  and  mechanical  analyses  of 
Scania  soils  and  of  fertilizer  trials  with  these  soils  made  by  the  author  since 
1900,  the  object  in  view  being  to  classify  the  soils  and  to  examine  in  how  far  the 
results  of  the  soil  analyses  furnish  data  of  practical  importance  for  this  region. 
See  also  a  previous  note  (E.  S.  R.,  19,  p.  515).  The  analytical  data  include  me- 
chanical analyses,  determinations  of  loss  on  ignition,  hygroscopic  water,  nitro- 
gen, phosphoric  acid,  potash,  lime,  iron,  and  alumina,  and  also  petrographic  and 
geological  examinations.  The  classification  of  the  soils — which  are  in  the  ma- 
jority of  cases  light  glacial  clays — was  made  according  to  their  contents  of 
alumina  soluble  in  boiling  concentrated  sulphuric  acid  (kaolin  and  zeolite  con- 
tent), gravel,  humus,  and  lime  c(mtent.  as  follows: 

(A)  Mineral  soils: 

(1)  Low  in  lime,  humus,  and  gravel   (less  than  10  per  cent  lime  and 

humus,  and  20  per  cent  stone  and  gravel)  — 

(a)  Stiff  clays  containing  more  than  7.5  per  cent  sulphuric-acid- 

soluble  alumina. 

(b)  Medium  clays  containing  5  to  7  per  cent  sulphuric-acid-soluble 

alumina. 

(c)  Light  clays  containing  2.5  to  5  per  cent  sulphuric-acid-soluble 

alumina. 

(d)  Clayey  sandy  soils  containing  1.25  to  2.5  per  cent  sulphuric- 

acid-soluble  alumina. 

(e)  Sandy  soils  containing  less  than  1.25  per  cent  sulphuric-acid- 

soluble  alumina. 

(2)  High  in  lime,  containing  more  than  10  per  cent  lime. 

(3)  High  in  humus,  10  to  20  per  cent  loss  on  ignition  ("  humus  "). 

(4)  Gravel  and  stony  soils,  containing  more  than  20  per  cent  stones  or 

gravel. 

(B)  Humus  soils  more  than  20  per  cent  loss  on  ignition. 
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The  followint;  taltlp  shows  the  lu.-un  nvcraso  results  ohUihicd  in  the  c-heniieal 
examination  of  tlieso  various  kinds  of  soils: 

Arcra(/c  results  of  chemical  unali/ses  of  Scania  soils,  1900-1906. 


Hygroscopic  water 

Loss  on  ignition 

Humus  '• 

Total  nitrogen 

Nitrogen  in  humus 

Alumina  soluble  in  sulphuric 

acid 

Alumina    soluble   in    hydro- 
chloric acid 

Kaolin- AI-O3 

Corresponding  to  kaolin 

Phosphoric  acid 

Iron  and  alumina 

P205:FeL-03-t-Al203::l: 

Potash 

Lime '' 

Calcium  carbonate (CaCOa)'^ 
Sediment  (Wagner) 


Clayey  soils. 


Heavy 
(4  sam- 
ples)." 


Per  ct. 
3.930 
8.380 
4.200 
..30O 
V.IOO 

8.640 

4.190 

4.4.50 

11.200 

.097 

13.880 

143.000 

.272 

.520 

0.000 

63.100 


Medium 
(20  sam- 
ples)." 


Per  ct. 
2.950 
6.740 
4.000 
.260 
6.500 

6.370 

3.640 

2.730 

6.800 

.080 

10.740 

138.000 

.204 

.470 

.260 

46.000 


Light 
(61  sam- 
ples)." 


Perct. 
2.330 
5.010 
3.;)00 
.210 
6.000 

3.800 

2.0.50 

1.750 

4.300 

.085 

6.770 

80.000 

.144 

.440 

.330 

32.700 


Sandy  soils. 


Clayey 
(20  sam- 
ples)." 


Per  ct. 
1.700 
5.050 
3.600 
.220 
6.100 

2.060 

1.340 
.720 

1.700 
.095 

4.390 

52.000 

.106 

.300 

.230 

22.500 


Pure 
(12  sam- 
ples)." 


Per  ct. 
2.040 
5.070 
3.800 
.190 
5.000 

.600 

.470 
.130 
.300 
.097 
2.910 

33.000 
.080 

•  .270 
.200 

18.400 


Humus  soils. 


Low  in 
humus 
(8  sam- 
ples)." 


Per  ct. 
3.45 
13.14 


1.80 
2.29 


.07 
6.88 

98.00 
.14 
.50 
.49 

35.20 


Pure 
(10  sam- 
ples)." 


Perct. 

8.97 
39.58 


.99 
.49 


.16 

4.40 

28.00 

.12 


4.41 


"  In  some  cases  the  figures  given  do  not  represent  the  exact  number  of  samples 
analyzed. 

**  Reduction  factors  :  0.5  for  heavy  and  0.6  for  medium  clays,  0.7  for  light  clays  and 
for  clayey  sandy  soils,  and  0.75  for  sandy  soils. 

"  Averages  for  4   to  4(5   different  samples  of  the  various  classes. 

The  main  results  of  the  fertilizer  trials  made  on  these  soils  with  small 
grains,  potatoes,  root  crops,  and  meadows  are  summarized  by  the  author  and 
studied  in  connection  -with  the  analytical  data  obtained.  The  following  is  a 
brief  summary  of  the  conclusions  drawn  from  these  trials: 

Nitrogen. — Although  the  nitrogen  content  of  the  mineral  soils  was  very  high 
(average  0.23  per  cent),  the  large  majority  of  the  soils  responded  especially 
to  nitrogen  fertilization,  and  as  a  general  rule,  only  the  soils  containing  more 
than  0.5  per  cent  niti'ogen  (and  more  than  10  per  cent  loss  on  ignition)  either  did 
not  react  or  reacted  only  faintly.  In  the  other  soils  (the  mineral  soils  proper) 
no  relation  was  to  be  observed  between  the  need  of  nitrogen  fertilization, 
as  indicated  by  the  yields  obtained,  and  the  nitrogen  content  of  the  soils, 
whether  the  absolute  nitrogen  content  (percentage  in  the  soil)  or  the  relative 
nitrogen  content  (percentage  in  humus)  was  considered.  The  explanation  is 
doubtless  that  the  utilization  of  nitrogen  by  crops  does  not  primarily  depend 
on  the  amount  of  nitrogen  in  the  soil,  but  on  the  amount  of  assimilable  nitro- 
gen found  therein  and  on  the  intensity  of  the  nitrification  process.  The  colori- 
metric  method  of  O.  Reitmair  is  recommended  by  the  author  for  the  study  of 
the  relation  of  nitric  nitrogen  in  soils  and  the  results  obtained  in  fertilizer 
tests.  The  results  thus  obtained  may  tend  to  explain  the  difference  in  the  ac- 
tion of  nitrogenous  fertilizers  on  different  soils  and  lead  to  the  still  more 
imiiortant  result,  to  determine  by  soil  analysis  (i.  e.,  in  the  laboratory)  whether 
a  high  or  low  nitrogen  fertilization  will  pay  best  in  the  case  of  a  particular 
soil. 

Phosphoric  acid. — The  percentage  content  of  phosphoric  acid  can  be  very 
low,  even  toward  0.03  per  cent,  and  still  medium  crops  of  at  least  the  small 
grains  ))e  obtained  without  i)hosi)hori('  acid  fertilization.  .Most  of  the  soils 
(about  two-thirds  of  them)   responded  to  applications  of  i)hosphoric  acid  fer- 
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tilizers,  and  the  soils  low  in  ithosplioric  acid  (eoutaiuiug  below  0.07  per  cent) 
more  often  gave  reaction  with  this  fertilizer  than  those  high  in  i)hosi)horic 
acid  (above  0.10  per  cent).  A  closer  study  of  the  results  obtained  show,  how- 
ever, that  one  can  not  draw  any  conclusions  as  to  the  need  of  ])hosphoric  acid 
fertilization  from  the  content  of  phosphoric  acid  (soluble  in  warm  18  per 
cent  hydrochloric  acid)  in  the  soil.  Only  the  root  crops  appear  always  to  re- 
spond to  phosphoric  acid  fertilization  when  the  soil  contains  small  amounts  of 
phosphoric  acid  (below  0.07  per  cent).  Contrary  to  the  conclusion  of  Lieb- 
scher  and  others,  the  author  does  not  find  that  the  iron  oxid  or  alumina  con- 
tents of  soils  are  of  any  value  for  determining  their  need  of  phosphoric  acid 
fertilizers. 

Potash. — The  total  potash  content  of  these  soils  ranged  between  1  and  2  per 
cent,  and  that  soluble  in  18  per  cent  hydrochloric  acid,  from  0.03  to  0.45  per 
cent,  the  latter  content,  generally  speaking,  running  parallel  to  the  zeolite  con- 
tent and  the  alumina  soluble  in  sulphuric  acid  (kaolin  and  zeolites).  The 
fertilizer  trials  shov>'ed  that  about  one-half  of  the  soils  needed  potash,  but  there 
is  apparently  no  direct  relation  between  this  need  and  the  potash  content  of  the 
soils  or  their  physical  character  (light  or  heavy  soils),  the  former  soils  respond- 
ing frequently,  while  the  latter  occasionally  did  not  need  potash.  The  need  of 
potash  is  apparently  dependent  on  both  of  these  factors,  and  each  alumina  con- 
tent has  a  certain  corresponding  normal  potash  content,  above  or  below  which 
an  addition  will  not  or  will  be  required.  A  chart  is  given  showing  the  relation 
between  the  alumina  and  the  potash  contents  of  the  soils  in  question  (1  per 
cent  AI2O3 : 0.085  per  cent  K2O,  2  per  cent  AI2O3 : 0.11  per  cent  K2O,  3  per  cent 
Al2O3:0.13  per  cent  K2O,  etc.).  Besides  the  potash  and  alumina  contents  of 
the  soil,  its  potash  requirements  also  depend  to  some  extent  on  the  particular 
crop  grown,  the  normal  crop  yield,  and  the  presence  of  lime  in  the  soil. 

Lime. — ^About  two-thirds  of  the  soils  examined  contained  sufficient  lime.  The 
sandy  soils  were  most  frequently  in  need  of  this  ingredient,  less  frequently  the 
light  clays,  and  but  rarely  the  heavy  clays.  In  the  case  of  the  latter  soils  the 
effect  of  the  lime  on  the  physical  condition  of  the  soils  was,  however,  of 
importance. 

[Analyses  of  tea  soils],  A.  C.  Kingsford  and  M.  K.  Bamber  {Report  on  the 
tea  industries  of  Java,  Formosa  and  Japan.  Colombo,  1D07,  pp.  lt~l'i). — 
Mechanical  and  chemical  analyses  of  a  number  of  typical  tea  soils  from  different 
parts  of  Formosa  are  reported  in  comparison  with  the  results  of  analyses  of 
Ceylon  tea  soils  and  classified  with  reference  to  the  quality  of  tea  produced. 

Reports  upon  the  Irish  peat  industries,  part  1,  H.  Ryan  (Econ.  Proc. 
Roy,  Dublin  Hoc.,  1  {UKn),  No.  10,  XVIII,  pp.  311-},20,  pis.  3,  figs.  8;  abs.  in 
Nature  [London],  76  (1907),  No.  1977,  pp.  52S-.530,  figs.  4)- — This  is  an  abridg- 
ment of  a  paper  giving  an  account  of  the  distribution  and  industrial  utilization 
of  the  peat  deposits  of  Ireland.  It  refers  especially  to  the  reclamation  of  peat 
bogs  by  drainage,  burning,  and  manuring,  and  the  utilization  of  the  peat  for 
fuel,  fiber,  distillation,  and  for  the  manufacture  of  moss  litter,  paper,  etc.,  with 
accounts  of  machinery  and  processes  employed. 

Method  of  treatment  of  peat  and  peat  bogs,  A.  MDntz  and  A.  C.  Girard 
(French  Patent  377,711,  July  18,  1906;  abs.  in  Jour.  Soc.  Chem.  Indus.,  26 
(1907),  No.  20,  pp.  1100,  1101). — A  method  of  utilizing  peat  in  the  preparation 
of  ammonium  salts  for  use  in  agricultural  industry  is  described.  The  method 
is  based  upon  scientific  investigations  which  have  already  been  noted  (E.  S. 
R.,  18,  p.  430). 

Burning'  clay  soils  for  cultural  purposes,  W.  Bagger  (Dcut.  Landw. 
Presse,  34  (1907),  No.  88,  pp.  69.',,  69.:). — A  method  of  burning  clay  for  the 
construction  of  small  lateral  drains  is  described  and  recommended. 
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The  control  of  moisture  in  orchard  soils,  F.  T.  Shutt  (Canada  Expt. 
Fanii.s  Rpts.  1906,  pp.  150-153). — The  experiments  of  previous  years  on  this 
subject  (E.  S.  R.,  18,  p.  117)  were  continued  during  1906.  The  data  obtained 
were  strongly  confirmatory  of  those  secured  in  previous  seasons,  emphasizing 
more  jiarticularly  the  value  of  mulching  as  a  means  of  conserving  soil  moisture 
and  bringing  out  prominently  the  fact  that  the  uni-estricted  growth  of  weeds 
dries  out  the  soil  practically  to  llic  same  extent  as  sod. 

The  work  of  the  chemical  laboratory  of  the  Ploti  Agricultural  Experi- 
ment Station  in  1906,  B.  M.  Welbel  (GhodlchnuU  Otchet  Ploty.  Selsk.  Khoz. 
Opiiitn.  Stantzil,  12  (1906),  pp.  lJiS-22S,  248-262). — This  report  summarizes 
especially  5  years'  work  with  lysimeters  to  determine  the  ratio  of  percolation 
to  precipitation,  the  rate  and  progress  of  nitrification  and  denitrification  in 
the  soil,  and  the  extent  and  loss  of  nitrates  in  drainage  water. 

It  was  found  that  on  an  average  about  24  per  cent  of  the  precipitation  passed 
through  the  soil  of  lysimeters  20  cm.  (7.8S  in.)  deep  and  S.'j  per  cent  through 
lysimeters  40  cm.  (1.5.7G  in.)  deep,  the  percolation,  however,  varying  widely 
with  the  conditions  of  season,  temperature,  wind,  amount  and  intensity  of 
rainfall,  and  other  conditions. 

The  lysimeter  studies  have  also  shown  that  nitrification  is  very  variable 
during  the  year.  During  the  first  18  months  after  the  lysimeters  were  filled 
nitrification  was  much  more  active  than  in  later  years  when  the  soil  had  become 
more  compact.  Denitrification  at  the  same  time  apparently  increased.  These 
changes  were  more  marked  in  the  surface  soil  than  in  the  subsoil.  Nitrifica- 
tion has  been  found  to  be  most  active  during  the  spring  and  summer.  The 
amounts  of  nitric  acid  produced  during  the  5-year  period  are  shown  in  the 
following  table : 

Nitric  acid  (HNOs)  produced  during  5  years  in  different  lysimeters. 

1    Nitric  acid  per  acre. 


Lysimeter.  20  cm. 

j  (7.88  in.) 
lysimeter. 


No.  1,  leguminous  plants  followed  by  black  fallow. 

No.  2,  spring:  wheat 

No.  3  « 


Poundx. 
1,272.79 
1,335.14 
1,593.44 


"  Manured  In  case  of  20  cm.  lysimeters  and  planted  to  alfalfa  in  case  of  40  cm. 
lysimeters. 

The  figures  indicate  that  nitrification  is  almost  as  active  in  the  subsoil  as 
in  the  surface  soil  when,  as  in  this  case,  the  subsoil  is  well  aerated. 

In  lysimeters  which  were  built  so  as  to  inclose  the  soil  without  disturbing  it 
only  from  2.5  to  3.5  per  cent  of  the  precipitation  passed  through  lysimeters 
2.5  cm.  (9.85  in.)  deep,  and  in  case  of  deeper  lysimeters  not  more  than  1  per 
cent.  In  the  same  kind  of  lysimeters  the  total  loss  of  nitrates  in  the  drainage 
was  very  small,  amounting  during  4  years  to  only  7.3  lbs.  of  nitrogen  per  acre 
in  lysimeters  25  cm.  deep,  1.96  lbs.  for  lysimeters  75  cm.  (29.55  in.)  deep,  and 
0.9  lb.  for  lysimeters  1  meter  (39.4  in.)  deep.  The  annual  losses  from  this  source 
per  acre  amounted  to  only  0.22  lb.  for  soil  to  a  depth  of  1  meter,  0.44  lb.  to  a 
depth  of  50  cm.,  and  1.78  to  3.56  lbs.  to  a  depth  of  25  cm.  These  are  losses 
which  are  fully  restored  by  the  nitrogen  of  atmospheric  precipitation. 

The  data  obtained  in  the  studies  showed  a  close  agreement  between  the 
progress,  of  nitrification  in  the  soils  and  the  nitrate  requirements  of  crops.  For 
43854— No.  10—08 3 


924  EXPERIMENT    STATION    RECORD. 

example,  a  crop  of  winter  wheat  or  rye  takes  up  from  71.25  to  97.97  lbs.  of 
nitrogen  per  acre,  while,  according  to  results  obtained  in  these  observations, 
from  75.71  to  100.65  lbs.  of  nitric  nitrogen  are  produced  in  the  soil  to  depths 
of  from  20  to  40  cm. 

An  experiment  on  further  improvement  of  pure  culture  inoculation 
methods  for  leg'uminous  plants,  K.  StOrmer  {Mitt.  Landw.  Inst.  Leipzig, 
1901,  A'o.  S,  PI).  113-126,  /iff.  1). — The  article  briefly  reviews  the  present  status 
of  inoculation  methods,  pointing  out  the  fact  that  the  main  object  now  to  be 
attained  is  to  increase  the  virulence  of  the  tubercle  bacteria.  In  order  to  accom- 
plish this  it  is  necessary  to  protect  the  bacteria  from  the  injurious  effect  of 
excretions  from  the  germinating  seeds  on  which  the  cultures  are  used,  and  to 
secure  cultures  which  during  germination  of  the  seed  will  produce  strong  infec- 
tion in  the  soil  in  the  vicinity  of  the  roots  of  the  plant. 

The  author  reports  experiments  on  soy  beans  in  which  the  tubercle  bacteria 
were  grown  in  various  media  and  protected  from  the  injurious  effect  of  the 
excretions  of  the  germinating  seed  by  applications  of  powdered  calcium  car- 
bonate and  gypsum  to  the  seeds  while  still  moistened  with  the  culture  solution. 
It  was  found  that  the  addition  of  milk  alone  to  the  tubercle  cultures  was  not 
sufficient  to  prevent  injury.  Better  results  were  obtained  with  cultures  con- 
taining peptone  and  grape  sugar.  The  use  of  lime  and  gypsum  greatly  increased 
the  formation  of  root  tubercles,  but  these  substances  could  not  replace  the 
ordinary  nutritive  materials.  The  use  of  calcium  carbonate  increased  the  pro- 
duction of  tubercles  and  tubercle  nitrogen  at  least  33  per  cent.  A  similar 
result  was  obtained  in  one  experiment  with  gypsum. 

The  method  of  using  these  materials  was  as  follows:  Immediately  after  the 
treatment  of  the  seed  with  the  tubercle  bacteria  cultures  in  milk,  1  per  cent 
peptone,  and  1  per  cent  grape  sugar,  a  small  amount  of  chemically  pure  calcium 
carbonate  and  gypsum  was  sprinkled  on  the  seed,  which  was  stirred  until  each 
seed  was  covered  with  a  light  coat  of  the  powdered  material. 

The  author  considers  the  method  of  inoculation  of  leguminous  plants  with 
pure  cultures  of  root  tubercle  bacteria  to  be  a  practical,  cheap,  and  safe  method 
of  insuring  that  each  kind  of  leguminous  plant  will  have  the  required  tubercle 
bacteria,  and  that  the  method  can  be  used  to  advantage  in  many  cases,  as,  for 
example,  when  cultivating  new  land  for  the  first  time,  in  case  of  introduction  of 
new  leguminous  crops,  and  with  0  or  10  year  rotations  of  crops. 

A  case  of  failure  of  inoculation  to  increase  the  yield  of  soy  beans  is  reported, 
but  an  examination  of  the  product  showed  a  considerably  higher  content  of 
nitrogen  in  the  inoculated  than  in  the  uninoculated  plants. 

An  experiment  by  a  farmer  showing  the  beneficial  effect  of  inoculation  on 
peas  is  briefly  rei)orted. 

Process  of  growing  and  distributing  nitrogen-gatliering  bacteria,  G.  H. 
Earp-Thomas  {U.  8.  Patent  865.965,  Sept.  10,  1907;  ahs.  in  Jour.  Soc.  Chem. 
Indus.,  26  {1901),  No.  20,  p.  1100). — The  method  and  apparatus  used  in  this 
process  for  producing  root  tubercles  on  various  leguminous  plants  and  preparing 
culture  media  from  these  tubercles  are  described. 

The  ferments  of  the  soil  and  the  nutrition  of  plants,  D.  Hermenegildo 
GoRRiA  {Mem,  R.  Acad.  Cien.  y  Artcs  Barcelona,  3.  ser.,  6  {1901),  No.  20,  pp. 
50). — This  is  a  general  review  of  the  progress  and  present  status  of  investiga- 
tion on  this  subject. 

A  comparison  of  chemical  methods  with  field  tests  for  determining  the 
fertilizer  requirements  of  soils,  H.  Snyder  {Minnesota  8ta.  Bui.  102,  pp. 
35-3S). — The  amounts  of  phosphoric  acid  and  potash  soluble  in  fifth-normal 
nitric  acid  in  21  different  soils  on  which  fertilizer  tests  with  wheat  and  corn 
were  carried  ou  are  reported. 
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With  ODe  exception  the  soils  wLiicIi  were  benefited  by  applications  of  phos- 
phates showed  low  percentages  of  phosphoric  acid  soluble  in  fifth-normal  nitric 
acid.  In  all  of  the  trials  with  the  one  exception  referred  to  soils  which  con- 
tained over  150  parts  per  million  of  phosphoric  acid  soluble  in  fifth-normal 
nitric  acid  were  not  benefited  by  application  of  pLosphatic  fertilizers. 

The  soil  showing  the  smallest  amount  of  potash  soluble  in  fifth-normal  nitric 
acid  gave  the  largest  increase  when  potash  fertilizer  was  added,  while  that  con- 
taining the  largest  amount  of  soluble  potash  gave  no  increase  with  potash  fer- 
tilizer. The  chemical  tests  showed  a  deficiency  of  phosphates  more  distinctly 
than  a  deficiency  of  potash. 

Peas  as  a  fertilizer  in  the  Northwest,  F.  T,  Shutt  (Canada  Expt.  Farms 
Rpts.  W06,  pp.  155-158). — This  is  a  brief  general  discussion  of  the  value  of 
peas  as  a  substitute  for  clover  for  soil  improvement  in  this  region.  Data  are 
given  which  show  that  crops  of  peas  can  be  grown  supplying  130  lbs.  of  nitro- 
gen per  aci-e,  which  is  practically  identical  with  that  produced  by  alfalfa, 
vetches,  and  many  of  the  clovers.  The  organic  matter  produced  is  equal  in 
quantity  to  that  yielded  by  a  good  clover  crop,  though  somewhat  less  than  that 
produced  by  alfalfa.  The  pea  crop  shows  large  percentages  of  phosphoric  acid 
and  potash,  particularly  the  latter. 

Experiments  with  nitrate  of  soda,  ammonium  salts,  and  lime  nitrogen  as 
fertilizers,  P.  Wagner,  G.  Hamann,  and  A.  Mxjnzinger  (Arb.  Deut.  Landw. 
GescU.,  1907,  Xo.  120,  pp.  VI+286;  abs.  m  Mark  Lane  Express,  97  (1907), 
No.  3975,  p.  677;  Mitt.  Dcut.  Laiidiv.  Gesell,  22  (1907),  No.  .'i2,  pp.  36'f-366).— 
This  is  a  report  of  a  continuation  of  cooperative  experiments  which  have  been 
carried  out  since  1901  under  the  auspices  of  the  German  Agricultural  Society  by 
the  Wagner  or  Darmstadt  method  of  field  experimenting  (E.  S.  R.,  15,  p.  234; 
18,  p.  621).  The  detailed  data  are  given  of  34  experiments  of  from  1  to  7  years' 
duration  at  12  different  places  with  oats,  barley,  wheat,  beets,  and  potatoes, 
together  with  a  summary  of  the  results  of  these  and  similar  experiments. 

Wagner  concluded  from  a  large  number  of  pot  experiments  that  ammonium 
salts  have  94  per  cent  of  the  fertilizing  efficiency  of  sodium  nitrate.  In  field 
experiments  a  much  lower  efficiency  for  the  ammonium  salts  was  indicated, 
better  results  being  obtained  with  grains  than  with  beets.  For  the  production 
of  grain  ammonium  sulphate  was  75  per  cent  as  efficient  as  nitrate  of  soda,  for 
production  of  beets  68  per  cent.  As  a  general  result  of  all  the  field  experiments 
the  practical  fertilizing  efficiency  of  ammonium  sulphate  in  field  culture  is 
placed  at  75  per  cent  of  that  of  nitrate  of  soda.  The  possible  causes  of  the 
lower  efficiency  of  ammonium  salts,  namely,  escape  of  ammonia  into  the  air, 
transformation  of  the  ammonia  into  organic  substances,  and  a  very  strong 
fixation  of  nitrogen  in  clay  soil,  are  discussed  as  in  previous  reports  (E.  S.  R., 
18,  p.  621). 

In  case  of  grain  34.1  lbs.  of  nitrate  nitrogen  was  equal  to  45.54  lbs.  of  nitro- 
gen in  ammonium  sulphate.  The  relationship  in  case  of  beets  was  not  so  clearly 
indicated.  There  was  a  very  slight  difference  in  the  ratio  between  grain,  or 
roots,  and  straw,  or  leaves,  under  the  influence  of  the  different  fertilizers. 
Heavy  manuring  with  the  nitrogenous  fertilizers  always  resulted  in  an  increase 
in  the  proportion  of  straw  or  leaves  as  compared  with  grain  or  roots,  the  in- 
creases being  greater  in  all  cases  with  nitrate  than  with  the  other  nitrogenous 
fertilizers.  The  differences,  however,  are  considered  too  small  to  be  of  any 
practical  importance.  The  application  of  the  nitrogenous  fertilizers  in  every 
case  slightly  increased  the  nitrogen  content  of  the  grain  or  roots,  but  decreased 
that  of  the  straw  and  leaves.  The  differences  are  too  small  to  be  of  practical 
importance,  and  other  factors,  such  as  soil,  weather,  variety,  etc.,  seem  to  have 
much  greater  influence  than  the  fertilizing.    It  is  estimated  that  the  soils  used 
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in  the  experiments  contained  to  a  depth  of  9.85  in.  an  average  of  2,939.27  lbs. 
of  nitrogen  per  acre.  Each  crop  of  plants  grown  withdrew  about  44.53  lbs.  per 
acre,  or  1.6  per  cent  of  the  nitrogen  supply. 

Previous  investigations  by  Wagner  and  others  on  the  comparative  fertilizing 
effect  of  nitrate  of  soda,  ammonium  sulphate,  and  lime  nitrogen  are  reviewed. 
As  an  average  of  a  large  number  of  pot  experiments  Wagner  concluded  that  the 
fertilizing  efflciency  of  lime  nitrogen  was  90  per  cent  that  of  nitrate  of  soda.  In 
the  field  experiments  here  reported  a  somewhat  lower  efficiency  was  obtained. 
For  each  100  parts  of  nitrogen  supplied  in  form  of  nitrate  of  soda  oats  utilized 
64  parts,  winter  rye  47  parts,  barley' 58  parts,  fodder  beets  70  parts;  supplied  in 
form  of  ammonium  sulphate  oats  utilized  59  parts,  winter  rye  38  parts,  barley 
48  parts,  fodder  beets  59  parts;  supplied  in  form  of  lime  nitrogen  oats  utilized 
53  parts,  winter  rye  41  parts,  barley  40  parts,  fodder  beets  39  parts.  The  lime 
nitrogen  was  found  to  be  particularly  beneticial  in  case  of  winter  crops. 

The  best  methods  of  applying  the  different  forms  of  nitrogenous  fertilizers  on 
the  crops  experimented  with  are  discussed.  In  general  it  is  recommended  that 
top-dressing  Avith  nitrogen  salts  is  best  done  in  dry  weather  after  the  dew  has 
dried  off  in  the  morning.  Nitrates  should  be  applied  in  fine-ground  condition. 
Sulphate  of  ammonia  should  not  be  applied  in  connection  with  lime  or  marl 
or  too  soon  after  the  application  of  these  materials  to  the  soil.  As  a  rule  am- 
monium salts  should  be  incorporated  with  the  soil  as  soon  after  application  as 
possible. 

Fall  application  of  nitrate  of  soda,  J.  B.  Castelli  {Eiigrais,  22  (1907), 
No.  45,  pp.  1069,  1010). — A  number  of  exi^riments  in  France  and  Belgium  in 
which  nitrate  of  soda  was  applied  to  wheat  in  the  fall  are  briefly  referred  to. 
They  indicate  that  the  practice  was  beneficial  and  profitable  on  a  number  of 
different  kinds  of  soil,  but  more  particularly  on  clay  soils. 

Experiments  with  crude  ammonia,  E.  Voglino  (Coltivatore,  53  {1901), 
No.  Ifl,  pp.  651-653). — Brief  reference  is  made  to  experiments  with  corn  in  which 
good  results  were  obtained  with  this  material  if  applied  a  sufficient  length  of 
time  (100  days)  in  advance  of  planting  the  crop. 

The  action  of  ammonium  sulphate  on  light  sandy  soils,  A.  Imelmann 
(Dent.  Landio.  Presse,  34  (1901),  No.  91,  pp.  119,  120,  fig.  1). — Field  experiments 
on  potatoes  and  rye  are  reported,  which  show  that  ammonium  sulphate  in  con- 
nection with  Thomas  slag,  superphosphate,  steamed  bone  meal,  and  kainit,  gave 
good  results  on  light  sandy  soils  poor  in  humus,  contrary  to  the  general  opinion 
that  this  fertilizing  material  is  not  suited  to  such  soils. 

Experiments  with  lime  nitrogen  on  oats,  fodder  beets,  and  potatoes 
during  1905  and  1906,  H.  Svoboda  (Ztschr.  Landiv.  Versuchstv.  Osterr.,  10 
{1901),  No.  9,  pp.  104-111;  ahs.  in  Chem.  Abs.,  2  {1908),  No.  6,  p.  880).— No 
benefit  was  derived  from  the  use  of  lime  nitrogen  in  these  experiments,  the 
returns  from  lime-nitrogen  plats  being  as  a  rule  less  than  from  no-nitrogen 
plats. 

Recent  experiments  with  lime  nitrogen  and  other  nitrogenous  fertilizers 
{Zcntbl.  Ayr.  Chem..  36  {1901),  No.  10,  pp.  653-661;  «&*■.  ///  Jour.  Soc.  Clicni. 
Indus.,  26  {1901),  No.  21,  pp.  1153,  1154). — This  is  a  summary  of  the  results 
of  experiments  by  Immendorff,  Schmoeger,  and  Strohmer  (E.  S.  R.,  19,  p.  424), 
Mach  and  Hardt  (E.  S.  R.,  18,  p.  823),  Schulze  and  Kappen  (E.  S.  R.,  18,  p. 
1028),  Schneidewind  (E.  S.  R.,  18,  p.  1029),  Wein  (E.  S.  R.,  19,  p.  19),  von 
Feilitzen  (E.  S.  R.,  19,  p.  124)  and  Gerlach,  on  lime  nitrogen,  nitrogen  lime, 
and  basic  lime  nitrate  (lime  niter). 

The  results  of  the  various  investigations  generally  agree  as  to  the  following 
points:  Lime  nitrogen  is  not  adapted  to  acid  humus  soils  nor  to  light  sandy 
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soils,  although  its  action  on  such  soils  can  be  improved  by  liming  or  marling. 
The  best  results  have  as  a  rule  been  obtained  on  fine  soils  rich  in  lime  which 
have  been  well  manurefl,  and  are  therefore  well  stocked  with  micro-organisms 
which  convert  the  lime  nitrogen  first  into  ammonia  and  then  into  nitrates. 
Applications  supplying  from  26.72  to  53.44  lbs.  of  nitrogen  per  acre  ai)plied 
with  a  drill  or  mixed  with  an  equal  bulk  of  earth  and  thoroughly  incorporated 
with  the  soil  to  a  considerable  depth  (as  much  as  9.85  in.)  have  given  good 
results  when  made  several  days  in  advance  of  planting.  Some  experimenters 
adv:se  applying  the  material  at  least  8  to  14  days  before  seeding,  while  others 
state  that  no  injurious  effect  is  observed  if  the  lime  nitrogen  is  thoroughly 
and  deeply  mixed  with  the  soil  3  to  4  days  before  seeding.  It  should  never 
be  applied  as  a  top  dressing,  but  should  be  mixed  with  the  soil  immediately 
after  application.  Its  behavior  varies  greatly  with  the  season  and  with  the 
crop,  but  the  exact  influence  of  these  factors  has  not  yet  been  fully  determined. 

Averaging  the  results  of  the  various  experiments  reported,  the  fertilizing 
effect  of  the  lime  nitrogen  would  appear  to  be  slightly  less  than  that  of  am- 
monium salts.  The  best  results  reported  have  been  with  potatoes,  the  poorest 
with  sugar  beets,  with  grains  occupying  the  intermediate  position. 

The  results  of  the  experiments  generally  agree  in  condemning  fall  and  winter 
applications  of  lime  nitrogen,  although  the  results  in  this  respect  are  not  en- 
tirely concordant.  It  appears  that  the  changes  which  the  lime  nitrogen  undergo 
in  the  soil  are  of  two  kinds,  (1)  purely  chemical,  resulting  in  the  formation 
of  dicyanamid,  which  is  decidedly  injurious  to  plants,  and  (2)  bacteriological, 
resulting  in  the  production  first  of  urea,  then  ammonia,  and  finally  niti'ates. 
The  conditions  which  are  most  favorable  to  nitrification  and  like  bacterial 
processes  iu  the  soil  are  also  most  favorable  to  the  most  efficient  action  of  lime 
nitrogen.  If  lime  is  deficient  or  the  soil  too  dry  when  the  lime  nitrogen  is  ap- 
plied the  decomposition  may  not  proceed  further  than  the  formation  of  am- 
monia, which  may  be  lost  into  the  air.  When  bacterial  action  is  deficient  the 
chemical  pi'ocesses  resulting  in  the  formation  of  dicyanamid  predominate. 

The  fertilizing  principle  of  nitrogen  lime  being  essentially  the  same  as  that 
of  lime  nitrogen,  the  conclusions  regarding  the  latter  apply  also  to  the  former. 

The  results  obtained  with  basic  lime  nitrate  (lime  niter)  generally  agree  in 
showing  this  to  be  a  highly  efficient  fertilizer  free  from  injurious  compounds  of 
any  kind  and  possibly  superior  to  nitrate  of  soda  on  soils  in  need  of  lime. 

The  importance  of  lime  as  a  plant  food,  K.  Brehmeb  (Gartemvelt,  12 
(1907),  No.  2,  i)p.  15-17,  figs.  6). — The  relative  growth  of  Cineraria,  Pelargo- 
nium, strawberries,  oaks,  horse-chestnuts,  and  other  plants,  on  unmanured  soil 
and  on  soil  receiving  potash,  phosphoric  acid,  and  nitrogen  with  and  without 
the  addition  of  calcium  nitrate  (in  solution),  is  described  and  illustrated  in  this 
article.  The  beneficial  effect  of  the  lime  was  quite  marked  in  most  cases,  the 
most  pronounced  exception  to  the  rule  being  the  horse-chestnut. 

The  use  of  mang'anese  as  a  fertilizer,  J.  Labergerie  (Semaine  Agr.  [Paris'\, 
26  (1907),  No.  1378,  p.  331). — Experiments  with  manganese  chlorid  and  sul- 
phate on  wheat  and  Solanum  commersonii  are  briefiy  reported. 

In  case  of  wheat  on  dry  sandy  soil  containing  small  amounts  of  lime  both 
the  chlorid  and  the  sulphate  increased  the  yield.  On  a  more  moist  soil  the 
chlorid  decreased  the  yield  slightly  and  the  sulphate  caused  a  small  increase. 
In  all  cases  the  sulphate  was  more  effective  than  the  chlorid,  but  both  were 
less  effective?  on  wet  soil  than  on  dry. 

With  tS'.  commersonii  the  manganese  chlorid  produced  a  slight  benefit  when 
used  in  connection  with  potassium  sulphate,  but  the  effect  of  the  manganese 
was   inappreciable  on   plats   which   did   not   receive   potash   fertilizers.    The 
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manganese  salts  were  applied  at  the  rate  of  22.27  lbs.  of  manganese  oxid  per 
acre  by  dissolving  in  a  considerable  volume  of  water  and  sprinkling  on  the  soil. 

Culture  tests  of  manganese  sulphate,  M.  de  Molinari  and  O.  Ligot  {Bui. 
Agr.  [Brussels],  23  (1907),  No.  10,  pp.  76.'i-76S,  fig.  1). — In  view  of  the  experi- 
ments of  Loew,  Bertrand  and  others  (E.  S.  R.,  16,  p.  42;  17,  p.  9.51),  indicating 
a  considerable  fertilizing  value  for  manganese  salts,  the  authors  undertook  pot 
experiments  with  varying  amounts  of  manganese  sulphate  in  connection  with 
other  fertilizing  materials.  The  manganese  salt  was  applied  to  oats  grown  in 
pots  containing  4  kg.  of  sand  or  loam  soil  at  rates  of  0.05,  0.1,  and  0.15  gm. 
per  pot.  The  results  show  that  the  application  of  the  manganese  sulphate 
produced  an  appreciable  increase  in  the  yield. 

On  the  exploitation  of  guano,  M.  M.  Magallanes  (BoI.  8oc.  Agr.  8ur 
[CJiilc],  7  {1907),  No.  10,  pp.  1291-1296). — The  text  is  given  of  a  decree  of  the 
minister  of  agriculture  of  October  5,  1907,  modifying  the  original  guano  con- 
cessions. 

Information  regarding  Chincha  and  Ballesta  and  neighboring  islands, 
R.  E.  COKER  {Bol.  21in.  Fomeitto  IPcrii],  5  {1907),  Xo.  0,  pp.  76-95,  i)ls.  11). — 
A  description  of  these  islands  with  special  reference  to  the  origin,  nature,  and 
exploitation  of  their  guano  deposits  is  given. 

Results  and  prospects  in  the  nitrate  industry  {Economist,  65  {1907),  No. 
3352,  pp.  2029,  2030). — Statistics  are  given  of  the  nitrate  industry  with  especial 
reference  to  the  British  trade.  It  is  pointed  out  that  while  the  conditions  are 
at  present  unfavorable,  "  the  consumption  of  nitrate  has  hitherto  kept  quite 
abreast  of  the  production,  and  though  its  use  as  a  fertilizer  is  constantly  being 
threatened  by  the  invention  of  substitutes,  none  of  these  have  as  yet  affected 
it  seriously.'" 

Loss  of  nitric  nitrogen  from  certain  complex  fertilizers,  Astruc  {Semaine 
Agr.  [Paris],  26  {1907),  No.  1378,  pp.  333,  33-i). — This  article  deals  briefly 
with  the  loss  of  nitrogen  from  mixtures  of  superphosphate  and  nitrate  of  soda. 
It  was  found  that  a  mixture  consisting  of  450  gm.  of  superphosphate,  .300  gm. 
of  nitrate  of  soda,  and  250  gm.  of  gypsum  lost  about  11  per  cent  of  its  total 
nitrogen  when  kept  from  April  17  to  August  15  in  a  hermetically  sealed  flask, 
and  this  loss  was  accompanied  by  a  considerable  reversion  of  the  soluble  phos- 
phoric acid.  In  lots  of  the  same  mixture  kept  in  ordinary  bags  and  paper  sacks 
the  loss  of  nitrogen  was  three  times  as  great  and  the  reversion  of  phosphoric 
acid  twice  as  great  as  in  the  sealed  flask. 

Norwegian  nitrogen  manufacture,  H.  H.  D.  Peirce  and  H.  Bordewich  {Mo. 
Consular  and  Trade  Rpts.  [U.  8.],  1907,  No.  326,  pp.  227-230;  Engin,  and  Min. 
Jour.,  8-'t  {1907),  No.  20,  p.  929). — This  is  an  account  of  works  which  have  been 
established  in  Norway  for  the  production  of  basic  calcium  nitrate  by  the  Birke- 
land  and  Eyde  process.  It  is  stated  that  the  present  output  is  about  1,000  tons 
per  year.  New  works  are  being  constructed  which  will  increase  the  output  to 
about  20,000  tons,  and  others  are  projected,  but  further  utilization  of  Norwegian 
water  power  for  this  purpose  by  foreign  capitalists  has  been  practically  pro- 
hibited by  recent  legislation  of  the  Norwegian  Storthing.  "As  local  capital  for 
such  enterprises  could  hardly  be  got  together  in  sutiacient  amounts,  the  further 
development  of  the  Norwegian  water  powers  upon  a  large  scale  will  doubtless 
be  checked  for  some  time." 

Process  for  the  manufacture  of  a  fertilizer  from  the  nitrogen  of  the  air, 
L.  Roth  {Engrais,  22  {1907),  No.  49,  pp.  1167,  1168).— The  production  of 
ammonia  by  passing  the  nitrogen  of  the  air  through  a  mixture  of  iron,  clay, 
saud,  lime,  aud  magnesia  heated  to  60°  C.  is  briefly  noted. 


SOILS — FERTILIZERS.  929 

Synthetic  nitrogenous  compounds,  R.  McMuktrie  {Amer.  Fert.,  27  (1907), 
No.  5,  pp.  12-1.1). — Vivrioius  syiitliotic  processes  for  preparing  ammonia  and 
nitric  acid  as  well  as  tlie  metliod  of  preparing  calcium  cyanamid  are  reviewed. 

Investigations  of  calcium  cyanamid  by  C.  Glaser  are  referred  to  which  showed 
that  tlie  sample  of  this  material  with  which  he  experimented  contained  1.00 
per  cent  of  nitrouen  insoluble  in  water,  1.3.5  per  cent  soluble  (as  pre-formed 
ammonia),  and  15.49  per  cent  soluble  as  cyanamid.  The  material  contained 
17.89  per  cent  of  available  nitrojion  as  determined  by  the  official  permanganate 
method.  This  places  the  availability  of  the  nitrogen  higher  than  that  of  dried 
blood  or  any  other  of  the  better  forms  of  organic  nitrogen. 

On  the  synthesis  of  nitrous  anhydrid  {Rev.  Gen.  ScL,  IS  (1907),  No.  22, 
pp.  908,  909). — This  is  a  note  on  Scarpa's  repetition  of  Helbig's  experiments  on 
the  oxidation  of  tlie  nitrogen  of  liquid  air  by  electrical  discharges. 

The  new  nitrogenous  fertilizer,  calcium  cyanamid,  E.  Crudo  (Torino,  1907, 
pp.  54;  I'cv.  in  Rcr.  Elect rochini.  et  Ehctronu'taL,  1  (1907),  Xo.  10,  p.  363). — 
In  this  pamphlet  the  author  summarizes  information  published  elsewhere  re- 
garding the  physical  and  chemical  properties  and  methods  of  manufacture  of 
calcium  cyanamid.  He  also  reports  the  results  of  experiments  with  the  material 
as  a  fertilizer. 

New  complex  fertilizers  prepared  from  atmospheric  nitrogen,  E.  and  G. 
PoLLACi  (Staz.  Sper.  Agi:  Ital.,  JfO  (1907),  Xo.  6-7,  pp.  580-592;  ahs.  in  Chcm. 
Zentbl,  1907,  II,  No.  26,  pp.  2072,  2073).— The  authors  enumerate  certain  ob- 
jections to  the  use  of  calcium  cj'auamid  as  a  fertilizer,  namely,  (1)  the  danger  of 
loss  of  ammonia  in  storage  or  in  moist  soils,  (2)  the  caustic  action  of  the  material, 
(3)  injury  to  germinating  seeds,  and  (4)  the  generation  under  certain  conditions 
of  acetylene  and  other  poisonous  gases.  They  describe  a  process  patented  by 
them  for  treating  the  cyanamid  with  sulphuric  acid  by  which  it  is  claimed 
the  objections  named  may  be  overcome  and  a  more  efficient  fertilizer  obtained. 

Treatment  of  calcium  cyanamid  with  sulphuric  acid  for  use  as  a  fertilizer, 
E.  and  G.  Pollaci  (Eiujrais,  22  (1907),  No.  .1,9.  p.  1171).— To  destroy  the  caustic 
and  poisonous  properties  of  calcium  cyanamid  the  authors  treat  the  material 
with  a  dilute  solution  of  commercial  sulphuric  acid,  40  to  50°  Baume,  in 
sufBcient  quantity  to  render  the  mixture  slightly  acid.  It  is  then  dried  at  a 
low  heat  (about  40  to  50°  C.)  and  pulverized. 

Development  of  the  cyanamid  industry  in  Europe  (Amer.  Fert.,  27  (1907), 
No.  5,  p.  15). — This  is  a  list  of  plants  which  have  been  established  in  Europe 
for  the  production  of  lime  nitrogen. 

The  agricultural  importance  of  the  potash  deposits  of  Germany,  J.  Kxjhn 
(Ber.  PlnjHioJ.  Lab.  ii.  Tr/.s-.  Anst.  Lnndic.  Inst.  Halle,  1907,  No.  IS,  pp.  191-197; 
lUus.  Lamlw.  Ztg.,  27  (1907),  No.  82,  pp.  713,  Ti-i).— This  is  a  brief  discussion 
of  the  economic  phases  of  this  subject. 

The  world's  consumption  of  potash,  Maizieres  (Engrais,  22  (1907),  No. 
.'iG,  pp.  1092,  1093). — Statistics  of  consumption  for  each  year  from  1895  to 
1906  are  given.  The  total  consumption  of  the  world  for  1906  is  given  as 
498,000  tons  calculated  as  pure  potash  (K-O).  Of  this  total  amount  the 
largest  consumption  (251,333  tons)  was  in  Germany,  the  next  largest  (126,000 
tons)    in   Ihe   United   States. 

The  world's  production  of  phosphate  and  superphosphate  to  the  end  of  1906, 
Maizieres  (Engrain,  22  (1907),  No.  43,  pp.  1020-1022).— The  total  production 
of  the  world  during  1906  is  given  as  4.000.00(»  metric  tons  in  round  numbers. 
It  is  estimated  that  the  production  for  1907  will  exceed  this  figure  by  not  less 
than  300.000  tons. 

Phosphates  and  superphosphates,  T.  Collot  (Jour.  Agr.  Prat.,  n.  ser.,  14 
(1907),  No.  42,  pp.  500-504). — This  is  a  continuation  of  previous  articles   (E. 
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S.  R.,  19,  p.  524),  and  discusses  in  general  tlie  superpbosphate  industry,  pro- 
duction in  different  countries,  future  deAelopment  of  manufacture,  and  tlie 
supply  of  mineral  phosphates,  with  especial  reference  to  the  requirements  and 
conditions  of  France. 

Fertilizers  in  Russia  (Oil,  Paint  and  Drug  Reporter,  12  {1901),  No.  6,  p. 
7/7;  ZtscJir.  Angea:  Chcm.,  20  {1901),  No.  43,  pp.  1876,  1877).— The  hardship 
and  discontent  due  to  high  prices  of  fertilizing  materials  in  Russia  are  referred 
to  and  statistics  of  the  consumption  of  fertilizers  in  that  country  are  given. 
It  is  stated  that  Russia  at  present  uses  about  112,903  tons  of  superphosphate 
annually,  of  which  S0,G45  tons  is  manufactured  in  Poland,  24,193  tons  in  Riga, 
and  8,065  tons  in  St.  Petersburg  and  Moscow. 

Phosphatic  deposits  of  low  grade  (not  more  than  8  per  cent  of  phosphoric 
acid)  are  found  in  many  parts  of  Russia,  but  only  in  the  Government  of  Po- 
dolia  are  deposits  containing  as  much  as  16  per  cent  of  phosphoric  acid  found. 

Fertilizing  materials,  F.  T.  Shutt  {Canada  Expt.  Farms  Rpts.  1906,  pp. 
158-164) • — Analyses  of  dogfish  scrap,  tobacco  refuse  and  ashes,  wood,  lime- 
liiln,  and  muck  ashes,  and  spent  bone  char  are  reported  and  their  value  as  fer- 
tilizers briefly  discussed.  In  a  number  of  samples  of  dogfish  fertilizer  from  re- 
duction works  at  Cause,  X.  S.,  and  Shippigan,  N.  B.,  the  nitrogen  varied  from 
7.59  to  9.41  per  cent,  the  phosphoric  acid  from  2.9  to  6.49  per  cent,  the  oil  from 
22.81  to  32.75  per  cent.  The  material  was  as  a  rule  too  coarse  and  rich  in  oil 
to  be  considered  as  valuable  as  a  fertilizer  as  the  better  forms  of  fish  manures, 
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The  light  requirements  of  plants,  J.  Wiesner  {Der  Lichtffennss  der  Pflanzen. 
Lcipsic,  1901,  pp.  VII +322,  figs.  25). — This  gives  the  results  of  prolonged  photo- 
metric and  physiological  investigations  which  were  conducted  with  special  ref- 
erence to  the  life  history,  geographical  distribution,  and  cultivation  of  plants. 
After  describing  the  various  photometric  methods  for  estimating  the  light  re- 
quirements of  plants,  the  author  discusses  the  effect  of  direct  and  diffused  light, 
the  especial  light  requirements  of  plants  in  certain  localities,  such  as  tundras, 
prairies,  moors,  etc.,  the  varying  requirements  at  different  stages  of  growth,  the 
effect  of  light  on  the  geographical  and  altitudinal  distribution  of  plants,  the 
relation  of  leaf  fall  to  illumination,  relation  of  niycorrhiza  to  light,  shade  and 
etiolation,  light  and  photosynthesis,  and  other  tojiics. 

The  production  of  chlorophyll  by  plants  in  different  light  intensities,  W. 
LuBiMFNKo  (Compt.  Rend.  Acad.  Sci.  [Paris],  145  {1907),  No.  26,  pp.  1347- 
1349,  dgm.  1 ) . — The  author  calls  attention  to  the  fact  that  plants  begin  forming 
chlorophyll  in  very  diffuse  light  and  states  that  apparently  no  effort  has  been 
made  to  quantitatively  measure  the  formation  of  chlorophyll  under  varying 
light  intensity.  He  carried  on  a  series  of  experiments  on  about  one  dozen 
species  of  plants,  in  which  the  light  intensity  was  varied  from  daylight  to  a 
mere  fraction  of  full  illumination. 

The  author  gives  the  results  of  his  experiments  with  sunflowers,  oats,  wheat, 
and  spruce,  from  wliich  he  concludes  that  the  optimum  illumination  for  the 
production  of  chlorophyll  is  considerably  below  the  maximum  of  light  intensity. 

The  influence  of  light  and  moisture  on  the  composition  of  plants,  A. 
MuEiNOFF  (Ber.  Dent.  Bot.  GescU.,  25  {1907),  No.  9,  pp.  507-509) .—The  tabu- 
lated results  are  given  of  experiments  with  T'icirt  /«&«  and  wheat  grown  in 
light  and  darkness  and  in  varying  amounts  of  moisture.  The  length  of  the 
internodes,  fresh  and  dry  weight,  and  ash  and  nitrogen  content  are  given,  from 
which  it  appears  that  in  general  plants  gx'own  in  the  light  and  also  those  grown 
in  the  more  abundant  moisture  exceed  those  grown  under  reversed  conditions. 
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Relative  transpiration  in  cacti,  B.  E.  Livingston  (Plant  World,  10  (1907), 
No.  5,  1)1).  llO-ll.'f,  fig.  1). — The  author  has  stiuliecl  the  curves  of  relative  trans- 
piration for  a  number  of  leafy  plants  and  for  several  forms  of  cacti.  The 
curves  for  the  leafy  plants  agree  in  having  uniformly  a  high  period  in  the  day 
and  a  low  one  in  the  night,  while  the  curves  for  the  cacti  exhibit  the  opposite  con- 
dition of  affairs.  Of  26  experiments  with  8  species  of  3  genera  of  cacti,  84 
per  cent  were  in  agreement  with  the  above  statement,  while  tlie  others  showing 
erratic  variations  were  believed  to  be  pathological  specimens. 

The  author  states  in  conclusion  that  from  the  observed  facts  it  seems  clear 
that  there  exists  in  the  cacti  a  mechanism  for  governing  the  rate  of  water  loss, 
which  is  entirely  different  in  its  response  to  external  conditions  or  in  its  daily 
periodicity  from  the  corresponding  mechanism  in  leafy  plants. 

The  relation  of  injury  to  fasciation  in  the  evening  primroses,  Alice  A. 
Knox  (Plant  World,  10  (1907),  No.  7,  pp.  l-',5-151,  fig.  7).— A  form  of  fasciation 
of  the  evening  primrose  due  to  attacks  of  a  moth  is  described. 

A  study  of  the  carbohydrate  metabolism  in  the  sugar  beet,  S.  Stbakosch 
(ZtscJir.  Vcr.  Dctit.  Ziickvrindus.,  1907,  No.  623,  II,  pp.  1057-1068) .—The 
author  has  made  a  study  of  the  carbohydrates  as  they  appear  in  the  sugar  beet 
and  their  various  transformations.  He  claims  that  dextrose  is  formed  in  the 
mesophyll  of  the  leaf  blade  and  that  no  other  kind  of  sugar  is  to  be  found  in  that 
part  of  the  leaf.  The  transfer  of  dextrose  to  the  veins  of  the  leaf  follows  the 
appearance  of  levulose  in  the  veins.  Cane  sugar  is  found  in  the  veins  of  the 
leaf  after  the  presence  of  levulose  is  noted.  The  transformation  of  the  mono- 
saccharids  to  cane  sugar  in  the  leaf  is  dependent  upon  light,  and  it  ceases  imme- 
diately when  the  leaf  is  placed  in  darkness.  The  formation  of  starch  in  the 
chlorophyll  grain  takes  place  after  the  formation  of  cane  sugar  and  only  after 
there  has  been  a  consideraltle  accumulation  of  carbohydrates  in  the  mesophyll. 

The  proteases  of  plants,  IV,  V,  S.  H.  Vines  (Ann.  Bot.  [London^,  20  (1906), 
No.  78,  pp.  113-122;  22  (1908),  No.  85,  pp.  103-113)  .—In  continuation  of  previous 
studies  (E.  S.  R.,  17,  pp.  542,  750)  the  author  gives  an  account  of  experiments 
with  seeds. 

In  the  series  covered  by  the  first  paper  the  seeds  used  were  those  of  various 
species  of  beans,  peas,  lupines,  and  maize.  All  of  the  seeds  except  the  lupines 
were  starchy,  and  it  was  found  that  the  ungermiuated  seeds  contained  a  pro- 
tease that  acted  immediately  on  Witte-peptoue,  and  one  or  more  proteases  that 
acted  more  or  less  slowly  upon  the  reserve  proteids  of  the  seeds;  further,  that 
the  germinated  seeds  all  contained  a  protease  that  digested  fibrin  and  that  such 
a  protease  in  certain  cases  developed  in  the  substance  of  the  ungermiuated  seed 
during  the  experiment. 

In  the  second  series  of  experiments  the  author  confined  his  attention  to  oily 
seeds,  especially  those  of  hemp,  but  also  of  mustard,  hazel,  castor-oil  plant,  and 
flax.  It  was  found  that  oily  seeds  were  much  more  proteolytically  active 
than  starchy  seeds.  All  the  oily  seeds  investigated  either  contained  to  begin 
with,  or  developed  during  the  experiment,  proteases  that  effected  both  peptoni- 
zation and  peptolysis,  and  proved  more  active  than  those  in  starchy  seeds. 
There  was  found  a  serious  difficulty  in  comparing  seeds,  as  there  was  no  means 
of  knowing  the  relative  ages  of  the  different  samples. 

Experiments  were  conducted  on  the  separation  of  the  proteases,  the  details  of 
which  are  given,  and  the  author  believes  that  he  succeeded  for  the  first  time  in 
isolating  from  a  vegetable  tissue  a  protease  that  is  essentially  peptic  in  its  prop- 
erties. His  investigations  seem  to  warrant  the  conclusion  that  the  hemp  seed 
contains  two  jirotoascs.  one  a  ]K'ptase,  the  other  an  ereptase. 

The  presence  of  peroxidase  in  dry  seeds,  Brocq-Rousseu  and  E.  Gain 
(Compt.  licnd.  Avud.  tSci.  [rarits],  1J,5  (1907),  No.  25,  pp.  1297,  1298).— A  study 
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was  made  of  the  seeds  of  about  45  families  of  plants,  in  some  cases  many  genera 
and  species  being  examined,  to  determine  the  presence  of  peroxidase,  or,  as  the 
authors  designate  it,  peroxidiastase.  The  authors  found  from  the  examination 
of  a  large  number  of  seed  that  there  is  generally  present  a  peroxidase  in  dry 
seed,  but  that  it  does  not  continue  indefinitely  in  the  seed.  There  appears  to 
be  a  relation  between  the  age  of  the  seed  and  the  presence  of  peroxidase,  and 
this  is  to  be  investigated  further. 

The  morphog'enetic  action  of  certain  organic  substances  on  the  higher 
plants,  M.  MoLLiARD  {Rev.  Gen.  Bot.,  19  (1907),  Nos.  222,  pp.  21,1-291,  pis  2,  figs. 
20;  223,  pp.  329-3J,9,  pi.  1,  figs.  20;  224,  pp.  357-391,  pi.  1,  figs.  i2).— Experiments 
are  reported  with  radish,  onion,  morning  glory,  nasturtium,  and  cress  seed- 
lings grown  in  glucose  and  other  carbohydrates  and  also  in  nitrogenous  solu- 
tions in  open  and  closed  tubes,  in  atmospheres  enriched  in  carbon  dioxid,  and 
under  various  colored  screens  to  determine  the  effect  of  these  external  agencies 
on  the  morphology  and  anatomy  of  the  plants. 

The  action  of  the  different  substances  was  found  to  have  vei-y  characteristic 
effects  on  the  anatomical  structure  of  the  plants.  It  was  found  possible  to 
secure  a  fleshy  root  development  with  radishes  whenever  there  was  present 
in  the  culture  medium  an  available  amount  of  glucose  or  other  carbohydrate 
equal  to  the  amount  normally  formed  by  the  plant.  Similar  results  were 
obtained  in  the  formation  of  bulbs  on  the  onion  seedlings.  The  flowers  in  the 
radish  and  morning  glory  were  abnormal  under  the  influence  of  glucose.  In 
the  latter  flower  buds  were  formed  at  the  first  nodes,  but  they  did  not  develop 
much  further.  The  production  of  starch  took  place  when  the  only  source 
of  carbohydrates  was  from  the  glucose,  levulose,  etc.,  obtained  through  the 
roots.  In  the  presence  of  large  amounts  of  sugars  the  leaves  of  the  plants 
underwent  profound  modifications,  approaching  in  form  and  structure  the 
cotyledons. 

The  effect  of  sugars  and  other  organic  substances  on  the  formation  and 
structure  of  the  woody  tissues  and  the  distribution  of  their  elements  is 
described  at  length.  The  action  of  asparagin  on  radishes,  especially  in  closed 
tubes,  showed  a  marked  degeneration  in  the  nuclear  structures. 

Recent  investigations  on  the  role  of  hydrocyanic  acid  in  green  plants,  II, 
M.  Treub  (Ann.  Jard.  Bot.  Buitenzorg,  2.  set:,  6  (1907),  pt.  1,  pp.  79-106,  pis. 
2). — By  reason  of  the  statement  of  Guiguard  (E.  S.  R.,  IS,  p.  126)  that  hydro- 
cyanic acid  is  abundant  in  fallen  leaves  of  elderberry,  the  author  has  repeated 
his  investigations  and  has  found  that  his  previous  conclusions  were  confirmed, 
at  least  so  far  as  tropical  plants  are  concerned. 

The  amount  of  hydrocyanic  acid  was  in  general  most  abundant  in  the  very 
young  leaves,  the  proportion  diminishing  as  the  leaves  grew  older,  and  entirely 
disappearing  in  many  species  when  the  leaves  became  yellow  and  were  about 
to  fall.  Only  one  species  (Indigofera  galcgoides)  did  not  conform  to  this  prin- 
ciple, its  leaves  retaining  practically  all  their  hydrocyanic  acid  even  when 
fully  mature.  The  diminishing  amount  of  hydrocyanic  acid  is  attributed  to 
a  lack  of  the  components  yielding  that  substance  and  not  to  the  disappear- 
ance of  the  enzyms  which  act  upon  the  glucosids.  In  general  the  more  active 
the  leaf  the  more  hydrocyanic  acid  it  will  contain. 

A  description  is  given  of  the  method  adopted  by  the  author  for  the  detei-- 
mination  of  the  hydrocyanic  acid  occurring  in  plants  and  a  list  presented  of 
6  genera  and  16  species  not  hitherto  reported  as  containing  hydrocyanic  acid. 

Experiments  are  described  which  show  the  diminution  of  hydrocyanic  acid 
in  plants  after  a  prolonged  sojourn  in  darkness  and  a  gradual  increase  when 
again  brought  into  the  light.  Marked  changes  were  noted  after  .5  or  more 
days  in  darkness  and  when  a  like  period  had  elapsed  after  the  plants  were 
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restored  to  the  lislit.  luvestiKations  with  l'<in</iuiii  cdtilc  showed  that  light 
had  no  part  in  the  formation  of  hydrocyanic  acid,  except  as  it  favored  photo- 
synthesis. Stndies  with  Phascolns  luantus  confirmed  this  conclusion  and 
showed  that  carbohydrates  and  especially  dextrose  are  essential  to  cyano- 
geuesis,  light  playing  no  part  in  it  except  as  it  is  necessary  for  the  formation 
of  carbohydrates.  The  cells  that  noi-mally  produce  hydrocyanic  acid  are 
formed  in  darkness,  provided  the  supply  of  carbohydrates  is  sufficient.  An 
abnormal  fluctuation  in  the  hydrocyanic  acid  content  of  leaves  of  P.  lunatus 
and  a  number  of  other  plants  was  ncited.  the  maximum  occurring  about  noon. 

On  the  protective  influence  assigned  to  hydrocyanic  acid  in  plants,  M. 
Treub  (Ann.  Jard.  Bot.  Buitcnzorg,  2.  set:,  6  (1907),  pt.  1,  pp.  107-114,  pis.  2).— 
As  the  result  of  the  examination  of  a  number  of  species  of  plants,  the  author 
denies  that  the  hydrocyanic  acid  in  the  plant  has  in  general  a  protective 
effect.  While  some  enemies  may  be  warded  off  by  its  presence,  others  seem  to 
be  attracted,  and  the  toxicity  of  the  hydrocyanic  acid  plays  no  role  in  the 
economy  of  the  plant. 

The  role  of  potash  in  the  plant  organism,  P.  Vageler  (Umschau,  12  {1908), 
No.  1,  pp.  5-7,  pi.  1). — The  author  reviews  some  of  the  literature  relating  to 
the  role  of  potash  in  the  plant  organism,  pointing  out  its  effect  on  the  assimi- 
lative processes,  carbohydrate  formation,  etc.  Attention  is  also  called  to  the 
undoubted  effect  a  deficiency  of  potash  exerts  on  the  susceptibility  of  plants 
to  disease. 

On  nutrient  and  balanced  solutions,  W.  J.  V.  Osteehout  ( JJniv.  Cal.  Pubs., 
Hot..  2  {1907),  No.  15,  pp.  317,  318). — The  author  discusses  the  difference  be- 
tween nutrient  and  balanced  solutions,  the  difference  depending,  according 
to  him,  on  the  fact  that  salts  have  two  distinct  functions,  namely,  nutritive 
and  protective.  The  protective  function  is  exercised  when  a  poisonous  salt 
has  its  toxic  effect  counteracted  by  the  addition  of  another  salt,  thus  producing 
a  balanced  solution.  The  author  notes  the  balancing  eft'ect  of  strontium,  barium, 
and  calcium  on  the  poisonous  properties  of  magnesium,  sodium,  and  potassium. 
It  is  stated  that  a  nutrient  solution  may  serve  its  purpose  very  well  so  long 
as  used  in  a  very  dilute  form,  but  if  the  concentration  is  increased  there  is 
soon  reached  a  point  where  toxic  effects  intervene,  and  these  must  be  counter- 
acted by  the  addition  of  suitable  protective  salts.  When  this  is  done  a  bal- 
anced solution  is  obtained. 

The  author  shows  that  while,  according  to  the  researches  of  Pasteur,  Raulin, 
tind  others,  calcium  is  not  needed  for  the  nutrition  of  fungi,  yet  when  the 
concentration  of  the  solution  is  increased  so  that  it  becomes  toxic,  the  addition 
of  calcium  has  a  protective  value  for  fungi  just  as  for  other  plants. 

Culture  of  micro-organisms,  E.  Kijster  {Kultur  der  Mikroorganismen. 
Leipsic  and  Berlin,  1907,  pp.  11+201,  figs.  16). — This  book  is  presented  as 
a  guide  to  the  culture  of  micro-organisms  and  is  intended  for  use  in  zoological, 
botanical,  medical,  and  agricultural  laboratories.  After  describing  in  general 
the  methods  to  be  pursued,  the  author  takes  up  a  discussion  of  nutrient  media 
and  their  preparation  and  the  making  of  cultures,  after  which  special  direc- 
tions are  given  for  the  cultivation  of  protozoa,  flagellata,  myxomycetes,  algse, 
fungi,  and  bacteria. 

On  the  importance  of  pure  cultures,  O.  Richteb  (Die  Bedeutung  der  Rein- 
kultur.  Berlin,  1907,  pp.  VI II +  128,  figs.  3). — In  this  work,  which  is  a  liter- 
ature study,  the  author  jioints  out  the  necessity  for  pure  cultui'es  of  micro- 
organisms in  carrying  on  physiological  and  other  studies. 


934 


EXPERIMENT   STATION   RECORD. 


FIELD  CROPS. 

Sandy  soils  and  their  improvement  in  the  growing  of  forage  crops,  E.  B. 
VooRHEES  and  J.  G.  Lipman  {New  Jersey  8tas.  Bill.  ,111,  pp-  30). — This  bul- 
letin reports  the  results  of  experiments  with  forage  crops  suited  to  the  im- 
provement of  very  light  and  open  soils.  Yields  are  reported  for  the  years 
1904  to  1907,  inclusive.  Two  crops  were  harvested  annually,  except  in  1904, 
when  only  one  crop  was  secured.  One  acre  of  land  divided  into  5  plats  was 
devoted  to  this  work.  The  soil,  fairly  uniform  in  character,  was  distinctly 
sandy  with  a  large  proportion  of  fine  sand.  In  preparing  the  land  for  these 
experiments  1,000  lbs.  of  lime,  320  lbs.  of  acid  phosphate,  100  lbs.  of  ground 
bone,  160  lbs.  muriate  of  potash,  and  150  lbs.  of  dried  blood  were  applied 
per  acre.  Plats  1,  4,  and  5  received  each  in  addition  a  top  dressing  of  nitrate 
of  soda  at  the  rate  of  80  lbs.  per  acre  after  the  plants  were  well  started. 

The  nonleguminous  crops  grown  were  corn,  wheat,  rye,  millet,  beets  and 
mangels,  and  wheat,  oats  or  rye,  with  vetch.  The  leguminous  crops  for  the 
4  years  included  5  of  crimson  clover,  4  of  cowpeas,  3  of  soy  beans,  6  of  vetch 
grown  alone  or  with  yye,  wheat  or  oats,  and  1  crop  each  of  red  clover  and 
alfalfa.  Crimson  clover,  cowpeas,  and  vetch  made  good  growth  and  proved 
well  adapted  to  producing  forage  as  well  as  increasing  the  humus  and  nitro- 
gen supply  of  the  soil.  The  frequent  growing  of  leguminous  crops  increased 
the  protein  production  and  fixed  large  amounts  of  atmospheric  nitrogen,  part 
of  which  was  added  to  the  soil.  It  is  stated  that  with  a  plant  food  supply 
of  phosphoric  acid,  potash,  and  lime  the  protein  in  the  forage  and  the  nitro- 
gen for  the  soil  is  secured  at  a  comparatively  slight  expense. 

Although  no  effort  was  made  in  these  experiments  to  establish  a  complete 
soiling  system,  succulent  forage  was  available  for  a  considerable  portion  of 
the  growing  season.  The  returns  from  the  lands  showed  a  gradual  and  marked 
increase.  The  value  of  the  crops  of  the  different  plats  is  shown  in  the  follow- 
ing table: 

Value  of  forage  crops  less  cost  of  tlie  fertilizers. 


Plat. 

1904. 

1905. 

1906. 

1907. 

1.-   --- 

$27.76 
18.48 

$40.40 
73.20 
57.49 
45.20 
18.32 

$74.48 
83.09 
80.19 
17.20 
65.40 

$76.20 
101.77 

84.12 
101.69 

20.71 

2 

3 

4 

32.48 
21.35 

5 

The  value  of  the  crops  in  excess  of  the  cost  of  the  fertilizers  shows  total 
average  gains  per  acre  of  $20.01  in  1904,  $46.92  in  1905,  $64.07  in  1906,  and 
$76.90  in  1907. 

The  bulletin  discusses  the  general  character  of  light  soils,  the  physical, 
chemical,  and  bacteriological  properties  of  sandy  soils,  and  the  relation  of  this 
class  of  soils  to  lime. 

The  influence  of  leguminous  crops  in  rotations  upon  the  yield  of  cereals, 
A.  Bytchikhine  {Povuishenie  Urozhaya  Khlyebov  v  MnogoloVno-travyanom 
Syevooborot  s  Svyazl  s  Ohschclici  ProdulctivnosVyu  Boboviiikk  Trat\  Odessa, 
1907,  pp.  70,  pis.  3,  figs.  S). — The  i-esults  of  rotation  experiments  at  Ploti  showed 
that  winter  wheat  sown  on  April  fallow  and  spring  wheat,  the  second  and  third 
crops,  respectively,  after  a  leguminous  crop,  produced  the  highest  absolute 
difference  in  yield  among  the  crops  in  the  rotation.  In  a  9-year  rotation  it  was 
observed  that  the  roots  of  sugar  beets  showed  a  marked  increase  in  size  when 
the  crop  was  grown  after  cereals.    Corn  and  sugar  beets  were  apparently  least 
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influenced  by  a  preceding  leguminous  crop.  The  grain  crops  produced  better 
yields  when  grown  after  Siiinfoin  than  when  following  alfalfa.  The  average 
difference  in  favor  of  sainfoin  in  the  yield  of  0  different  crops  was  lir).4  kg. 
per  hectare. 

Permanent  pastures:  Their  importance,  establishment,  and  management, 
with,  special  reference  to  intensive  production,  F.  Falke  (Die  Daucrwciden, 
Bedeuiung,  Anldjjc  inid  lictricb  dcr.^^clhrn  untcr  brsdinlcrcr  Bcrucksiclitiguiig 
intcnsirrr  Wirtschaftsverhdltnissc.  Hanover,  German!/,  1907,  pp.  IX  +  28.'f). — 
This  book  devotes  a  chapter  each  to  the  general  importance  of  pasturage,  the 
establishment  of  pastures,  their  management,  and  their  associate  and  coopera- 
tive ownership  or  control. 

The  botanical  and  chemical  composition  of  the  herbage  of  pastures  and 
meadows,  S.  F.  Armstrong  {Jour.  Agr.  ScL,  2  {1901),  l<!o.  3,  pp.  283-304).— 
Investigations  were  conducted  which  showed  that  on  the  best  grazing  lands  in 
the  English  midlands  white  clover  and  rye  grass  formed  the  greater  part  of  the 
herbage,  while  Ciifiosunis  cristatus,  Agrostis  stolonifcra,  and  Poa  trivialis  are 
the  next  most  abundant  species.  On  the  inferior  types  of  grass  land  in  the  same 
region  the  herbage  consisted  very  largely  of  A.  vulgaris.  Dactijlis  glonierata 
and  Festuea  ovina  are  sometimes  abundant  on  the  better  meadows,  and  Holcus 
lanatiis  and  Desclianipsia  easpitosa  on  the  poorer  ones. 

The  choicest  grazing  lands  were  found  invariably  associated  with  soils  rich 
in  available  phosphates.  On  suitable  soils  for  permanent  pasture  poor  herbage 
was  generally  due  to  the  lack  of  available  phosphates  or  to  the  poor  mechanical 
condition  of  the  soil.  It  was  also  shown  that  the  herbage  of  the  best  grazing 
lands  may  be  twice  as  rich  in  nitrogen  and  phosphate  as  that  of  poor  pasture, 
and  that  this  condition  is  apiiarently  directly  determined  chiefly  by  the  propor- 
tion of  white  clover  and  indirectly  by  the  percentage  of  available  phosphates 
in  the  soil. 

On  new  pastures  from  3,000,000  to  4,000,000  individual  plants  were  counted 
per  acre.  On  old  pastures  the  number  was  not  readily  determined  with  ac- 
curacy, but  it  is  believed  that  it  is  much  smaller  than  is  usually  supposed. 

Field  experiments  with  farm  crops,  W.  Saunders,  J.  H.  Grisdale,  W.  T. 
Macoun,  F.  T.  Siiutt,  C.  E.  Saunders,  R.  Robertson,  N.  Wolverton,  A.  Mackay, 
and  T.  A.  Sharpe  {Canada  Expt.  Farms  Rpts.  1006,  pp.  5-45,  S2-95,  128-133,  175, 
176,  235-256,  277-292,  303-320,  337-357,  379-888,  pis.  -J).— Reports  are  presented 
on  the  work  with  field  crops  at  the  Canada  experimental  farms  in  1906.  Most 
of  the  lines  of  work  discussed  have  been  previously  reported  (E.  S.  R.,  IS,  p. 
129). 

Wheat. — Results  of  a  fertilizer  experiment  with  wheat  in  progress  for  19 
years  show  that  in  1906,  of  the  21  plats  differently  treated  the  plat  receiving 
each  year  from  1S8S  to  1897  6  tons  of  barnyard  manure,  partly  rotted  and  actively 
fermenting,  mixed  with  500  lbs.  of  untreated  and  finely  ground  mineral  phosphate 
and  allowed  to  heat  several  days  before  using,  in  189S  500  lbs.  of  Thomas 
phosphate  in  place  of  the  mineral  phosphate,  no  fertilizers  from  1899  to  1905, 
and  with  the  same  aijplication  in  1906  as  in  1898,  stood  first  in  yield  with  28  bu. 
20  lbs.  per  acre.  The  plat  receiving  12  tons  of  well-rotted  barnyard  manure  in 
1888,  15  tons  per  acre  each  year  thereafter  to  1898  inclusive,  no  manure 
from  1899  to  1905,  and  15  tons  per  acre  in  1905-6  ranked  second  with  a  yield 
of  23  bu.  50  lbs.  per  acre.  This  plat  also  stood  second  in  the  average  yield  per 
acre  for  19  years  with  22  bu.  36  lbs.  The  plat  treated  exactly  like  the  one  just 
mentioned,  but  receiving  fresh  manure  instead  of  well-rotted,  stood  first  in  aver- 
age yield  for  the  19  years  with  22  bu.  4(!  lbs.  i)er  acre.  The  plats  unmanured 
from  the  beginning  gave  an  average  yield  of  about  11  bu.  per  acre  for  the  19 
years. 
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The  results  on  the  uniform  test  plats  in  1906  show  that  among  37  varieties  of 
spring  wheat,  Bishop,  Ebert  Selected,  and  Colorado  headed  the  list  in  pro- 
ductiveness with  yields  of  41  bu.  40  lbs.,  40  bu.  20  lbs.,  and  40  bu.  per  acre,  re- 
spectively. Of  the  list  of  varieties  entering  into  this  test,  23  represented  va- 
rieties and  selected  strains  produced  at  the  Central  experimental  farm,  Ottawa. 
Aurora  and  Ebert  Selected  were  the  earliest  of  the  most  productive  sorts, 
ripening  August  1  and  2,  respectively.  Among  12  Aarieties  of  durum  wheat 
under  test  Roumanian  headed  the  list  this  year  with  41  bu.  per  acre.  This 
variety  has  also  given  the  largest  average  yield  during  the  past  5  years.  AVin- 
ter  wheat  was  sown  August  29,  190'),  but  only  one  variety,  Padi,  proved  satis- 
factory. This  variety  ripened  on  July  23  and  yielded  at  the  rate  of  40  bu.  40 
lbs.  per  acre. 

At  the  Nova  Scotia  farm  at  Xappan  IG  varieties  of  spring  wheat  were  com- 
pared this  year  and  the  leading  varieties  were  Red  Fern,  Red  Fife,  Bishop,  and 
White  Fife,  the  yields  being  34  bu.,  33  bu.  20  lbs.,  32  bu.  40  lbs.,  and  32  bu.  per 
acre,  respectively.  At  this  farm  Goose  durum  wheat  yielded  per  acre  22  bu.  40 
lbs.,  while  Roumanian  yielded  22  bu. 

At  Brandon,  where  16  varieties  of  spring  wheat  were  tested,  Preston  stood 
first  in  yield  r)er  acre  with  44  bu.,  followed  by  Huron  with  43  bu.  50  lbs.,  Pringle 
Champlain  with  41  bu.  50  lbs.,  and  Red  Fife  with  40  bu.  per  acre.  Among  4 
varieties  of  durum  wheat,  Goose  was  the  leader  with  56  bu.  20  lbs.  per  acre. 

The  results  of  a  fertilizer  test  show  that  the  plat  receiving  200  lbs.  per  acre 
of  muriate  of  potash,  spread  just  before  sowing  the  wheat,  produced  39  bu.  20 
lbs.  per  acre,  this  being  the  highest  yield  in  the  series,  while  the  plat  receiving 
no  fertilizer  produced  32  bu.  40  lbs.  The  use  of  200  lbs.  per  acre  of  nitrate  of 
soda,  half  applied  when  the  grain  was  2  in.  high  and  the  rest  when  it  was  6  in. 
high,  was  apparently  without  effect.  Smutty  seed  wheat  treated  with  formalin 
and  bluestone  produced  yields  ranging  from  31  bu.  10  lbs.  to  34  bu.,  while  the 
same  kind  of  wheat  not  treated  yielded  19  bu.  30  lbs. 

On  the  Saskatchewan  farm  at  Indian  Head  the  most  productive  among  22 
varieties  of  spring  wheat  were  White  Fife,  Preston,  and  Stanley,  the  yields 
being  48  bu.  40  lbs.  46  bu.,  and  45  bu.  20  lbs.,  respectively.  Of  the  varieties 
compared  15  yielded  41  bu.  per  acre  or  more.  In  a  fertilizer  test  the  plat  re- 
ceiving 2(X)  lbs.  of  muriate  of  potash  per  acre  ranked  first  in  yield  with  48  bu. 
40  lbs.,  the  unfertilized  plat  producing  35  bu.  20  lbs.  per  aci'e.  Among  the 
durum  wheats,  Yellow  Gharnovka  stood  first  with  52  bu.  40  lbs.  per  acre,  fol- 
lowed by  Goose  with  1  bu.  less. 

Spelt  and  emmer. — At  the  Central  experimental  farm,  the  yields  of  11 
varieties  of  emmer  and  spelt  ranged  from  600  to  2,720  lbs.  per  acre.  The 
best  yielding  varieties  were  Common,  Red,  and  Double  emmer,  the  Red  and 
Double  producing  2,680  and  2,540  lbs.  of  grain  per  acre,  respectively.  Two 
varieties  of  spelt  and  two  of  emmer  were  grown  at  Nappan.  White  and  Red 
spelt  led  in  yield  with  2,120  and  1,880  lbs.  per  acre,  respectivelj .  Common 
emmer  and  Red  spelt  produced  the  best  results  at  Brandon,  the  yields  per  acre, 
respectively,  being  3,820  and  3,180  lbs.  At  Indian  Head,  Red  spelt  produced 
3,600  lbs.  per  acre  and  Common  emmer  3,220  lbs.  per  acre,  these  two  being  the 
best  yielding   among   5   varieties. 

Oats. — The  results  of  experiments  with  fertilizers  on  plats  of  oats  at  the 
Central  experimental  farm  show  that  the  best  average  yields  for  18  years 
were  secured  on  the  barnyard  manure  plats,  the  one  receiving  the  fresh  manure 
yielding  56  bu.  per  acre,  and  the  one  receiving  the  well-rotted  manure  yield- 
ing 52  bu.  11  lbs.  per  acre.  The  fresh  manure  plat  also  ranked  first  in  1900 
with  53  bu.  8  lbs.,  while  the  well-rotted  manure  plat  stood  third,  having  pro- 
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duced,  however,  only  10  lbs.  less  of  {jraiii  than  the  plat  treated  with  mineral 
l)hosphate  and  nitrate  of  soda.  The  results  of  the  variety  test  show  that  the 
yields  this  year  of  59  varieties  ranged  from  27  bu.  2  lbs.  to  74  bu.  24  lbs.  per 
acre.  The  leading  varieties  mentioned  in  the  order  of  decreasing  yield  were 
Gold  Rain,  Thonsand  Dollar,  Fichtel  Monntain,  Irish  Victor,  and  Joanette,  all 
yielding  over  70  bu.  Nine  of  the  varieties  grown  were  produced  at  the  Cen- 
tral experimental  farm.  Sixty-day  stands  first  in  earliness,  ripening  in  1906 
in  SI  days  from  the  time  of  sowing.  Tartar  King,  Welcome,  and  Daubeney  are 
not  quite  so  early  but  generally  more  productive. 

Of  37  varieties  compared  at  Nappan,  1.3  produced  50  bu.  or  more,  and  the  lead- 
ing variety,  Goldtinder,  gave  a  yield  of  63  bu.  18  lbs.,  being  the  only  one  yield- 
ing over  60  bu. 

On  the  Manitoba  farm  at  Brandon,  the  40  varieties  tested  ranged  in  yield 
from  69  bu.  14  lbs.  to  116  bu.  16  lbs.  Fifteen  varieties  yielded  100  bu.  or  more 
I)er  acre.  Following  American  Beauty,  which  stood  first.  Banner  produced  114 
bu.  4  lbs..  Improved  American  110  bu.  20  lbs.,  Mennonite  110  bn.  20  lbs.,  Tar- 
tar King  110  bu.,  and  White  Giant  110  bu.  per  acre.  The  heaviest  variety, 
Virginia  White,  weighed  41^  lbs.  per  measnred  bushel  after  cleaning.  It  was 
observed  in  another  test  that  oats  grown  after  peas  gave  better  yields  than 
when  grown  after  various  other  crops. 

On  the  Saskatchewan  farm,  where  39  varieties  were  tested,  the  range  in 
yield  was  from  78  bu.  8  lbs.  to  128  bu.  28  lbs.  Banner  was  the  leading  variety, 
and  following  this  Bavarian  gave  a  yield  of  124  bu.  4  lbs.  and  Imi)roved  Ligowo 
122  bu.  32  lbs.  per  acre.  The  yield  per  acre  of  27  varieties  was  100  bu.  or  over. 
Among  a  number  of  varieties  grown  in  field  plats  Banner  also  stood  first,  yield- 
ing 87  bu.  21  lbs.  per  acre  on  a  field  of  11  i  acres.  In  a  4-year  compai"ison  on 
field  plats  Banner  lieads  the  list  with  99  bu.  32  lbs. 

At  Agassiz,  B.  C,  37  varieties  of  oats  were  grown  on  test  plats.  The  lead- 
ing varieties  and  their  yields  per  acre  were  as  follows:  Olive  Black  72  bu.  32 
lbs.,  Lincoln  72  bu.  12  lbs.,  Goldfinder  71  bu.  26  lbs.,  A^irginia  White  71  bu.  26 
lbs..  Black  Beauty  71  bu.  16  lbs.,  and  American  Beauty  70  bu.  20  lbs. 

Barley. — In  average  yield  for  18  years  in  the  fertilizer  experiments  with 
barley  the  barnyard  manni'e  plats  ranked  first  and  were  practically  equally 
productive,  the  yields  being  37  bu.  38  lbs.  for  the  well-rotted  manure  plat  and 
37  bn.  47  lbs.  for  the  fresh  manure  plat.  For  the  year  1906  the  fresh  manure 
plat  stood  first  with  53  bu.  16  lbs.,  followed  by  the  plat  receiving  mineral  phos- 
phate, nitrate  of  soda,  and  unleached  wood  ashes  with  51  bu.  2  lbs.  The  well- 
rotted  manure  plat  yielded  49  bu.  18  lbs.  in  1906,  while  the  check  plat  yielded 
28  bn.  16  lbs.  this  season  and  had  an  average  production  of  15  bu.  38  lbs.  for 
the  18  years. 

At  Ottawa,  27  varieties  of  6-rowed  and  28  varieties  of  2-rowed  barley  were 
conipiired.  Among  the  6-rowed  varieties  Albert  stood  first  with  77  bu.  4  lbs.. 
Black  Japan  second  with  72  bu.  44  lbs.,  and  Mandscheuri  third  with  70  bu.  per 
acre,  while  among  the  2-rowed  sorts  Ilannchen  ranked  first  with  75  bu.,  Stand- 
well  second  with  67  bu.  44  lbs.,  and  Erfurt  White  third  with  66  bu.  32  lbs. 
.Mensury,  Odessa,  Nugent,  Trooper,  and  Blue  Long  Head  are  considered  the 
most  productive  varieties  of  6-rowed  barley  tested  for  several  years,  while 
Mensury  and  Odessa  are  also  among  the  earliest  sorts.  The  varieties  men- 
tioned as  most  productive  among  the  2-rowed  sorts  are  French  Chevalier, 
Danish  Chevalier,  Canadian  Thorpe,  Princess  Sva]()f,  and  Standwell.  Beaver 
and  Jarvis  are  the  earliest  sorts,  ripening  2  or  3  days  before  French  Chevalier. 
Winter  barley  wns  killed  out. 

On  the  Manitoba  farm  at  lirandon,  is  O-rowed  varieties  and  14  2-r()wed 
varieties  were  compared.     The  leading  6-rowed  varieties  were  Blue  Long  Head, 
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yielding  per  acre  66  bu.  42  lbs.,  Nugent  65  bu.  40  lbs.,  Mensury  61  bu.  12  lbs., 
Odessa  60  bu.  40  lbs.,  and  Yale  60  bu.  10  lbs  per  acre.  Among  the  2-rowed 
sorts  Jarvis  ranked  first,  yielding  66  bu.  22  lbs.,  followed  by  French  Chevalier 
with  61  bu.  2  lbs.,  and  Clifford  with  60  bu.  30  lbs.  Barley  after  millet  pro- 
duced a  better  yield  of  grain  than  when  grown  after  wheat,  oats,  peas,  or  on 
a  summer  fallow. 

On  the  Indian  Head  farm,  among  14  varieties  of  2-rowed  barley  Danish 
Chevalier  led  with  a  yield  of  60  bu.  per  acre,  followed  by  Sidney  with  54  bu. 
2  lbs.,  Jarvis  with  52  bu.  44  lbs.,  and  Clifford,  Gordon,  Invincible,  and  Stand- 
well,  each  yielding  52  bu.  24  lbs.  per  acre.  Among  IS  6-i"owed  varieties, 
Odessa,  producing  the  highest  yield,  gave  65  bu.  40  lbs..  Blue  Long  Head  64 
bu.  8  lbs.,  and  Common  00  bu.  40  lbs.  per  acre.  In  field  lots  of  several  acres 
in  size  the  two  leading  varieties  were  Claude  and  Odessa,  the  yields  per  acre, 
respectively,  being  5S  bu.  28  lbs.  and  57  bu.  7  lbs.  These  two  varieties  also 
ranked  first  in  a  4-year  comparison  of  field  crops,  the  average  yield  per  acre 
in  this  case  being  62  bu.  30  lbs.  and  58  bu.  40  lbs.,  respectively. 

The  barley  experiments  at  Agassiz,  B.  C,  included  tests  with  IS  varieties 
of  6-rowed  and  14  varieties  of  2-rowed  barley.  The  leading  6-rowed  varieties 
and  their  yields  were  as  follows :  Mensui-y  49  bu.  2S  lbs.,  Odessa  47  bu.  4  lbs., 
and  Empire  46  bu.  32  lbs.,  and  the  leading  varieties  of  the  2-rowed  sorts  were 
Clifford,  with  a  yield  of  46  bu.  32  lbs.,  Swedish  Chevalier  with  42  bu.  14  lbs., 
Fi-ench  Chevalier  41  bu.  42  lbs.,  Dunham  41  bu.  32  lbs.,  Danish  Chevalier  41 
bu.  12  lbs.,  and  Sidney  41  bu.  2  lbs.  per  acre. 

Rye. — Common  spring  rye  at  Ottawa  produced  a  j-ield  of  40  bu.  20  lbs., 
as  compared  with  39  bu.  16  lbs.  yielded  by  Ottawa  Select,  a  new  strain  produced 
at  this  farm  by  selection.  The  yields  of  winter  rye  varieties  were  as  follows: 
Thousandfold  48  bu.  32  lbs..  Mammoth  White  43  bu.  52  lbs.,  and  Dominion  43 
bu.  32  lbs.  At  Indian  Head  winter  rye  sown  September  13,  1905,  was  ripe 
August  7,  produced  straw  65  in.  long  including  the  head,  and  yielded  44  bu. 
of  grain  per  acre,  while  spring  rye  sown  April  11,  was  ripe  August  16,  pro- 
duced straw  48f  in.  long,  and  yielded  35  bu.  20  lbs.  per  acre. 

Corn. — In  the  fertilizer  experiments  with  corn  the  largest  average  yield  for 
15  years  for  the  late-maturing  variety,  16  tons,  750  lbs.  per  acre,  was  secured 
on  the  well-rotted  manure  plat.  The  plat  ranking  next  in  yield,  with  15  tons, 
1,979  lbs.  per  acre  received  350  lbs.  of  mineral  phosphate,  200  lbs.  of  nitrate 
of  soda,  and  1,500  lbs.  of  unleached  wood  ashes  per  acre  in  1S98-9,  no  fertilizers 
from  1900  to  1905,  and  the  application  first  mentioned  in  1905-6.  The  yields  on 
the  fi'esh  barnyard  manure  plat  and  on  the  plat  receiving  barnyard  manure 
together  with  mineral  phosphates  were  but  very  little  smaller  and  the  yield 
ranked  second.  The  best  average  yield  of  the  early-maturing  variety,  13  tons, 
320  lbs.  per  acre  was  also  secured  on  the  well-rotted  barnyard  manure  plat,  and 
the  plat  ranking  next  with  12  tons,  808  lbs.  per  acre  corresponded  to  the  one 
standing  second  in  the  test  with  the  later-maturing  corn. 

The  leading  varieties  of  corn  at  Ottawa  were  Wood  Northern  White  Dent, 
Early  Mastodon,  Early  Butler,  and  Selected  Leaming.  The  yields  of  23  varieties 
ranged  from  7  tons,  190  lbs.  to  15  tons,  690  lbs.  when  drilled  in  rows  35  in. 
apart,  and  from  9  tons,  1,140  lbs.  to  16  tons,  450  lbs.  when  grown  in  hills 
35  in.  apart  each  way.  The  hills  produced  an  average  yield  of  1  ton,  803  lbs. 
greater  than  the  rows.  In  growing  corn  in  rows  21,  28,  35.  and  42  in.  apart 
the  largest  yield  was  obtained  from  the  rows  closest  together. 

At  the  Nova  Scotia  farm,  Early  Mastodon  and  Thoroughbred  White  Flint 
ranked  first,  with  yields  of  over  25  tons  per  acre  when  grown  in  rows,  while 
Noi'th  Dakota  White  and  Cloud  Early  Yellow  stood  second  with  20  tons,  1,470 
lbs.  and  20  tons,  150  lbs.  per  acre,  respectively,  when  the  corn  was  grown  in 
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hills.  lu  field  experiments  with  corn  at  this  farm  the  use  of  300  lbs.  of  com- 
mercial fertilizer  in  addition  to  20  loads  of  barnyard  manure  resulted  in  a  loss. 

At  the  Manitoba  farm  the  3  leading  varieties,  Thoroushbred  White  Flint, 
Champion  White  Pearl,  and  Longfellow  each  yielded  over  21  tons  per  acre 
when  grown  in  rows,  but  when  grown  in  hills  only  Thoroughbred  White  Flint 
retained  its  rank,  with  23  tons,  4(J4  lbs.  per  acre,  the  next  best  yielding  varieties 
being  Superior  Fodder,  Early  Butler,  and  Red  Cob  Ensilage.  At  this  farm 
fodder  corn  planted  in  rows  30  in.  apart  gave  the  heaviest  yield. 

At  Indian  Head,  in  the  tests  with  the  corn  drilled  in  rows,  Eureka  ranked 
first  with  a  yield  of  10  tons,  1,000  lbs.  per  acre,  followed  by  Thoroughbred 
White  Flint,  Pride  of  the  North,  Angel  of  Midnight,  and  Champion  White 
I'earl,  all  yielding  over  15  tons.  Eureka  also  retained  its  rank  on  the  plats 
where  the  corn  was  grown  in  hills,  the  yield  being  17  tons,  980  lbs.  per  acre, 
being  followed  by  Angel  of  Midnight  with  15  tons,  800  lbs. 

On  the  British  Columbia  farm.  Pride  of  the  North  ranked  first  in  yield  under 
both  methods  of  planting,  the  corn  grown  in  drills  yielding  24  tons,  1,280  lbs., 
and  the  corn  grown  in  hills  23  tons,  1,300  lbs.  Red  Cob  Ensilage  and  Giant 
Prolific  Ensilage,  which  ranked  next  in  the  drill  corn  tests,  yielded  20  tons, 
1,580  lbs.,  and  20  tons,  40  lbs.  per  acre,  respectively. 

Miscellaneous. — The  results  of  variety  tests  with  peas,  potatoes,  sugar  beets, 
flax,  buckwheat,  root  crops,  grasses,  and  other  forage  crops  at  the  different 
farms  are  also  reported.  In  a  series  of  rotation  experiments  in  progress  at 
Ottawa  the  largest  profit  per  acre  in  1906,  $8.13,  was  secured  on  the  land  under 
a  5-year  rotation  with  clover  hay,  timothy  hay,  grain,  corn,  and  grain. 

Results  obtained  in  1907  from  trial  plats  of  grain,  fodder  corn,  field  roots, 
and  potatoes,  W.  and  C.  E.  Saunders  {Canada  Cent.  Expt.  Farm  Bui.  5S,  pp. 
.'i3). — The  results  secured  in  1907  in  variety  tests  conducted  at  the  Canada 
experimental  farms  with  different  field  crops  are  given  in  tabular  form 
with  brief  general  notes.  The  reports  of  earlier  years  have  been  previously 
noted  (E.  S.  R.,  IS,  p.  828).  The  testing  of  different  varieties  on  uniform 
trial  plats  has  now  been  in  progress  for  13  years.  The  tables  given  show  the 
varieties  in  the  order  of  their  average  yield  for  the  last  5  years. 

Fertilizer  tests  with  wheat  and  corn,  H.  Snydeb  (Minnesota  Sta.  Bui.  102, 
pp.  1-23,  figs.  2,  map  1). — Directions  are  given  for  making  fertilizer  tests  with 
wheat,  and  the  results  of  19  series  of  cooperative  experiments  in  different  parts 
of  the  State  are  reported.  In  11  tests  an  increase  of  from  2^  to  9  bu.  per  acre 
was  apparently  secured  from  the  use  of  320  lbs.  per  acre  of  an  acid  phosphate 
fertilizer  costing  $2.56.  In  10  of  the  tests  muriate  of  potash  applied  at  the  rate 
of  160  lbs.  per  acre  and  costing  $4  gave  an  increase.  In  4  cases  the  increase 
in  yield  from  the  use  of  potash  was  5  bu.  or  more.  Nitrate  of  soda  used  singly 
gave  a  noticeable  increase  only  in  2  cases.  A  complete  fertilizer  applied  at  the 
rate  of  600  lbs.  per  acre  gave  an  increase  of  2  to  9  bu.  in  11  of  the  trials,  but 
in  no  case  was  the  increase  sufficient  to  pay  the  cost  of  the  fertilizer,  which 
amounted  to  $8.40.  In  0  of  the  11  tests  approximately  the  same  increase  was 
secured  from  the  use  of  the  phosphates  alone,  and  in  4  of  the  11  trials  the 
increase  was  secured  from  the  potash  alone,  costing  less  than  half  as  much  as 
the  complete  fertilizer. 

The  results  of  8  series  of  experiments  with  corn  showed  that  the  use  of  com- 
mercial fertilizers  for  this  crop  was  not  profitable. 

It  is  stated  tliat  on  old  wheat  lands  potash  fertilizers  can  be  used  to  better 
advantage  than  either  nitrogen  alone  or  a  complete  fertilizer.  The  conclusion 
is  drawn  that  commercial  fertilizers  when  used  in  connection  witJi  crop  rota- 
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tion,  farm  manures,  and  clover  production  are  much  more  profitable  than  when 
used  as  the  only  means  of  increasing  fertility. 

The  seeding,  growing',  and  curing  of  alfalfa,  R.  A.  Moore  (Wisconsin  Sta. 
Special  Bui.,  pp.  12,  figs.  6). — This  bulletin  contains  general  directions  for 
alfalfa  culture. 

Type  and  variability  in  corn,  E.  Davenport  and  H.  L.  Rietz  {Illinois  Sta. 
Bui.  IID,  pp.  38,  figs.  J). — This  bulletin  outlines  and  defines  type  and  variability 
as  factors  in  corn  breeding,  and  presents  certain  data  showing  conditions  that 
influence  type  and  variability  in  corn. 

It  is  pointed  out  that  the  three  conceptions  of  type  which  should  rest  in  the 
corn  breeder's  mind  are  the  ideal  or  standard  for  selection  which  is  attained 
by  few  individuals  or  perhaps  none,  the  mode  or  prevailing  type  as  represented 
by  the  highest  proportion  of  what  the  breeder  actually  produces,  and  the  mean 
or  average  of  all  the  breeder  produces.  Variability  is  defined  as  deviation  from 
type  and  is  considered  as  best  indicated  by  the  standard  deviation  in  mathe- 
matical expression  involving  the  deviation  of  every  individual.  Variability  may 
be  reckoned  from  the  mean,  the  mode,  the  selection  standard,  or  any  other 
desired  basis.  The  coefficient  of  variability  is  a  purely  abstract  expression  for 
variability,  so  that  by  its  means  the  variability  of  one  character  may  be  com- 
pared with  that  of  another  either  in  the  same  or  dilTerent  races. 

The  shifting  of  the  type  without  greatly  reducing  variability  is  considered 
the  effect  of  selection.  It  is  stated  that  each  character  of  every  race  has  a 
natural  variability  which  can  not  be  greatly  reduced  by  selection,  and  that  the 
indirect  effect  of  selection  is  to  influence  physical  or  other  characters  corre- 
lated with  those  selected.  So  far  as  length,  circumference,  and  weight  are 
concerned  the  type  of  ear  is  directly  affected  by  fertility,  but  this  factor  does 
not  affect  the  number  of  rows  in  the  ear.  It  has  been  found  that  variability 
is  slightly  less  on  fertile  lands  than  on  lands  giving  lower  yields. 

The  subject  of  type  and  variability  in  general  is  treated  in  this  bulletin  by 
the  statistical  methx)d,  now  everywhere  employed,  for  the  study  of  the  more 
complicated  questions  of  variation  and  heredity,  and  a  graphic  representation 
of  this  method  concludes  the  bulletin. 

Studies  of  Egyptian  cotton,  W.  L.  Balls  (Yearhoolc  Ehediv.  Agr.  Soc.  Cairo, 
1906,  pp.  29-89,  pis.  12). — Some  of  the  cotton  problems  of  Egypt  are  pointed  out 
and  notes  on  heredity  in  cotton  are  given.  Experiments  in  cotton  breeding  are 
reported.  Texas  Wool  cotton  was  crossed  with  Abbassi,  Hindi  with  Hindi 
hybrid,  Afiti  with  Truitt  Big  Boll,  Hindi  with  Charara,  and  Charara  with  Moqui, 
the  female  i)arent  in  each  one  of  these  pairs  being  mentioned  first. 

The  author  concludes  from  a  comparison  of  the  results  that  there  are  probably 
allelomorphic  pairs  of  characters  in  cotton  hybrids,  which  exhibit  complete 
dominance  and  recession  in  the  heterozygote.  The  allelomorphic  pairs  for  the 
seed  characters  were  as  follows : 


Dominant : 

Long  staple. 
Regular  distribution. 
Regular  length. 
Colored  lint. 
Silky  lint. 
More  fuzz. 


Recessive : 

Short  staple. 
Irregular  distribution. 
Irregular  length. 
White  lint. 
Harsh  lint. 
Less  fuzz. 


Cotton  futures  and  their  influence  on  the  cotton  industry,  H.  Heizmann 
{Das  Baumicoll-Tcnningcschaft  und  dcssen  Einfluss  auf  die Baumwoll-I ndustrie. 
Inaug.  Diss.  Univ.  Zurich,  1901,  pp.  Zy+i29).— This  publication  is  the  fifth  in  a 
series  treating  of  cotton  in  its  commercial  aspects.     The  different  parts  are 
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devoted  to  the  investigation  of  the  canse  of  low  cotton  prices  from  1892  to  1895, 
the  organization  of  cotton  spinners'  associations  in  different  States,  the  flrst  in- 
ternational cotton  congress  at  Zurich,  and  the  economic  and  legal  aspects  of 
dealing  in  cotton  futures.  A  bibliography  of  the  literature  consulted  in  the 
study  of  those  subjects  is  given. 

Irish  potato  fertilizer  experiments,  W.  S.  Hotchkiss  and  E.  J.  Kyle  (Texas 
t<ta.  Bui.  101,  pp.  11). — The  experiments  here  reported  were  carried  on  for  4 
years. 

The  total  results  show  that  the  use  of  nitrogen  either  in  the  form  of  cotton- 
seed meal  or  nitrate  of  soda  was  very  beneficial.  When  used  in  a  complete 
fertilizer  very  little  difference  in  effectiveness  between  the  nitrate  of  soda  and 
cotton-seed  meal  was  observable.  The  apparent  average  increase  resulting  from 
nitrogen  amounted  to  21  bu.  per  acre. 

The  average  increase  in  yield  due  to  the  use  of  acid  i)h()spliate  exceeded  23 
bu.  per  acre.  The  results  show  that  when  nitrogen  and  phosphoric  acid  were 
used  together  the  yield  was  as  high  as  on  the  plats  receiving  varying  amounts 
of  nitrogen  and  phosphoric  acid  combined  with  potash.  On  the  average  for  the 
4  years  the  plats  fertilized  with  nitrogen  and  phosphoric  acid  yielded  about  20 
bu.  per  acre  more  than  the  plats  receiving  nitrogen  only.  There  was  practically 
no  difference  in  the  yield  between  the  plats  receiving  acid  phosphate  and  those 
receiving  acid  phosphate  and  potash.  During  the  4  years  potash  gave  compara- 
tively negative  results. 

With  these  results  as  a  basis  tlie  authors  recommend  for  all  sandy  East  Texas 
soils  the  following  application  of  fertilizers :  1,000  lbs.  of  14  per  cent  acid  phos- 
phate, 700  lbs.  of  cotton-seed  meal,  200  lbs.  of  kaiuit,  and  100  lbs.  of  nitrate  of 
soda. 

Rice,  R.  J.  Nelson  {Arkansas  8ta.  Bui.  98,  pp.  133-14S,  figs.  -J).— This  bul- 
letin contains  notes  on  the  rice  crop  of  Arkansas  in  1907,  a  report  on  a  test  of 
pumping  plants,  and  suggestions  to  prospective  planters. 

The  crop  grown  at  the  station  in  1907  required  127.14  days  to  mature,  the 
season  for  Honduras  rice  being  131.25  days  and  for  Japan  rice  121.66  days.  The 
average  irrigation  season  was  81  days.  The  rice  was  sown  at  the  rate  of  1*  to 
If  bu.  per  acre.  The  drill  was  found  unsatisfactory  for  sowing  rice.  The  use 
of  fertilizers  apparently  hastened  the  time  of  maturity. 

Comparative  tests  of  violet  Solanum  commersonii  and  Giant  Blue,  Early 
Rose,  and  Magnum  Bonuni  potatoes,  E.  Lemee  (Bui.  Acad.  Internat.  Oeogr. 
Bat..  3.  scr.,  17  (1908),  No.  219,  pp.  IV-VI). — In  these  observations,  conducted 
in  1907,  the  largest  yield  of  the  4  varieties  studied  was  produced  by  Magnum 
Bonum.  Small  seed  tubers  of  violet  Sohniuni  commersonii  produced  larger  sized 
tubers  than  larger  seed.  Violet  »*^.  commersonii  also  proved  to  be  more  pro- 
ductive than  the  Giant  Blue  potato. 

Cooperative  experiments  with  winter  spelt,  C.  Fruwirtii  (Wiirttcmb. 
Wchnbl.  LandH-.,  1907,  \o.  //7,  pp.  809-815). — Cooperative  experiments  with 
different  kinds  of  winter  spelt  were  conducted  in  regions  of  low  and  high 
altitude.  Red  Tyrol  spelt  gave  best  results  at  the  higher  altitudes,  while  Stoll 
Brown  Meckesheim  was  best  adapted  to  the  lowland  sections,  giving  higher 
yields  of  grain  and  straw  tluui  the  red  varieties.  Soaking  the  seed  in  copper- 
sulphate  solution  or  similai-  treatment  is  considered  necessary  in  successful 
spelt  culture. 

Tobacco  growing  in  the  Philippines,  G.  E,  Nesom  (Philippine  Bur.  Agr. 
Farmers'  Bui.  15,  pp.  13). — This  bulletin  presents  in  a  popular  manner  informa- 
tion and  advice  regarding  the  culture  of  tobacco  in  the  Philippine  Islands. 

Influence  of  fertilizers  upon  the  composition  and  quality  of  wheat,  H. 
Snyder  (Minnesota  Uta.  Bui.  lOJ,  pp.  2-'i-3.'i,  figs.  2).— A  study  of  the  influence 
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of  fertilizers  upon  the  weight  per  bushel  of  wheat  and  the  character  of  the 
kernels  is  reported.  It  was  observed  that  nitrogen  used  alone  retarded  matu- 
rity, while  minerals  used  alone  hastened  it.  Where  a  large  increase  in  yield 
was  secured  through  the  use  of  fertilizers  the  kernels  were  generally  larger, 
better  filled,  and  better  colored  than  those  grown  under  less  favorable  fer- 
tilizer conditions.  In  8  trials  the  phosphate  fertilizer  increased  the  weight  of 
the  grain  per  bushel  and  in  2  the  weight  was  the  same  as  when  no  fertilizer 
was  used.  In  5  trials  potash  increased  the  weight  per  bushel,  and  in  no  case 
was  it  decreased  by  the  use  of  this  element.  Nitrogen  increased  the  weight 
in  some  cases  and  decreased  it  in  others.  The  weight  per  bushel,  character 
of  the  kernel,  chemical  composition  of  the  grain,  and  results  of  bread  making 
and  technical  tests  of  the  flour  are  given  in  tables  and  discussed. 

Forty-one  samples  of  flour  from  wheat  grown  upon  fertilized  and  unfertilized 
plats  at  9  different  places  were  examined.  From  3  of  the  9  places  the  wheat 
grown  on  plats  fertilized  with  phosphates  produced  flour  that  made  the  best 
bread,  from  2  places  the  wheat  fertilized  with  nitrogen,  from  2  the  wheat  fer- 
tilized with  potash,  and  from  2  the  wheat  receiving  a  complete  fertilizer.  In 
30  tests  the  fertilizers  which  gave  the  largest  yields  produced  wheats  of  the 
highest  bread-making  value;  while  in  10  the  best  quality  of  flour  was  secured 
from  the  fertilized  wheats  not  showing  the  largest  yield  per  acre.  While  yield 
and  bread-making  quality  were  both  improved  by  the  use  of  fertilizers,  they 
were  not  improved  to  the  same  extent  by  the  same  fertilizer.  No  constant  re- 
lationship between  the  percentage  of  protein  in  the  grain  and  flour  and  the 
bread-making  value  was  apparent,  and  while  it  is  considered  possible  to  in- 
crease the  amount  of  proteids  in  flour  by  the  use  of  nitrogenous  fertilizers  it  is 
stated  that  the  bread-making  value  is  not  proportionately  increased.  The 
increase  in  nitrogen  content  in  some  instances  imparts  a  negative  value  as  a 
part  of  the  nitrogen  is  in  nonproteid  forms.  The  results  as  a  whole  are  taken 
as  showing  that  not  only  the  yield  of  wheat  but  also  the  bread-making  value 
can  be  enhanced  by  increasing  the  soil  fertility  and  that  a  very  close  relation- 
ship exists  between  the  amount  of  available  plant  food  in  the  soil  and  the 
quality  and  bread-making  value  of  the  wheat  produced  on  it. 

The  adulteration  and  misbranding  of  alfalfa,  red  clover,  and  grass  seeds, 
B.  T.  Galloway  (C7.  »S.  Dcpt.  Ayr.,  Office  Sec.  Circ.  26,  pi>.  6). — Samples  of  seed 
of  red  clover,  alfalfa,  meadow  fescue,  Bromus  inermis,  and  Kentucky  blue- 
grass  were  examined  and  the  results  are  here  briefly  reported. 

Of  1,217  samples  of  red  clover  seed  405  contained  seed  of  dodder,  424  traces 
of  yellow  trefoil  seed,  and  135  bore  evidence  of  having  originated  in  Chile.  Of 
399  samples  of  alfalfa  seed  191  contained  seed  of  dodder,  135  a  trace  of  yellow 
trefoil  seed,  120  a  trace  of  sweet  clover  seed,  and  16  a  trace  of  bur  clover  seed. 
Of  meadow  fescue  only  64  samples  were  obtained,  of  which  20  contained  chess 
in  amounts  varying  from  a  trace  to  more  than  19  per  cent,  4  contained  seed  of 
rye  grass,  and  6  were  misbranded,  4  being  Canada  bluegrass,  1  orchard  grass, 
and  1  a  mixture  of  orchard  grass  and  fescue.  Of  55  samples  of  Bromus  inermis 
seed  15  contained  seed  of  cheat,  28  from  2  to  3  per  cent  of  seed  of  the  wheat 
grasses,  several  seed  of  meadow  fescue,  and  1  more  than  24  per  cent  of  meadow 
fescue  and  rye  grass  seed  together.  Of  429  samples  of  Kentucky  bluegrass 
seed  secured,  only  8  were  free  of  any  trace  of  Canada  bluegrass. 

In  most  of  the  samples  the  trace  of  Canada  bluegrass  found  was  immature 
seed,  showing  that  it  was  harvested  with  the  Kentucky  bluegrass  seed.  In  110 
samples,  however,  Canada  bluegrass  seed  was  found  in  quantities  exceeding 
5  per  cent,  32  of  these  being  Canada  bluegrass  seed  misbranded  as  Kentucky 
bluegrass  seed. 
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References  to  recent  work  in  plant  breeding,  C.  Fruwirth  (Jour.  Landic, 
55  (1907),  No.  4,  pp.  339-35Jf). — References  are  given  to  40  articles  and  publi- 
cations reporting  work  in  plant  breeding  or  discussing  this  subject. 

HORTICULTUEE. 

Horticultural  work  at  the  Canada  experiment  stations,  W.  T.  Macoun,  R. 
KoitRTsox,  N.  WoLVERTON,  A.  Mackay,  aiid  T.  A.  Sharpe  (Canada  Expt. 
J'arms  Rpts.  1906,  pp.  97-121,  126-128,  133-1J,7,  298-301,  32.',-333,  357-370,  389- 
.'i06,  pis.  2). — The  usual  annual  report  on  culture  experiments  and  variety  tests 
with  a  large  number  of  orchard  and  small  fruits,  vegetables,  flowers,  shrubs, 
and  trees  grown  on  the  different  experimental  farms  in  Canada,  together  with 
considerable  general  information  relating  to  work  at  each  of  the  stations.  The 
data  are  similar  in  nature  to  those  reported  in  previous  years  (E,  S.  R.,  IS,  140). 

At  the  Central  farm,  W.  T.  Macoun  reports  the  effect  of  the  unusual  winter 
of  1905-6  as  very  marked  on  vegetation.  Practically  all  strawberry  plants  in 
that  vicinity  were  destroyed  even  when  well  mulched.  Considerable  damage 
is  also  reported  to  herbaceous  perennials,  deciduous  trees,  and  shrubs,  includ- 
ing fruit  trees  and  bushes.  Forty-seven  seedling  varieties  of  apples  and  1  seed- 
ling pear  were  received  for  examination  in  1906.  Full  descriptions  are  given 
of  the  most  promising  varieties,  with  briefer  notes  on  those  of  no  especial 
merit.  Out  of  3,000  seedling  apples  of  Russian  origin  planted  out  in  1890  and 
gradually  reduced  to  75  and  tested  in  the  prairie  provinces  for  hardiness  and 
size,  59  have  been  considered  sufficiently  promising  to  name.  Thus  far  only  4 
compare  favorably  with  the  best  named  varieties  of  their  season.  Two  thousand 
seedlings  originating  from  the  best  named  varieties  fruited  at  Ottawa  have  been 
planted  out  since  1901.  One  hundred  and  five  of  these  seedlings  fruited  in  1906, 
some  of  which  it  is  believed  are  superior  to  some  of  the  named  sorts  of  the 
same  season.  Descriptions  are  given  of  a  large  number  of  the  most  promising 
seedlings  and  cross-bred  apples  fruited  at  the  station,  including  4  crosses  of 
McMahan  with  Scott  Winter  produced  by  J.  Craig. 

The  conclusions  reached  after  19  years'  experience  and  search  for  a  hardy 
winter  apple  of  good  appearance  and  best  quality  are  given.  Briefly  sum- 
marized, it  is  stated  that  the  hardiest  apples  are  those  which  have  originated 
in  Russia.  Varieties  originating  in  milder  climates  have  proved  more  tender. 
Summer  and  autumn  varieties  are  hardier  than  later-keeping  sorts.  The  ma- 
jority of  winter  apples  which  have  thus  far  been  produced  are  not  apt  to  prove 
hardy  in  the  colder  apple  districts  of  Canada  because  the  trees,  having  origi- 
nated where  the  season  is  longer,  grow  too  late  for  the  short  season  in  those 
districts.  The  basis  for  the  production  of  the  desired  winter  apple  for  the  North 
is  believed  to  be  in  varieties  which  have  withstood  test  winters  in  the  North, 
and  have  wood  which  ripens  comparatively  early,  and  fruit  which  though  fit 
to  eat  early  in  the  winter  will  last  all  winter  with  good  care. 

Owing  to  the  interest  aroused  in  regard  to  seedless  apples,  the  present  infor- 
mation relative  to  seedless  apples  in  Canada,  and  the  Spencer  seedless  in  par- 
ticular, is  given. 

The  results  of  fruit  variety  tests  In  eastern  Quebec  are  brought  up  to  date  in 
a  paper  by  J,  C.  Chapais,  Based  on  variety  tests  of  vegetables  at  the  Central 
farm  for  the  past  18  years  a  list  is  given  of  the  varieties  of  each  kind  considered 
best  to  plant.  Tabulated  data  showing  the  results  of  variety  and  itruning  ex- 
I)erinients  with  tomatoes  are  given.  Strains  of  tomato  seed  saved  at  the  station 
during  the  past  3  seasons  from  the  earliest  tomatoes  ripened  li.-ive  i)roved  earlier 
every  season  than  plants  from  seed  obtained  elsewhere.    A  tabulated  list  with 


944  EXPERIMENT    STATION    RECORD. 

notes  is  given  sliowing  the  growth  of  trees  in  the  forest  belts  at  the  Central 
station,  together  with  a  descriptive  list  of  the  best  30  hardy  ornamental  flower- 
ing shrnbs. 

R.  Robertson  reports  from  the  farm  for  the  Maritime  provinces  brief  notes 
and  data  on  tests  of  fruits  and  vegetables,  together  with  a  list  of  vegetables 
recommended  for  culture.  Similar  notes  and  data  are  given  for  the  stations  at 
Manitoba  and  Saskatchewan  by  N.  Wolverton  and  A.  Mackay,  respectively. 
In  addition  to  data  on  variety  tests  at  the  British  Columbia  station,  T.  A.  Sharpe 
in  charge,  descriptions  are  given  of  a  large  number  of  varieties  of  apples,  pears, 
plums,  and  cherries  which  fruited  for  the  first  time  in  llKH!. 

Report  upon  the  botanical  and  agricultural  department  for  the  year  1906, 
A.  E.  Evans  (Govt.  Gold  Coast,  Rijt.  Bot.  and  Arji:  Dept.,  1906,  pp.  1-18,  27-32).— 
A  progress  report  of  the  botanical  gardens  of  Aburi  and  branch  agricultural 
stations  in  the  Gold  Coast,  including  data  relative  to  seed  and  plant  distribution 
and  cultural  tests  of  a  large  number  of  economic  plants,  the  more  important  of 
which  are  rubber,  cacao,  camphor,  cinnamon,  allspice,  guinea  grain,  lemon  oil 
grass,  logwood,  and  several  kinds  of  fiber  plants. 

In  an  appendix  are  given  meteorological  data  for  the  year  and  for  the  past  10 
years,  together  with  tables  showing  the  value  and  quantity  of  the  principal 
vegetable  products  exported  from  the  colony  during  the  last  10  years. 

Report  of  the  chief,  horticultural  division,  G.  S.  Scott  {Orange  River 
Colony  Dcpt.  Ayr.,  Ann.  Rpt.,  3  {1H06-7),  pp.  215-2-'i8,  pis.  2).— This  report  con- 
sists principally  of  lists  of  varieties  of  fruits  and  nuts  growing  in  the  different 
experimental  orchai'ds  in  the  Orange  River  Colony,  with  remarks  on  their 
present  condition,  together  with  tabulated  data  on  the  test  of  an  American  fruit 
evaporator  showing  the  capacity  of  the  inachine  and  the  results  for  each  kind 
of  fruit  dried. 

New  creations  in  plant  life,  W.  S.  Harwood  {Xeio  York,  1907,  pp.  XVI1I+ 
430,  pis.  .jO). — A  revised  and  enlarged  edition  of  this  work  (E.  S.  R.,  17,  p.  771), 
treating  of  the  life  and  achievements  of  Luther  Burbank  in  the  development  of 
new  varieties  of  fruits,  nuts,  vegetables,  forage  plants,  and  trees,  together  with 
details  of  the  methods  employed  and  the  theories  advanced  by  this  plant  breeder 
in  the  production  of  new  varieties. 

Plant  culture  by  electricity,  H.  J.  Shepstone  (8ci.  Amer.,  97  (1907),  No. 
16,  p.  279,  figs.  3). — A  brief  description  is  given  of  the  apparatus  being  used  in 
a  test  of  Thwaite's  electric  culture  system  at  the  Royal  Botanic  Gardens,  Lon- 
don. Some  200  plants,  consisting  of  geraniums,  fuchsias,  various  kinds  of 
palms,  grasses,  tomato  plants,  etc.,  are  said  to  be  included  in  the  test. 

Studies  with  asparagus,  J.  Yercier  (.four.  8oc.  Nat.  Hort.  France,  Jf.  ser.,  8 
(1907),  June,  pp.  369-388). — An  account  of  fertilizer  experiments  with  aspara- 
gus conducted  by  the  author  in  conjunction  with  several  growers  in  the  depart- 
ment of  Cote-d"Or,  France.  Among  the  questions  studied  were  a  comparison  of 
commercial  fertilizers  with  stable  manure,  the  influence  of  the  various  chemicals 
on  yield  and  quality,  and  the  influence  of  the  soil  and  of  chlorophyll  on  the 
quality.  The  results  are  tabulated  and  discussed  and  formulas  based  on  the 
experiments  are  suggested  for  different  types  of  soil. 

Relative  to  the  influence  of  chlorophyll  on  the  flavor,  several  shoots  of 
blanched,  violaceous,  and  green  asparagus  were  submitted  to  a  jury  for  a  test. 
The  green  asparagus  appeared  to  have  the  best  flavor,  which  is  believed  to  be 
due  to  the  presence  of  the  chlorophyll. 

Cantaloupe  breeding',  P.  K.  Blinn  (Colorado  Sta.  Bui.  126,  pp.  10,  figs.  5). — 
Cantaloupe  breeding  investigations  were  commenced  at  the  station  in  1903, 
with  a  view  to  developing  a  rust-resisting  cantaloupe.     This  bulletin  contains 
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ail  outline  of  the  iiiethods  ouiployed,  tojietlier  with  the  results  secured,  and  is 
presented  as  an  aid  lo  future  eftt)rts  in  cantahjuiie  l)reediiif?.  The  worlv  through 
<he  season  of  1905  has  been  previously  noted  (K.  S.  II.,  17,  p.  705 ). 

Systematic  seed  selection  has  been  practiced  and  the  melons  grown  on  the 
same  infected  plat  for  5  consecutive  years.  With  the  exception  of  a  few  in- 
dividual plants  the  plat  was  practically  free  from  disease  during  the  past 
season.  Keports  from  commercial  growers  in  the  vicinity  of  Rocky  Ford  as 
well  as  from  the  Illinois  and  Indiana  stations,  where  the  rust-resistant  seed 
was  tested,  indicate  the  iiossibility  of  conti'olliug  to  a  considerable  extent  the 
injuries  from  rust  fungus  by  systematic  seed  selection  and  breeding. 

The  work  at  the  station  indicates  the  advisability  of  making  individual  as 
well  as  plant  selections.  Although  a  general  unifoi'niity  prevailed  in  the  plats 
from  seed  having  a  common  parentage  a  year  or  two  previous,  irregularities 
were  constantly  appearing  among  the  products  of  some  of  the  selections,  while 
the  tendency  to  breed  true  seemed  equally  characteristic  of  others.  In  one  case 
the  color  of  the  flesh  and  the  solidly  filled  seed  cavity  were  uniformly  repro- 
duced for  4  succeeding  years.  The  general  results  secured  appeared  to  have  fol- 
lowed Mendel's  law.  The  conclusion  is  reached  that  systematic  seed  breeding 
will  intensify  any  desired  qualities  found  in  cantaloupes  as  well  as  in  other 
crops. 

Attempts  are  to  be  made  at  the  station  to  combine  the  rust-resistant  char- 
acter with  earlier  maturity  by  means  of  hybridization.  INIethods  necessary  for 
the  artificial  cross-fertilization  of  cantaloupe  flowers  are  briefly  discussed, 
and  a  summary  is  given  combining  the  essential  points  for  bi-eeding  cantaloupes. 

The  tree  doctor,  J.  Davey  (New  York  and  Chicago  [1907],  pp.  235,  pi.  1, 
figs.  217). — A  popular  work  embracing  a  variety  of  subjects  relating  to  the  cul- 
ture of  trees,  shrubs,  vines,  and  flowers,  with  a  large  number  of  illustrations. 
Special  features  of  the  work  include  a  description  of  tree  surgery,  a  discussion 
of  pear  blight  and  other  blights,  the  cause  of  peach  yellows  and  their  treat- 
ment, grape  culture  made  simple,  the  destruction  of  native  forests  and  remedies 
suggested,  and  the  relation  between  trees,  bix'ds,  and  insects.  The  work  con- 
cludes with  a  calendar  for  the  treatment  of  plant  diseases  and  insect  pests, 
prepared  by  W.  J.  Green  and  A.  D.  Selby. 

The  water  evaporation  of  fruit  trees  at  the  blooming'  period,  A.  Oster- 
WALDER  (LantUr.  Jalirh.  ^chweiz,  21  (1907),  No.  7,  pp.  287-297). — An  account 
is  given  of  the  author's  investigation  at  the  Wiideuswil  experiment  station 
with  regard  to  the  effect  of  water  evaporation  during  the  blooming  period  on 
the  fertilization  and  setting  of  fruit.  An  examination  was  made  of  a  large 
number  of  apple  and  pear  trees  both  under  laboratory  and  outdoor  conditions, 
the  results  of  which  are  given  and  explained  in  detail. 

The  principal  inference  drawn  from  this  study  is  that  the  evaporation  of 
water  from  the  flower  petals  is  insignificant  as  compared  with  the  evaporation 
from  the  leaves,  and  that  the  diying  out  and  withering  of  the  flowers  in 
periods  of  excessive  drought  and  heat  more  probably  results  from  the  ex- 
cessive transpiration  of  the  leaves  than  from  the  great  number  of  blossoms  or 
their  delicate  structure. 

The  fruit  industry  in  England,  R.  Skalweit  (Ber.  Land  u.  Forstw.  Aus- 
htndc,  1907,  No.  I'),  pp.  2.i,  map  /). — This  is  a  general  report  on  the  fruit  in- 
dustry in  England,  including  data  with  I'egard  to  areas  and  varieties  under  cul- 
tivation, notes  on  fruit  culture  in  the  various  counties  in  Great  Rritain  and 
!i  discussion  of  the  influences  affecting  it,  and  a  description  of  methods  of  har- 
vesting, packing,  and  marketing. 

According  to  data  collected  from  official  sources  the  annual  increase  in  or- 
chard planting  during  the  past  10  years  is  about  2,500  acres  and  for  small 


946  EXPERIMENT    STATION    RECORD. 

fruits  about  1,000  acres.  The  total  acreage  of  all  fruits  for  1906  is  estimated 
at  about  300,000  acres,  which  is  said  to  represeut  about  0.5  per  cent  of  the 
total  area  and  not  quite  1  per  cent  of  the  cultivated  area  of  Great  Britain. 

Fruit  varieties  most  popular  on  the  Pacific  slope,  E.  J.  Wickson  (Bien. 
Rpt.  Conir.  Hart.  Cal.,2  {1905-6),  pp.  388-391). — The  author  sent  out  an  inquiry 
to  a  large  number  of  correspondents  with  the  view  of  ascertaining  the  varie- 
ties of  different  fruits  considered  best  by  each.  A  large  number  of  nursery- 
men were  also  requested  to  name  the  varieties  which  were  considered  best 
to  propagate  for  sale. 

In  an  extensive  list  here  given  the  varieties  of  apples,  apricots,  cherries, 
grapes,  pears,  peaches,  plums,  and  prunes  preferred  by  growers  in  California, 
Oregon,  Washington,  Utah,  and  Idaho  are  compared  with  those  varieties  pre- 
ferred for  propagation  and  sale  by  California  nurseries.  The  varieties  are 
arranged  in  order  of  their  preference. 

The  renovation  of  worn-out  orchards,  U.  P.  Hedrick  (New  Yofk  State  Sta. 
Circ.  6,  n.  ser.,  pp.  Ji ;  reprinted  in  New  York  State  Sta.  Rpt.  1906,  pp.  449-^52). — 
In  this  circular  the  various  causes  of  deterioration  in  orchards  are  briefly  dis- 
cussed. Popular  directions  are  given  for  orchard  renewal  work,  these  including 
a  reduction  of  the  number  of  trees,  thorough  pruning,  draining  and  fertilizing 
the  soil,  removal  of  old  and  diseased  portions  of  the  tree,  spraying,  proper 
cultivation,  and  tl-e  use  of  cover  crops. 

Utilization  of  the  surplus  banana  crop,  F.  H.  D'Herelle  {Bol.  Oflc.  Sec. 
Agr.  Cuba,  3  (1901),  No.  3,  pp.  2-il-2Ji3). — The  possibilities  of  using  a  surplus 
banana  crop  for  the  preparation  of  dried  bananas,  preserved  bananas,  and 
banana  flour  are  discussed.  In  the  author's  opinion  they  can  be  most  profitably 
used  for  the  i)roduction  of  fermented  spirits. 

Peach  culture,  F.  A.  Waugh  (Agr.  of  Mass.  1906,  pp.  Ji>i6-.'i56) . — Popular 
directions  are  given  for  the  cultivation  of  ])eaches  in'  Massachusetts.  The 
various  phases  treated  include  soils  and  exposures,  planting  and  i)lanting  dis- 
tances, cultivation,  fertilizers,  pruning,  diseases  and  other  dilficulties,  and  the 
methods  of  handling  the  crop. 

Lists  of  varieties  recommended  for  different  purposes  are  given  and  the  most 
popular  old  sorts,  as  well  as  the  most  promising  new  ones,  are  described. 

Cranberry  culture,  L.  J.  Fosdick  (Agr.  of  Mass.  1906,  pp.  Ji37-4Ji5). — Popular 
instructions  are  given  for  the  various  phases  of  cranberry  culture,  including 
the  selection  of  the  site,  turfing,  drainage,  the  water  supply,  sanding,  planting, 
varieties,  cultivation,  irrigation,  construction  of  dikes  and  i*eservoirs,  and  the 
storehouse,  fall  and  winter  treatment  of  the  bog,  harvesting,  packing,  and 
shipping. 

Chemical  experiments  with  grapevines,  E.  Zacharewicz  (Rev.  Vit.,  2& 
(1907),  No.  722,  pp.  Ji29-433).— In  continuation  of  previous  work  (E.  S.  R.,  12, 
p.  852),  experiments  were  conducted  on  different  soils  in  the  dejiartment  of 
Yaucluse,  in  which  nonnitrogenous  fertilizers  were  compared  with  nitrogenous 
fertilizers  and  with  no  fertilizers.  The  results  of  these  experiments,  which 
cover  for  the  most  part  the  period  from  1899  to  1905,  inclusive,  are  tabulated. 
Practically  the  same  conclusions  wei*e  reached  as  in  the  work  previously  noted. 

Nitrate  of  soda  in  connection  with  sulphate  of  potash  and  superphosphate  of 
lime  gave  advantageous  results  during  the  8  years  in  increasing  the  yield, 
hastening  maturity,  and  giving  a  higher  sugar  content.  The  action  of  the 
nitrogen  in  the  nitrate  of  soda  on  the  vegetative  growth  and  the  formation  of 
fruit  did  not  appear  to  be  hindered  by  drought,  as  was  the  case  with  the 
nitrogen  from  organic  sources. 

In  order  to  obtain  the  best  results  the  author  recommends  that  the  sulphate 
of  potash  and  superphosphate  of  lime  be  broadcasted  and  turned  under  as  soon 
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as  possible  after  the  winter  rains.  The  nitrate  of  soda  should  not  be  applied 
and  worked  into  the  soil  until  March  or  Aiiril. 

Cocos  nucifera.  Practical  treatise  on  cocoanut  culture,  E.  Bot^ten  {Indische 
Mcrcuiir.  M  (  /.'U;?).  .Vos.  3iU  />;>.  m2,  IU!J ;  .'lO,  pp.  67.',,  (nil;  .'//,  pp.  695-607;  //J, 
pp.  736,  737;  >,.',,  pp.  7J,S,  7J,9;  .)5,  pp.  766,  767;  J,7,  pp.  80/,-806,  figs.  3).— In  this 
treatise  the  author  discusses  the  various  phases  of  cocoanut  culture,  including 
climate,  soil,  varieties,  method  of  propagation,  seed  bed  practices,  shading, 
watering,  soil  preparation,  transplanting  and  subsequent  management,  insect 
pests  and  diseases  and  their  control,  combination  cropping,  tlowering  and  fruit 
bearing,  together  with  detailed  estimates  on  the  cost  of  planting,  management, 
and  iirofits. 

Repoi-t  of  the  inspector  of  cocoanut  plantations  for  the  year  1906,  L.  C. 
Brown  (Agr.  Bui.  iStruits  and  Fed.  Malaii  Htaia^,  6  {1907),  No.  9,  pp.  295- 
303). — The  area  devoted  to  cocoanut  trees  at  the  end  of  190G  is  estimated  at 
about  105,000  acres,  or  an  iucr-ease  of  5  per  cent  over  the  previous  year  (E.  S. 
E.,  IS,  p.  550). 

Brief  notes  are  given  on  the  condition  of  the  plantations  in  the  various  Malay 
States,  including  areas,  planting  and  cultural  operations,  harmful  insects  and 
diseases,  the  production  of  cocoanut  oil.  etc. 

At  last  a  hybrid  chinquapin  {Rural  New  Yorker,  66  {1907),  No.  3015,  p. 
S2'i,  figs.  2). — A  description,  with  illustrations,  of  a  hybrid  between  our  native 
chinquapin  and  what  is  described  as  a  fair  quality  of  an  unnamed  Japan  chest- 
nut. The  cross  was  made  on  the  Rural  grounds  in  1005  and  it  is  believed  to 
be  the  first  intentional  hybrid  of  this  nature.  Eighteen  months  after  germina- 
tion the  seedling  ripened  3  burs  containing  3  nuts  each,  and  4  burs  containing 
a  single  round  nut  similar  to  the  chinquapin.  The  fruit  of  the  seedling  is  said 
to  be  better  than  the  best  Japan  chestnut  under  observation,  although  not  so 
sweet  as  the  wild  chinquapin.  Several  other  similar  crosses  were  made  which 
have  not  yet  fruited. 

Ether  and  the  forcing  of  bulbs,  J,  Taubenhaus  {Cornell  Countryman,  5 
(1907),  No.  2,  pp.  55-57,  figs.  2). — In  continuation  of  previous  work  with  the 
white  Roman  hyacinth  (E.  S.  R.,  IS,  p.  938),  results  secured  with  the  Spanish 
iris  and  with  one  variety  each  of  fresia  and  narcissus  are  given.  The  bulbs 
were  etherized  and  planted  after  different  periods  of  rest,  group  1  immediately 
and  groups  2,  8,  and  4  after  2,  4,  and  6  weeks,  respectively.  Similar  groups 
were  grown  in  3  different  houses  in  which  temperatures  of  54,  70,  and  74°  F., 
respectively,  were  maintained. 

From  the  general  results  secured  it  is  concluded  that  ether  seems  to  improve 
the  quality  of  the  flower  and  its  spike  as  well  as  to  hasten  the  flowering  period 
from  2  to  S  days.  The  house  maintained  at  medium  temperature  is  considered 
most  desirable,  as  it  was  less  expensive  and  produced  practically  as  good  bulbs 
as  the  hothouse.  Ether  does  not  appear  to  take  the  place  of  the  resting  stage 
of  the  bulbs,  etherized  bulbs  appearing  to  need  a  rest  of  from  2  to  6  or  more 
weeks,  this  depending  on  the  kind  of  bulb,  as  no  2  kinds  showed  the  same  result. 

All  the  cattleyas  worth  growing,  L.  Barron  {Oard.  Mag.  [N.  Y.],  6  (1907), 
No.  6,  PI).  2SI-2S.'i,  .JOS,  figs.  12). — Horticultural  descriptions  are  given  of  the 
favorite  florists'  varieties  of  Cattlcya  lahiata  grown  for  the  cut  flowers,  with 
illustrations  of  several  varieties,  a  flowering  chart  showing  the  blooming  period 
of  each  and  a  key  to  the  various  forms. 

Our  country  home,  Frances  K.  Hutchinson  (Chicago,  1907,  pp.  XVI +278, 
pis.  56,  figs.  59 ) . — In  a  popular  manner  the  author  gives  an  account  of  the  trans- 
formation of  a  Wisconsin  woodland  into  a  country  estate.  Chapters  are  de- 
voted to  the  construction  of  the  home  proper,  and  to  the  terraces,  kitchen  and 
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formal  garden,  tlie  pergoJa,  shrubs,  vines  and  wild  flowers,  squirrels  and  birds, 
and  weeds  for  decoration.  The  text  is  fully  illustrated  from  photographs  by 
the  author. 

FORESTRY. 

Report  of  the  Secretary  of  Agriculture  on  the  Southern  Appalachian  and 
White  Mountain  watersheds  {Washington:  Govt.,  1908,  pp.  39,  maps  2). — In 
compliance  with  a  provision  of  the  agricultural  appropriation  bill  for  the  fiscal 
year  ending  June  30,  1908,  investigation  was  made  of  the  watersheds  of  the 
Southern  Appalachian  and  White  Mountains  for  the  purpose  of  reporting  to 
Congress  the  area  and  conditions  of  these  watersheds,  the  advisability  of  their 
purchase  for  National  forests,  and  the  probable  cost.  This  report  embraces 
the  salient  features  of  the  investigation,  which  was  conducted  from  various 
points  of  view.  Including  the  importance  of  these  forests  in  their  relation  to 
agriculture,  water  supply,  navigation,  and  the  preservation  of  hard-wood  supply. 
The  present  condition  of  these  regions  is  considered  as  well  as  the  causes 
which  have  brought  about  this  condition,  including  damage  through  lumbering, 
clearing,  fire,  and  soil  erosion. 

The  general  conclusions  arrived  at  from  various  phases  of  the  investigation 
are  that  the  Southern  Appalachians  and  White  Mountains  are  of  vast  commer- 
cial importance  to  the  industries  of  the  country,  and  that  both  are  encounter- 
ing well  advanced  destructive  influences  which,  unchecked,  will  bring  ruin  to 
the  regions  themselves  as  well  as  to  many  of  the  industries  of  the  country. 

Maps  are  given  of  both  regions,  the  area  and  location  of  lands  needing  pi'O- 
tection  are  considered,  and  it  is  strongly  recommended  that  the  National  Gov- 
ernment purchase  and  convert  into  National  forests  a  definite  portion  of  these 
lands  in  order  that  they  may  be  protected  and  improved.  The  treatment  of 
the  regions  is  discussed,  together  with  the  methods  of  acquirement  and  esti- 
mated cost  of  lands. 

The  forests  of  Arkansas,  S,  J,  Record  (Forestry  Quart.,  5  {1901),  No.  8,  pp. 
296-301). — The  forests  of  Arkansas  are  briefly  discussed  with  regard  to  their 
area,  forest  regions  and  types,  specific  constitution  and  range,  valuation  and 
uses. 

The  total  amount  of  standing  timber  in  the  State  is  said  to  be  approxi- 
mately 100,0()0,0(IO.OO()  ft.,  of  which  pine  comi)rises  one-fifth.  The  total  cut 
for  the  year  IlXMl  was  al^out  2,000.()()().0()0  ft. 

What  forestry  has  done,  T.  Cleveland,  Jr.  (['',  »s',  Bcpt.  Agr.,  Forest  *Scry, 
Circ.  I'lO,  PI).  31). — This  circular  contains  statistical  data  and  discussion  show- 
ing what  the  development  of  systematic  forestry  has  accomplished  in  foreign 
countries.  A  table  is  given  showing  the  expenditures  and  revenues  of  the 
various  Government  forests  considered,  from  which  it  appears  that  higher 
productiveness  is  obtained  where  larger  expenditures  are  made.  The  author 
points  out  that  the  United  States  is  enormously  behind  other  countries  in  its 
expenditures  for  the  management  of  National  forests,  and  that  timely  action 
is  needed  since  forest  waste  can  be  repaired  only  at  a  great  cost,  A  table  taken 
from  Schlich's  Manual  of  Forestry  is  also  given  showing  the  net  wood  imports 
and  exports  of  forest  countries,  from  which  it  is  shown  that  Russia,  Sweden, 
Austria-Hungary,  and  Canada  are  making  up  the  wood  deficit  of  a  large  part  of 
the  world.  The  United  States  consumes  each  year  from  three  to  four  times  the 
wood  which  its  forests  produce. 

German  forest  revenue,  W,  C.  Teichman  {Daily  Consular  and  Trade  Rpts. 
[XJ.  S,],  1901,  No.  298.'/,  PI).  7-9). — According  to  official  statistics  here  given,  as 
compiled  by  the  government  of  Saxony  for  the  year  1006,  a  net  revenue  of 
$2,126,037  was  obtained  from  the  cultivation  of  443,105  acres  of  government 
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forest  land,  of  \vlii"h  424.240  acres  is  said  lo  be  land  covpred  with  trees  or  soil 
desifinated  for  forest  rotation.  The  total  quantity  of  timber  and  brushwood 
cut  and  sold  in  lOOti  is  estimated  at  3,421,S87  cu.  yards,  for  which  .$;>,o74,3S5 
was  received. 

Nearly  HO.OOO  sci.  miles  of  (lerman  soil  are  adapted  to  forestry,  the  value  of 
the  wood  cut  each  year  beint:  estimated  at  .$('.().( )(K),0(t(). 

Reports  on  forest  administration  in  Burma  for  the  year  1905-6,  F.  B. 
Bryant  et  ai..  (Rpts.  Forest  Admin.  Burma  lil05-6,  pp.  iO'y).— This  is  a  report 
for  the  year  1905-(!  on  the  constitution  and  management  of  State  forests  in  the 
Pegu,  Tenasserim,  northern,  and  southern  circles  of  Burma,  together  with 
financial  statements  and  notes  on  administration.  All  the  important  features 
of  the  work  are  presented  in  tabular  form.  The  area  of  reserved  forests  at 
the  close  of  the  year  was  20,544  sq.  miles. 

Experiments  undertaken  in  the  cultivation  of  mahogany  {Swietenia  mahog- 
ani),  which  have  been  under  way  since  1878,  are  pronounced  a  failure  as  the 
trees  do  not  seem  to  do  well  in  Burma.  The  rubber  experiments  in  the  Mergui 
plantation  have  been  successful,  and  an  established  concern  of  some  magnitude 
has  been  developed.  The  total  expense  to  date  in  the  work  with  rubber  is 
given  as  229,871  rupees  (about  $73,558.72),  1,957  acres  having  been  planted. 
Eubber  tapping  experiments  at  the  Mergui  experimental  garden  show  that 
trees  of  from  4  to  5  ft.  in  girth  yield  an  average  of  18.08  oz.,  and  trees  of  over 
5  ft.  in  girth  an  average  of  30.98  oz.  of  rubber  per  tree.  The  average  price 
realized  for  rubber  was  $1.30  per  pound. 

Suggestions  to  ■woodlot  ow^ners  in  the  Ohio  valley  region,  S.  J.  Record 
{U.  S.  Dcpt.  Agr.,  Forast  Sero.  Circ.  13S,  pp.  15). — This  circular  is  issued  with 
the  view  of  supplying  information  to  farmers  and  others  in  the  Ohio  valley 
region  concerning  the  proper  management  of  their  timber  lands.  The  conclu- 
sions, based  on  examinations  by  the  Forest  Service  of  a  large  number  of  wood- 
lots  and  forest  tracts  in  that  region,  are  embodied  in  the  subject-matter,  which 
treats  of  the  present  condition,  status,  and  uses  of  the  woodlot,  the  protection 
of  the  woods  from  grazing,  fire,  and  wind,  and  in  felling  operations,  the  value 
of  different  species,  and  the  model  woodlot.  Suggestions  are  given  for  the  im- 
provement of  woodlots  of  different  types,  including  the  dense  first-growth 
forest,  mature  open  stand,  dense  young  stand,  and  sapling  thicket. 

In  addition  to  the  Ohio  valley  region,  most  of  the  information  contained 
herein  is  applicable  to  southeastern  Iowa,  northern  Missouri,  and  the  southern 
portions  of  Michigan  and  Wisconsin. 

Forest  planting  in  Vermont,  L.  R.  Jones  and  C.  R.  Pettis  iVermont  Sta. 
Bui.  132.  lip.  2'i,  figs.  5). — This  bulletin  contains  information  relative  to  the 
present  outlook  as  to  forest  planting,  the  best  kinds  of  trees  to  plant,  the  seed- 
lings, etc.,  to  be  offered  for  sale  through  the  State  nursery  in  the  sjiring  of  1908, 
and  suggestions  relative  to  securing  stock  from  commercial  nurserymen,  plant- 
ing operations,  and  starting  trees  from  seed.  A  brief  summary  is  also  given  of 
the  Vermont  laws  and  regulations  of  interest  to  tree  planters. 

"Average  log"  cruise,  W.  J.  Ward  (Forestry  Quart.,  5  (1907),  No.  3,  pp. 
268-277). — An  account  is  given  of  this  method  of  estimating  the  volume  of 
standing  timber  as  evolved  by  the  writer  during  2  years'  experience  in  exam- 
ining and  purchasing  timber  lands  on  the  Pacific  coast.  The  underlying  prin- 
cii)les  and  theories  governing  the  work  are  discussed,  together  with  their 
application  in  the  field  and  office. 

North  American  gymnosperms,  D.  P.  Penhallow  (Boston,  1907,  pp.  YIII-{- 
377,,  figs.  103). — This  work  treats  of  the  anatomy  and  classification  of  the 
gynuiosperms  of  North  America.  In  its  preparation  a  study  was  made  of  92 
species  from  North  America,  29  species  from  Japan,  and  4  species  from  Aus- 
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tralasia.  The  system  of  classification  as  here  presented  is  based  upon  a  study 
of  the  anatomical  structure  of  the  stem,  exclusive  of  the  structui'e  of  the  pith 
and  the  bark,  and  has  been  prepared  with  the  view  of  meeting  the  needs  of  the 
scientific  botanist  in  prosecuting  researches  either  in  recent  or  fossil  forms,  as 
well  as  for  its  adaptation  to  the  requirements  of  the  practical  engineer  and 
forester. 

Part  1  deals  primarily  with  the  anatomy  of  the  stem.  General  directions  are 
given  in  the  first  chapter  for  the  preparation  of  material  and  the  value  of 
particular  sections.  Subsequent  chapters  deal  with  the  growth  ring,  tracheids, 
bordered  pits,  medullary  rays,  wood  parenchyma,  resin  passages,  and  general 
phylogeny.  Chapters  are  also  devoted  to  the  durability  of  woods  and  their 
preservation  as  fossils,  and  the  mode  of  action  and  effects  of  decay.  Part  2  is 
a  synopsis  of  genera  for  the  cordaitales,  gingkoales,  and  coniferales,  based  on 
the  details  worked  out  in  part  1.  In  appendices  A  and  B  are  given  tables  of 
anatomical  data  and  volume  tables  of  tracheids  and  thickness  of  walls  in 
various  trees. 

The  text  is  accompanied  with  an  extensive  bibliography  and  numerous  figures 
illustrating  transverse,  radial,  and  tangential  sections  studied. 

The  principal  timbers  of  New  South  Wales  and  their  uses,  R.  D.  Hay 
(Sydnci/,  11)06,  2.  cd.,  pp.  25,  pis.  /'/). — This  pamphlet  is  compiled  from  various 
reports  on  the  timbers  of  New  South  Wales  and  is  intended  to  give  information 
in  regai-d  to  these  timbers  and  their  uses. 

The  principal  timbers  are  classified  and  described  and  extracts  are  given 
from  reports  on  their  adaptability  for  wood  paving,  wharfage  and  harbor  work 
and  railway  construction,  together  with  a  summary  of  the  results  and  con- 
clusions on  the  strength  and  elasticity  of  New  South  Wales  timbers  as  derived 
from  experiments  made  by  W.  H.  Warren. 

The  red  mahLOgany  (Eucalyptus  resinifera),  F.  Albert  (La  Caoha  Roja  o 
Eucalyptus  Resinifera.  Santiago  cle  Chile:  Govt.,  1907,  pp.  34,  flffs.  11). — ^A 
monograph  on  this  species  of  the  eucalypt,  including  its  origin,  common  names 
and  synonyms,  botanical  description,  the  timber  and  its  uses,  climatic  and  soil 
requirements,  cultural  range,  methods  of  propagation  and  planting,  sylvicul- 
tural  management,  and  exploitation. 

Forest  soil,  A.  Gregoire  {Bui.  Soc.  Cent.  Forest.  Belg.,  14  (1907),  No.  7,  pp. 
380-397,  figs.  2;  abs.  in  Ann.  GemUoux,  17  (1907),  No.  10,  pp.  576-578 ) .—This 
is  a  brief  critical  review  from  the  standpoint  of  the  forester  of  present  agro- 
iogical   knowledge. 

Consumption  of  poles  in  1906  ( U.  8.  Dept.  Agr.,  Forest  Serv.  Circ.  137,  pp. 
9). — Statistical  data  collected  and  compiled  by  the  Bureau  of  the  Census  in 
conjunction  with  the  Forest  Service  are  given,  showing  the  consumption  of 
poles  during  1900  as  based  upon  the  number  of  poles  purchased  during  the 
year.  Returns  from  over  6,000  telegraph  and  telephone  companies,  electric 
light,  power,  and  trolley  systems,  etc.,  give  a  total  of  3,574,666  poles,  valued 
at  $9,471,171  at  the  point  of  purchase.  Poles  shorter  than  20  ft.  were  not  in- 
cluded in  the  estimate. 

The  tabulated  data  show  the  length,  number,  and  value  of  round  and  sawed 
poles  purchased  in  1906,  together  with  the  number  purchased  by  various  classes 
of  consumers.  Cedar  and  chestnut  are  the  two  principal  species  used.  Owing 
to  the  increased  cost  of  poles  and  the  difiiculty  of  securing  a  sufficient  quantity 
of  satisfactory  stock  the  preservative  treatment  is  being  more  genei'ally  used. 

Tests  of  vehicle  and  implement  woods,  H.  B.  Holroyd  and  H.  S.  Betts 
(U.  S.  Dept.  Agr.,  Forest  Serv.  Circ.  lJi2,  pp.  29,  figs.  15). — The  results  are 
given  of  tests  conducted  at  Lafayette,  Indiana,  in  cooperation  with  Purdue 
University,  to  obtain  a  better  knowledge  of  the  mechanical  properties  of  the 
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woods  used  in  tlio  manufacture  of  vehicles  and  imiJlements  and  of  tlie  woods 
whicli  nii.i;lit  he  suhstitnted  for  tliose  at  present  used.  The  various  Idnds  of 
wood  used  are  considered  rehitive  to  their  use  for  light  vehicles,  heavy  veliicles, 
and  for  inii»lenients.  Tahulated  data  with  numerous  figures  relative  to  labora- 
tory tests  made  with  buggy  spokes  and  shafts,  wagon  axles,  and  wagon  and 
cultivator  poles  of  different  species  of  wood  are  given  and  discussed. 

While  the  tests  in  some  cases  are  considered  only  suggestive,  owing  to  the 
small  number  of  samples  tested,  some  general  conclusions  are  drawn  relative  to 
the  i)resent  methods  of  grading,  together  with  suggestions  for  their  improve- 
ment. 

Turpentine  and  rosin  (Bur.  of  the  Census  [U.  8.]  Bui.  85,  pp.  43-51). — A 
comparative  statistical  discussion  of  the  manufacture  of  turpentine  and  rosin, 
as  reported  from  the  census  of  1905  and  at  previous  censuses,  together  with  a 
discussion  rehitive  to  the  immediate  future  of  the  industry. 

Wood  paving  in  the  United  States,  C.  L.  Hill  (U.  S.  Dept.  Agr.,  Forest 
Serv.  Circ.  IJfl,  pp.  2Jt,  figs.  3). — With  the  view  of  securing  some  cheaper  and 
more  abundant  varieties  of  wood  than  longleaf  pine  for  use  as  paving  blocks, 
the  Forest  Service  gathered  data  upon  creosoted  block  pavements  in  several 
cities  in  the  United  States  where  such  pavements  are  used,  and  at  those 
creosoting  plants  which  treat  wood  paving  blocks. 

In  the  present  circular  the  data  thus  secured  and  the  conclusions  drawn 
from  them,  together  with  a  description  of  an  experimental  pavement  laid  in  the 
city  of  Minneapolis,  are  given.  The  various  phases  discussed  include  the 
progress  of  wood  paving,  the  qualities  of  creosoted  wood  pavement  as  compared 
with  other  forms  of  pavement,  the  cost,  service,  durability,  traction  resistance 
and  fi-eedom  from  slipperiness  ©f  wood  pavements,  problems  in  wood  paving 
relative  to  knowledge  of  the  wood,  use  of  laboratory  tests,  creosoting,  and  a 
discussion  of  the  points  involved  in  laying  pavements. 

The  woods  "used  in  the  experimental  pavement  at  Minneapolis  were  longleaf 
I  line,  Norway  pine,  tamarack,  Douglas  fir,  western  larch,  white  birch,  and  hem- 
lock. Traffic  records  are  to  be  taken  by  the  city  authorities  at  regular  intervals. 
The  final  results  will  not  be  obtained  for  several  years.  With  reference  to  the 
use  of  Norway  pine  for  paving  blocks,  it  is  stated  that  after  5  years'  service 
there  is  no  discernible  difference  in  wear  between  the  heart  and  sap  portions  of 
unseparated  blocks.  Norway  pine  appears  to  be  wearing  as  well  as  longleaf 
pine. 

The  influence  of  fresh  and  salt  waters  on  the  utilitarian  properties  of 
the  principal  species  of  wood,  G.  Janka  and  N.  L.  R.  von  Liburnau  (Mitt. 
Forstl.  Versuctt.siD.  Osterr.,  1907,  No.  33,  pp.  ^'111+115,  figs.  16). — The  investi- 
gations included  a  cooperative  study  of  the  influence  of  fresh  and  salt  water  on 
both  the  mechanical  and  technical  properties  of  wood,  and  upon  their  chemical 
analyses.  The  tests  included  observations  on  shrinking,  swelling,  and  checking, 
and  as  to  the  effect  upon  durability  and  strength.  The  results  are  set  forth  in 
numerous  tables  and  further  discussed. 

The  general  conclusions  are  reached  that  the  soaking  of  wood  in  fresh  water, 
such  as  occurs  in  the  process  of  I'afting  the  logs  and  where  wood  becomes  fre- 
(luently  wet  from  showers,  and  in  similar  ways,  exerts  a  favorable  influence  on 
the  wood  by  decreasing  the  hygroscopicity  and  thereby  decreasing  the  shrinking 
and  swelling,  as  well  as  lessening  the  danger  of  cracking  to  some  extent.  A 
favorable  influence  is  also  exerted  on  the  durability  of  the  wood,  although  the 
strength  is  lessened  to  a  slight  degree.  Soaking  in  salt  water  appears  to  lessen 
the  shrinking  over  that  of  unsoaked  wood,  but  with  the  increasetl  higher  salt 
content  the  hygroscopicity  is  increased,  which  causes  a  greater  degree  of  swell- 
ing and  warping  when  the  wood  is  exposed  to  a  variable  temperature.    It  cracks 
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less  than  unsoaked  wood  but  its  compression  strength  is  also  less  than  that  of 
wood  in  the  air-dry  condition. 

The  use  of  wood  soaked  in  fresli  water  is  strongly  recommended  for  artistic 
and  industrial  purposes,  whei'eas  wood  soaked  in  salt  water  is  only  recommended 
for  use  where  warping  in  a  changeable  moist  atmosphere  is  of  less  consequence 
than  the  durability  of  the  wood.  Salt  water  soaked  wood  should  be  completely 
air-dried  before  being  used  and  should  not  be  used  in  fine  woodwork,  as  the  salt 
in  the  presence  of  moisture  is  apt  to  cause  rust  streaks  upon  coming  in  contact 
with  iron. 

The  seasoning'  and  preservative  treatment  of  arbor-vitae  poles,  C.  S. 
Smith  {U.  »S'.  Dcpt.  Aijr.,  Furest  -S'crr.  Circ.  136,  i>i).  29,  figs.  7). — An  account 
is  given  of  experimental  work  conducted  by  the  Forest  Service  in  cooperation 
with  the  American  Telephone  and  Telegraph  Company,  with  the  view  of  inves- 
tigating the  various  methods  of  seasoning  and  preserving  arbor-vitaj  poles  to 
increase  their  length  of  service. 

The  seasoning  test  included  446  poles.  These  were  peeled  immediately  after 
being  cut  and  skidded  in  the  woods  in  single  tiers  about  2  ft.  above  the  ground. 
Each  pole  was  numbered  and  weighed  and  its  circumference  at  6  and  30  ft. 
from  the  butt  recorded.  These  measurements  were  again  taken  after  a  long 
period  of  seasoning,  and  a  series  of  circumference  measurements  was  also  made 
at  the  butt  and  at  successive  5-foot  points  to  determine  the  volume,  weight  per 
cubic  foot,  and  taper  of  an  average  pole.  Note  was  also  made  of  checking 
during  seasoning. 

The  data  secured  are  presented  in  several  tables  and  diagrams  and  show  the 
meteorological  conditions  in  northern  Michigan  during  the  entire  i^eriod  of 
seasoning,  the  average  volume  of  poles,  the  relation  of  moisture  content  to 
seasoning  time,  the  weight  and  moisture  content  both  by  monthly  and  by 
seasonal  cuts,  the  percentage  of  freight  weight  saved  by  seasoning,  the  relative 
economy  of  various  cutting  seasons  and  shipping  times,  the  effect  of  rate  growth 
upon  seasoning,  shrinkage,  checking,  and  action  of  fungi  and  insects,  and  the 
form,  age,  and  condition  of  arbor-vitje  poles. 

At  the  conclusion  of  the  seasoning  experiment  several  methods  of  treating 
the  pole  butts  were  tried,  including  brush  treatments  with  carbolineum  and 
creosote  and  open-tank  treatments  with  creosote.  Records  were  kept  of  dura- 
tion of  treatment,  temperature  of  oil,  and  depth  of  penetration.  In  addition  to 
the  446  seasoned  poles  43  green  ones  were  treated,  together  with  3  tamarack 
poles.  The  data  secured  from  this  work  are  given  and  discussed  and  several 
conclusions  are  reached  relative  to  the  methods  of  seasoning  and  treating.  The 
poles  included  in  the  experiment  are  to  be  set  in  an  experimental  line  and 
further  tested. 

The  creosoting'  of  home-grown  timber,  W.  B.  Havelock  (Quart.  Jour.  For- 
estry, 1  (1907),  No.  Jf,  PI).  350-353). — Tabular  results  are  given  of  a  recent 
experiment  conducted  by  the  author  (see  also  E.  S.  R.,  18,  p.  148),  in  which 
tests  were  made  to  ascertain  the  absorption  of  creosote  oil  by  27  kinds  of 
round  timber.  The  timber  was  felled  in  December,  1906,  cut  into  8  ft.  lengths 
and  allowed  to  season  outside  protected  from  the  rain  until  May  29.  Previous 
to  the  creosoting  a  vacuum  of  9  lbs.  was  maintained  in  the  cylinder  for  some 
time,  after  which  the  oil  was  injected  and  kept  under  a  pressure  of  85  lbs. 
per  sq.  in.  for  3  hours.  The  tabulated  data  show  the  species  of  timber  treated, 
the  number  of  pieces,  weight  previous  and  subsequent  to  barking  and  before 
and  after  creosoting,  total  increase  in  weight,  and  weight  of  creosote  oil  absorbed 
per  cubic  foot,  with  notes  on  the  penetration  in  each  case. 

A  primer  of  wood  preservation,  W.  F.  Sherfesee  (U.  8.  Dcpt.  Agr.,  Forest 
Serv.  Circ,  139,  pp.  15). — This  circular  treats  of  the  importance  and  use  of 
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preservative  materials  in  prolonging  the  life  of  limbers.  A  discussion  is  pre- 
sented of  wood  preservatiou,  the  nature  of  decay,  and  the  methods  of  retarding 
it  by  seasoning  and  by  chemical  Impregnation,  with  an  account  of  the  various 
preservatives  and  processes  in  use  in  the  United  States.  The  economic  value 
of  wood  preservation  and  its  influence  on  forestry  in  the  future  is  also  discussed. 
Notes  on  rubber  cultivation,  J.  A.  Wyllie  and  O.  G.  Ferreira  (Eladrafi, 
1907,  pp.  A'/r+i,i/,  /*/,s-.  /()■). — These  notes  deal  with  the  cultiu-e  and  exploita- 
tion of  the  important  rubber-producing  species  in  various  tropical  countries, 
with  special  reference  to  the  development  of  the  industry  in  Portuguese  India, 
and  include  the  botanical  description,  soil  and  climatic  conditions,  habits, 
methods  of  reproduction,  planting,  harvesting,  and  preparation  of  the  rubber. 
Numerous  estimates  are  given  with  regard  to  returns  secured  from  capital  in- 
vested, and  the  work  concludes  with  a  chapter  devoted  to  a  discussion  of  the 
lessons  to  be  learned  from  the  Ceylon  rubber  exhibition  of  1906. 

DISEASES  OF  PLANTS. 

Some  diseases  of  Rocky  Mountain  plants,  I..  II.  Pammel  (Proc.  Iowa  Acad. 
Sci.,  13  (tUOU),  pp.  S'.l-ll'i.  pis.  6). — The  author  describes  the  geographical  dis- 
tribution and  host  plants,  general  and  microscopical  characters,  and  economic 
aspects  of  a  number  of  fungus  and  other  parasites  observed  on  some  Rocky 
Mountain  plants.  Among  the  fungi  noted  are  Pcridcrmium  cerehrum.  P. 
chitinum,  P.  aMetinum,  Exoascus  nanus,  E.  cerasi,  Taphrina  cwrulescens, 
Podosphwra  oxyacanthw,  Phyllactinia  suffulta,  UncinuJa  salicis,  Ploiorightia 
morhosa,  etc.  The  phsenogamic  parasites  described  are  ArceuthoMum  rohustuni, 
A.  aincricanum,  and  A.  douglasii,  which  occur  on  various  coniferous  trees. 

A  northwest  tuckahoe,  J.  Fletcher  {Canada  Expt.  Farms  Rpts.  1906,  pp. 
232-23'/,  pi.  1). — A  description  is  given  of  a  sclerotium  form  of  some  fungus, 
probably  a  Polyporus,  which  is  more  or  less  frequently  met  with  in  parts  of 
Canada.  They  are  usually  found  during  the  process  of  plowing  land  and  excite 
considerable  interest.  Specimens  have  been  found  surrounding  pieces  of  wood, 
and  it  appears  probable  that  the  fungus  is  at  first  parasitic  on  certain  species  of 
poplars  and  perhaps  also  on  willows. 

Investigations  on  some  imperfect  fungi  and  their  associated  ascomycetous 
forms,  II.  Klebahn  (Ztschi:  Pflaiizcnkrank.,  11  {1901),  Xo.  .',,  pp.  223-231,  pi.  1, 
figs.  2). — The  ascospoi'e  form  of  Marssonia  jiiglaiidis  and  the  various  reputedly 
associated  fungi  have  been  subjects  of  investigation  by  means  of  cultures  and 
inoculation  experiments.  The  author  is  convinced  of  the  relation  between 
M.  jiiglandls  and  Gnomonia  Icptosighi,  or  Glwosporitini  juglandis,  as  it  is  often 
referred  to. 

The  author  states  that  as  no  perennial  mycelium  or  other  special  device  for 
wintering  the  fungus  has  been  found,  it  must  pass  the  winter  in  fallen  leaves, 
and  for  the  prevention  of  the  spread  of  the  disease  these  should  be  collected 
and  destroyed. 

Fungus  diseases  and  spraying,  W.  T.  Macoun  {Canada  Expt.  Farms  Rpts. 
1906,  pp.  121-12'/). — After  giving  a  brief  account  of  the  more  troublesome  dis- 
eases observed  during  the  season,  the  author  desci-ibes  pear  blight,  the  sooty  or 
fly-speck  disease  of  apples,  black  rot  of  tomatoes,  and  onion  blight  or  mildew. 

For  pear  blight  cutting  out  the  infested  areas  and  treating  the  cut  surfaces 
Avith  some  antiseptic  is  recommended. 

The  sooty  or  fly-speck  fungus  {Leptollii/riiini  ponii)  is  said  to  have  caused 
more  trouble  than  usual,  disfiguring  much  fruit.  The  fungus  develops  in  the 
sunnner,  after  the  time  when  the  trees  are  ordinarily  sprayed,  so  that  an  addi- 
tional spraying  is  recommended  for  its  i)reventiou. 
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The  black  rot  of  tomatoes  is  said  to  have  been  quite  destructive  in  the 
vicinity  of  Ottawa,  and  the  thoi'ough  use  of  Bordeaux  mixture  is  recommended 
for  its  control. 

In  some  districts  of  Ottawa  the  onion  blight  {PcronoHpora  sclileidemana) 
proved  serious  during  the  season  covered  by  the  report.  While  the  disease  may 
be  checked  by  change  in  weather  conditions,  it  is  advised  that  the  fields  be 
sprayed  with  Bordeaux  mixture  from  the  end  of  June  throughout  the  growing 
season. 

Diseases  of  pepper  and  beans,  H.  R.  Fulton  {Louisiana  Bias.  Bui.  101,  pp. 
21,  pis.  13). — A  disease  of  pepper,  to  which  the  name  pepper  blight  is  given,  is 
described.  The  first  indication  of  this  disease  is  seen  in  the  slight  drooping 
of  the  young  leaves,  which  may  recover  at  night  and  appear  perfectly  normal 
the  next  morning;  but  during  the  second  day  the  wilting  is  more  pronounced, 
and  finally  the  whole  plant  is  affected  and  dies.  An  examination  of  the  roots 
of  the  plant  in  the  early  stages  of  the  disease  shows  discolored,  sunken  areas 
just  below  the  level  of  the  ground  and  sometimes  on  the  larger  roots.  When 
the  disease  has  attained  a  later  stage  and  defoliation  of  the  plant  has  begun, 
the  areas  are  larger,  more  sunken,  and  more  discolored,  and  in  the  central  por- 
tion the  bark  has  begun  disintegration.  The  attacks  usually  begin  when  the 
plants  begin  to  form  pods  and  continue  until  the  end  of  the  growing  season. 
The  cause  of  this  disease  is  a  fungus,  the  spore-bearing  form  of  which  is  not 
known. 

This  disease  has  been  known  for  a  considerable  time  in  Louisiana  and  was 
first  reported  from  Florida  in  1893  (E.  S.  R.,  5,  p.  790),  as  attacking  the  tomato 
and  a  large  number  of  other  plants.  In  Louisiana  it  has  been  observed  by  the 
author  attacking  pepper,  bush  and  pole  beans,  and  the  Japanese  fiber  plant 
( Edgeworthia  papyrifera ) . 

The  fungus  is  apparently  a  soil  organism,  and  it  has  been  demonstrated  that 
the  application  of  a  clear  fungicide,  such  as  ammoniacal  copper  carbonate  or  eau 
celeste,  to  the  ground  about  the  base  of  the  plants  will  protect  them  from 
attack. 

Inoculation  experiments  with  the  fungus  have  proved  successful  in  inocu- 
lating not  only  pepper  but  also  a  number  of  other  economic  plants. 

The  bean  diseases  described  are  anthracnose,  bacterial  blight  or  bacteriosis,  a 
blight  or  wilt  caused  by  a  sclerotium-producing  fungus,  and  a  pod  and  stem  rot 
caused  by  Rhizoctonia. 

The  anthracnose,  due  to  Colletotrichum  Undemuthianiun,  and  the  bacterial 
blight,  caused  by  Pseiidomonas  phaseoU,  may  be  controlled  by  practicing  seed 
selection,  the  removal  of  affected  plants,  rotation  of  crops,  and  spraying. 

The  fungus  blight  of  beans,  due  to  the  sclerotium-producing  fungus,  which 
also  attacks  pepper  plants,  causes  the  wilting  of  the  leaves,  followed  by  the 
death  of  the  plants.  The  means  suggested  for  the  control  of  the  blight  on  pep- 
per should  be  adopted  for  the  protection  of  beans  against  this  fungus. 

The  pod  and  stem  rot,  due  to  Rhizoctonia,  manifests  itself  in  three  ways — the 
damping  off  of  the  seedlings,  a  dry  rot  of  the  stems,  and  the  occurrence  of 
brown  sunken  areas  on  the  pods.  During  1907  the  last  two  forms- of  disease 
were  abundant  in  Louisiana  and  wei'e  given  some  attention.  So  far  as  the 
author's  observations  go,  the  rot  of  the  pods  due  to  Rhizoctonia  becomes  seri- 
ous only  when  the  conditions  of  warmth  and  moisture  are  rather  extreme.  The 
fungus  is  a  soil  organism  and  should  be  combated  by  care  in  the  selection  of 
seed,  the  destruction  of  old  stalks  and  leaves,  and  rotation  of  crops. 

On  the  occurrence  of  Phytophthora  infestans  and  Plasmopara  cubensis  in 
Ohio,  A  D.  Selby  {Ohio  Nat.,  7  (1901),  No.  -i,  pp.  79-So).—The  author  calls 
attention  to  the  fact  that  the  fungus  causing  the  late  blight  and  rot  of  potatoes 
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is  of  coiuparativcly  raiv  (icciirrciicc  in  Ohio,  and  he  pdints  oiil  llic  rclationshii) 
I)et\veon  tbe  tKrurreiice  of  this  disease  and  the  cliiiiatic  conditions  dnrinjj;  the 
f,'i-o\vin.sir  season.  It  appears  that  I'lii/loitlitliora  uifcstinis  is  prevalent  in  Ohio 
only  durin;;  seasons  of  abnormally  low  teniperatnre  acconi|ianied  with  an 
altnudanee  of  moist nre.  When  the  tenijierature  is  liif^h  the  fnngus  does  not 
seem  to  he  able  to  develoi),  Init  there  ai)pears  to  be  cyclic  periods  of  low  sum- 
mer temperature  when  an  outbreak  of  late  blight  of  potatoes  may  be  expected. 

fn  relation  to  the  downy  mildew  of  the  cucumber,  the  conditions  are  just  the 
I'everse,  as  it  requires  a  high  temperature  for  the  development  of  the  fungus, 
and  the  outbrealvS  of  the  disease  on  cucumbers  and  allied  plants  in  Ohio  liave 
coincided  with  seasons  that  were  warmer  tlian  the  average.  A  cool  season 
results  in  a  late  development  of  the  fungus,  and  apparently  the  optimum  tem- 
peratures for  the  development  of  I'lasmopara  cuboinis  are  probably  near  the 
summer  maximum  in  Ohio.  The  author  believes  that  this  fungus,  for  whicli  no 
('iospores  are  Icnown,  is  in  all  probability  propagated  by  the  conidia  spreading  on 
wild  and  other  cucurbits,  and  that  the  advance  is  limited  by  the  summer  tem- 
peratures. 

Plans  for  procuring'  disease  resistant  crops,  H.  L.  Bolley  (Proc.  Soc.  Prom. 
.If//'.  /Sc/.,  28  {1907),  pp.  107-1  l.'f). — A  description  is  given  of  the  author's 
experiments  with  wheat,  flax,  and  potatoes  to  secure  strains  immune  to  disease. 
The  method  in  brief  is  to  provide  all  known  conditions  for  the  disease  in  order 
to  eliminate  the  weak  plants.  It  is  believed  that  this  procedure  will  at  least 
bring  about  conditions  for  a  study  of  the  principles  underlying  what  is  known 
as  resistance  to  plant  diseases. 

A  disease  of  chicory,  H.  Blin  (Rev.  Hort.  [Parish,  80  (1908),  No.  1,  pp. 
16-18). — Attention  is  called  to  a  disease  of  chicory  which  is  said  to  be  espe- 
cially destructive  in  the  process  of  blanching.  This  disease,  which  is  caused 
by  Sclerotina  libertiana,  is  probably  present  when  the  plants  are  placed  to 
blanch.  Basing  his  opinion  on  the  effect  of  a  copper  sucrate  fungicide  on  other 
jilants,  the  author  believes  that  this  would  be  efficient  in  reducing  the  loss. 

Potato  diseases  in  1907,  W.  J.  Morse  { Maine  St  a.  Bui.  149,  pp.  287-330,  pis. 
Jf,  (Ujni.  1). — The  prevailing  conditions  in  1907  are  said  to  have  been  favorable 
for  the  development  of  potato  diseases  in  Maine.  A  series  of  investigations 
was  carried  on  as  to  different  measures  for  the  protection  of  potatoes,  the 
results  of  which  are  given  at  some  length. 

A  number  of  dust  sprays  were  compared  with  ordinary  Bordeaux  mixture 
for  the  prevention  of  potato  blight,  with  results  showing  that  Bordeaux  mix- 
ture as  usually  prepared  was  decidedly  more  efficient  than  any  of  the  dry 
or  commercial  preparations  tested. 

The  relative  elticiency  of  light  and  heavy  spraying  was  determined,  plats 
being  double  sprayed,  that  is,  sprayed  in  opposite  directions  on  the  same  dates, 
and  comparisons  made  witli  single  sprayings.  The  yields  from  6  heavy  spray- 
ings, carried  on  in  2  different  localities,  were  45  bu.  per  acre  in  one  case  and 
77  bu.  per  acre  in  the  other  more  than  the  best  yields  of  the  remaining  plats. 

In  continuation  of  previous  experiments  with  formaldehyde  gas  for  the 
prevention  of  potato  scab  (E.  S.  R.,  18,  p.  1140),  the  author  treated  at  one 
time  seed  potatoes  sufficient  for  the  planting  of  20  acres.  Tliese  were  arranged 
in  slat  bins  in  a  tight  inclosure  and  sul)jected  to  gas  given  oft'  by  the  applica- 
tion of  4  pints  and  1  oz.  of  formaldehyde  to  .31  i  oz.  of  potassium  ]iermanganate. 
Comparisons  made  witli  tubers  soaked  in  a  solution  of  formaldehyde  confirmed 
previous  conclusions  regarding  the  use  of  formaldeliyde  gas  for  the  treatment 
of  large  quantities  of  seed  potatoes.  T.ittle  injury  followed  the  use  of  formal- 
dehyde gas,  but  the  author  calls  attention  to  the  necessity  of  having  the 
43854— No.  10—08 5 
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receptacle  containing  the  gas  at  some  little  distance  from  the  potatoes.  Where 
they  were  innnertiately  over  the  A-essel  in  which  the  formaldehyde  and  potas- 
sium permanganate  were  placed  consideral)le  injury  was  done  to  the  tubers. 

From  a  study  made  on  the  effect  of  the  application  of  lime  on  the  produc- 
tion of  scabby  potatoes,  it  was  found  that  the  application  of  1,000  lbs.  of  lime 
per  acre  inmiediately  before  planting  tended  to  increase  the  percentage  of 
scabby  potatoes.  Where  lime  is  to  be  applied  to  the  soil  it  should  be  done  at 
least  3  years  before  potatoes  are  used  in  the  rotation. 

Notes  are  given  on  internal  brown  spot  of  potato  tubers,  in  which  a  peculiar 
spotting  of  the  interior  of  the  tubers  is  noticed,  although  the  surface  presents  a 
healthy,  normal  appearance.  The  variety  reported  upon  was  Burpee  Extra 
Early  and  the  tubers  were  grown  on  rather  dry,  sandy  loam.  So  far  no  organ- 
Ism  has  been  found  connected  with  this  disease,  and  the  trouble  is  not  believed 
to  be  transmitted  but  to  be  due  to  some  disturbance  in  the  physiological  proc- 
esses of  the  plant. 

A  surface  spotting  of  tubers  by  Phytoplithora  infestans  was  reported  early 
in  1907,  in  which  black  spots  varying  in  size  were  noticed  on  the  surface  of 
potatoes.  It  was  found  that  these  potatoes  had  been  dug  rather  early  in  Sep- 
tember, when  the  tubers  were  not  mature  and  were  easily  bruised  in  digging  and 
handling.  The  si)ores  which  had  fallen  on  the  bruised  tubers  germinated,  but 
on  account  of  adverse  temperature  and  moisture  conditions  the  mycelium 
passed  into  a  resting  stage  instead  of  penetrating  further  into  the  tissues  and 
producing  the  usual  characteristic  dry  rot  of  the  tuber. 

Notes  are  given  on  a  disease  of  potatoes,  to  which  the  name  blackleg  is  given. 
This  disease  is  common  in  parts  of  Europe,  but  has  only  recently  been  recog- 
nized in  this  country  (E.  S.  R.,  19,  p.  248). 

In  concluding  the  bulletin  the  author  gives  an  account  of  experiments  with 
red  lead  as  an  insecticide.  It  has  been  claimed  that  this  substance  possesses 
marked  insecticidal  qualities,  but  tests  made  with  it  showed  that  while  it  was 
a  repellant  against  the  larvje  of  the  potato  beetle,  there  was  nothing  to  recom- 
mend it  as  a  substitute  for  Paris  green  as  an  insecticide. 

The  brusone  disease  of  rice,  R.  Farneti  {Atti  Cong.  Risicolo  Internaz.,  3 
(1906),  PI).  70-101). — A  detailed  report  is  made  of  investigations  on  the  disease 
of  rice  known  as  brusone  or  blast,  in  which  the  author  describes  the  character- 
istics of  the  disease,  methods  of  transmission,  influence  of  temperature  and 
climate  on  its  development,  and  the  various  methods  which  have  been  sug- 
gested for  its  prevention.  The  author  believes  that  Pincularia  ffrisca,  P.  oryza\ 
and  Hclniintliosixiriuiii  turciciiiii,  all  of  which  have  been  described  as  causing 
this  disease,  are  different  stages  in  the  life  history  of  a  single  species  of  fungus. 

The  root  disease  of  sugar  cane,  H.  R.  Fulton  (Louisiana  8tas.  Bill.  100, 
pp.  21,  pis.  7). — A  description  is  given  of  a  root  disease  of  sugar  cane  caused 
by  the  fungus  Marasmius  plicatus  a  previous  account  of  which  has  been  noted 
(E.  S.  R.,  19,  p.  751).  Affected  plants  have  a  deficient  root  development,  and 
the  lower  sheaths  are  cemented  together  about  the  canes.  The  fungus  grows 
saprophytically  on  decaying  vegetation  and  seems  to  show  a  strict  selective 
preference  for  cane  plants.  Spores  are  abundantly  formed,  but  as  the  fruit 
caps  are  produced  only  under  favorable  conditions,  there  is  probably  little  in- 
crease of  the  fungus  through  the  production  of  spores.  It  is  believed  to  spread 
largely  through  the  mycelium,  and  causes  at  times  considerable  loss.  It  affects 
the  plants  by  destroying  the  roots  and  smothering  the  germinating  buds  by 
mechanically  matting  the  leaf  sheaths  over  them. 

As  preventive  measures  the  author  recommends  careful  cultivation,  selection 
and  disinfection  of  seed  cane,  the  planting  of  resistant  varieties,  destruction  of 
infected  trash,  and  resting  the  cane  lands. 
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Inocnliition  experiiiioiits  were  tjinicd  on  which  seom  to  indicate  that  the  fun- 
jrus  is  readily  transferred  to  cane,  and  all  indications  point  to  the  conclusion 
that  this  species  gains  entrance  only  after  the  outside  cells  of  the  attacked  por- 
tion of  the  cane  plant  have  been  killed.  The  killing  is  believed  to  be  accom- 
plished through  some  physiological  :ic(ivity  of  the  parasite. 

Some  parasites  of  citrus,  rubber,  tea,  royal  palm  trees,  etc.,  C.  Bernard 
(Bill  Dcpt.  Agr.  Iitdcs  Xecrlaitd,  J907,  No.  11,  pp.  55,  pLs.  J).— Descriptions 
are  given  of  a  number  of  fungi  which  are  associated  with  the  sooty  mold  of 
citrus,  Castilloa  rubber,  coffee,  and  guava  trees,  CUipnodium  steUatum  and  C. 
guajavcr  being  described  as  new  species.  Among  the  parasites  of  tea,  SfllbcUa 
Ihew  and  Ilehnintliosporium  thew  are  characterized  as  new  species.  An  account 
is  given  of  Pcstalozzia  palmarum  on  the  royal  palm,  Nectria  hogoriensis  n.  sp. 
on  vanilla,  and  Ramnularia  nndulata  u.  sp.  on  the  leaves  of  citrus  trees.  The 
new  species  are  technically  described. 

In  addition  to  the  fungi,  the  author  notes  the  occurrence  of  a  species  of 
Tetrauychus  on  tea  and  Phytoptus  on  species  of  papayas,  tomatoes,  etc. 

Suggestions  are  given  for  the  control  of  these  parasites,  so  far  as  definite 
means  are  known. 

The  Hemileia  disease  of  coffee,  J.  Buis  {L'Hcmilcia  et  rAvenir  du  Cafeier 
a  Madagascar  et  a  la  Itennion.  Paris,  1907,  pp.  1-2^,  figs.  2). — A  description  is 
given  of  the  disease  of  coffee  trees  due  to  the  fungus  Hemileia  vastatrix,  with 
suggestions  for  its  control.  The  means  suggested  include  the  collection  and 
destruction  of  infested  leaves,  the  use  of  fungicides,  the  selection  of  relatively 
cool  and  dry  localities  for  coffee  plantations,  the  use  of  resistant  varieties  and 
races  of  coffee,  and  better  cultivation  of  plantations.  The  Arabian  coffee  seems 
most  subject  to  this  disease,  and  Liberian,  Kongo,  and  certain  Java  and  other 
hybrids  are  quite  resistant. 

An  important  gap  exists  in  our  knowledge  regarding  this  fungus,  and  the 
author  suggests  concerted  studies  on  its  life  history  to  determine  the  host 
plants  of  its  alternate  generations.  A  knowledge  of  the  intermediate  hosts,  it  is 
believed,  would  be  of  advantage  in  combating  the  disease. 

A  disease  of  coffee,  G.  Delacroix  {Agr.  Prat.  Pays  Chauds,  S  (190S),  No. 
5.S,  pp.  6(1-78,  pis.  2). — The  author  describes  a  disease  of  liiberian  coffee  due 
to  the  alga  CephaUuros  rircscens.  It  is  said  to  be  associated  with  a  fungus 
forming  a  lichen  probably  belonging  to  the  genus  Strigula. 

Spraying  with  Bordeaux  mixture  having  given  good  results  in  controlling 
this  pest  on  tea,  the  author  advises  the  use  of  this  fungicide  on  coffee  when  the 
parasite  is  abundant. 

A  disease  of  birch  catkins,  F.  W.  Neger  (Ber.  Dent.  Bot.  Gcsell.,  25  (1907), 
Xo.  7,  pp.  368-372,  pg.  1). — The  author  describes  a  disease  of  the  female  catkins 
of  birch,  which  causes  a  portion  or  all  of  the  catkin  to  turn  brown,  the  ui)per 
half  in  some  instances  retaining  its  original  green  color.  The  disease  has  been 
rather  destructive,  and  a  study  of  its  causes  seems  to  indicate  that  it  is  due  to 
a  species  of  Botrytis.  (jomi)arisons  are  drawn  between  this  organism  and 
Hclerotinia  hctulcc,  which  has  been  described  as  occurring  on  the  catkins,  and 
the  author  also  compares  it  with  S.  corijli,  a  leaf  disease  of  related  plants.  In 
no  instance  is  he  convinced  of  the  identity,  although  it  appears  to  be  ujost 
nearly  related  to  Botri/tis  cinerca. 

Two  diseases  of  poplar  trees,  E.  Haignault  (Jardin,  21  (1907),  No.  .'/93,  pp. 
26'i,  265). — For  a  number  of  years  the  Lonibardy  poi)lars  in  the  vicinity  of 
Paris  have,  according  to  the  author,  been  attacked  by  fungus  di.seases,  which 
render  their  culture  difficult  and  in  some  i)laces  almost  impossible.  Tliese 
diseases  are  caused  by  the  fungi  Napicladium  tremulw  and  Tuphrina  aiirea. 
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The  disease  caused  by  Napicladium  is  characterized  by  attaclvs  early  in  the 
spring  on  young  shoots  when  they  are  beginning  their  development.  Later 
through  a  lack  of  nourishment  they  become  dry  and  dead.  The  fungus  is 
abundant,  J:he  conidia  appearing  on  the  surf  ace.  early  in  June,  when  the  small 
black  spots  appear  on  the  leaves,  which  later  dry  up. 

This  disease  seems  to  be  particularly  destructive,  the  author  stating  that 
in  some  regions  it  has  made  the  growing  of  the  Lombardy  poplar  practically  an 
impossibility.  The  death  of  the  trees  has  usually  been  attributed  to  meteoro- 
logical and  soil  conditions,  but  in  reality  is  caused  by  the  parasitism  of  the 
fungus. 

The  thorough  use  of  fungicides  at  the  beginning  of  leaf  development  has 
pi'oved  efficient  in  controlling  this  disease,  but  it  is  impracticable  to  spi*ay  the 
lai'ge  trees  and  the  author  recommends  that  this  treatment  should  be  confined 
to  young  trees  in  the  nurseries. 

The  other  disease,  due  to  T.  aurea,  is  confined  to  the  leaves,  on  which  the 
fungus  forms  bladder-like  areas  characteristic  of  this  genixs  of  fungi.  In  addi- 
tion to  the  Lombardy  poplar,  the  Taphrina  is  found  on  other  species,  where  it 
deforms  the  leaves.  Where  young  trees  are  attacked,  the  author  advises  the 
collecting  and  burning  of  the  infected  leaves  and  spraying  the  trees  with  some 
copper  fungicide. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

A  preliminary  order  of  birds  in  Missouri,  O.  Widmann  (Trans.  Acad.  Set. 
St.  Louis,  17  (1907),  No.  1,  pp.  288). — An  annotated  list  is  given  of  the  birds 
observed  to  occur  in  Missouri.  In  the  introduction  to  this  catalogue  bib- 
liographical references  are  given  and  a  discussion  of  faunal  areas,  climate, 
topography,  and  related  matters  is  presented.  The  reduction  in  the  number 
of  birds  during  recent  years  is  in  part  due  to  the  gradual  extension  of  agri- 
culture and  the  destruction  of  the  natural  habitats  of  birds.  A  plea  is  made 
for  the  protection  of  birds,  especially  those  species  which  are  of  economic 
importance. 

The  food  of  birds,  N.  Passerini  and  G.  Cecconi  {Atti  R.  Accad.  Econ.  Agr. 
Gcorg.  Flrenze,  5.  ser.,  Jf  (1907),  No.  3,  pp.  3S.'t~Jf2.'i). — During  the  investiga- 
tions reported  in  this  paper  the  stomach  contents  of  70  species  of  birds  were 
examined  for  the  purpose  of  determining  the  food  habits  of  these  birds.  The 
results  are  presented  in  tabular  form.  The  authors  note  the  comparative 
frequency  with  which  empty  stomachs  are  found  in  various  species  of  birds. 

With  regard  to  the  insect  food  of  birds,  injurious  species  of  insects  were 
found  in  bird  stomachs  only  in  rare  cases.  The  authors  believe  that  many 
published  statements  to  the  effect  that  birds  are  of  great  value  in  destroying 
injurious  insects  are  based  on  superficial  observations  without  the  examination 
of  stomach  contents. 

Food  habits  of  the  grosbeaks,  W.  L.  McAtee  (U.  S.  Dept.  Agr.,  Bur.  Biol. 
Survcg  Bill.  32,  pp.  92,  pis.  //.  figs.  JfO). — The  author  examined  the  stomach 
contents  and  observed  the  feeding  habits  of  the  cardinal,  gray,  rose-breasted, 
.  black-headed,  and  blue  grosbeaks.  The  grosbeaks  belong  to  the  finch  family  and 
are  general  feeders,  their  food  being  about  half  vegetable  and  half  animal. 
The  vegetable  food  was  largely  seeds.  The  five  species  studied  by  the  author 
consumed  9  times  more  weed  seed  than  grain  and  fruit,  and  19  times  more  in- 
jurious than  useful  insects.  The  species  in  question  are,  therefore,  considered 
as  well  worthy  of  protection  and  of  great  economic  value  to  the  farmer. 

In  connection  with  the  discussion  of  each  si^eeies  detailed  statements  are 
given  concerning  the  kinds  of  vegetable  and  insect  food  consumed. 
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The  recent  progress  and  present  conditions  of  economic  entomology,  L.  O. 
Howard  (Science,  n.  scr.,  26  (1907),  No.  675,  in).  7i>'J-79l).—A  compreliensive 
review  is  jiiven  of  the  present  status  of  eeonouiic  entomology  in  tliis  and  foreign 
countries  and  of  tlie  results  obtained  in  the  course  of  investigations  which  haA-e 
been  carried  on  in  this  Department,  the  agricultural -experiment  stations,  and 
foreign  entomological  institutions. 

The  future  of  economic  entomology,  H.  T.  Fernald  (Pop,  Sci.  Mo.,  72 
(1908),  Xo.  .?,  pp.  I7.'f-178). — Attention  is  briefly  called  to  the  progress  made  in 
applied  entomology  during  the  past  50  years.  Effective  methods  for  the  control 
of  many  of  the  most  serious  insect  pests  have  been  devised,  but  these  methods 
are  followed  by  only  a  small  percentage  of  farmers,  so  that  the  annual  losses 
from  injurious  insects  are  increasing.  It  is  suggested  that  losses  from  this 
source  may  be  checked  to  some  extent  by  the  further  utilization  of  insect  para- 
sites and  by  breeding  resistant  varieties  of  plants. 

Division  of  entomology,  .J.  Fletcher  (Canada  Expt.  Farms  Rpts.  1906,  pp. 
205-231,  pi.  1). — During  the  year  under  report  observations  were  made  on  a 
large  variety  of  insects  injurious  to  field  crops,  garden  crops,  fruits,  and  forest 
trees.  Wheat  was  somewhat  injured  by  the  attacks  of  Bibio  gracilis.  Recom- 
mendations were  made  regarding  methods  of  control  of  cutworms  in  grain  and 
various  other  crops.  Remedies  are  also  suggested  for  use  in  combating  potato 
beetles,  potato  leaf  aphis,  asparagus  beetles,  codling  moth,  apple  maggot,  oyster- 
shell  bark-louse,  San  Jose  scale,  and  white  grubs.  A  few  specimens  of  the 
brown-tail  moth  have  been  found  in  Canada,  and  an  outline  is  given  of  the  life 
history,  habits,  and  suitable  remedies  for  this  pest  in  order  to  assist  in  checking 
its  spread.  Among  the  forest  insects  upon  which  observations  were  made  by 
the  author  mention  may  be  made  of  the  spruce  gall  louse,  fall  webworm,  tus- 
sock moth,  and  white  cedar  twig-borer. 

Notes  on  insect,  fungus,  and  other  pests,  R.  S.  Macdougal  (Jour.  Bd.  Agr. 
[London],  I'f  (1907),  No.  8,  pp.  Jf77-J/SJi,  fig.  1). — Brief  economic  notes  are  pre- 
sented on  corn  sawfl5%  Neuroterus  Icnticularis,  ajiple  sawfly,  and  other  pests. 
For  the  control  of  apple  sawfly,  the  author  recommends  handpicking  from  the 
apple  blossoms  and  the  destruction  of  all  infested  apples. 

Insect  injuries  in  the  spring  of  1907,  L.  Reh  (Nat u no.  Ztschr.  Land  u. 
FoTHtw.,  5  (1907),  No.  10,  pp.  492-497). — ^An  account  is  given  of  injuries  due  to 
white  grubs,  Cheimatobia  brumata,  Tortrix  viridana,  brown-tail  moth,  and  spe- 
cies of  Chermes.     Brief  mention  is  also  made  of  the  work  of  insectivorous  birds. 

The  entomological  section,  C.  W.  Howard  and  F.  Thomsen  (Transvaal  Agr. 
Jour.,  5  (1907),  No.  20,  pp.  947-958,  pis.  5). — During  the  year  under  report  par- 
ticular attention  was  gi\en  to  the  brown  locust  and  red  locust,  the  agricultural 
department  of  the  Transvaal  carrying  on  demonstration  tests  in  cooperation 
with  farmers  in  their  eradication.  The  best  results  were  obtained  by  the  appli- 
cation of  arsenical  sprays  to  the  young  locusts  befoi-e  they  were  able  to  fly. 

The  destruction  of  cockroaches,  bedbugs,  and  other  household  insects  by 
means  of  hydrocyanic-acid  gas  is  briefly  described.  It  is  recommended  that 
1  oz.  of  potassium  cyanid  and  1  oz.  of  sulphuric  acid  be  used  for  each  100  cu.  ft. 
of  space.  For  fumigating  poultry  houses  to  destroy  ticks  the  strength  of  the 
mixture  may  be  3  times  greater.  A  brief  account  is  also  given  of  Bengalia 
dcprrssa  which  attacks  man. 

The  entomological  section,  C.  W.  Howard  and  F.  Thomsen  (Transvaal  Agr. 
Jour.,  6  (1907),  No.  21,  pp.  85-102,  pis.  5,  figs.  .'?).-— An  elaborate  series  of  tests 
was  made  to  determine  suitable  materials  for  treating  wood  to  jn'otect  it 
against  the  attacks  of  white  ants.  It  was  found  that  any  arsenical  solution  is 
eflicient.    Good  results  were  also  obtained  from  tar,  creosote,  and  carbolic  acid. 
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On  the  other  hand,  soaps,  tobacco  extracts,  oils,  corrosive  sublimate,  calcium 
ehlorid,  soda,  and  alum  proved  to  be  of  no  avail. 

Biological  and  economic  notes  are  also  given  on  cockchafers  and  flower  beetles. 
Directions  are  furnished  for  fumigation  of  nursery  stock  and  greenhouses  with 
hydrocyanic-acid  gas. 

Biological  notes  on  Megilla  maculata,  A.  A.  Girault  {Jour.  N.  Y.  Ent. 
Soc,  15  (1007),  Xo.  Jf,  pp.  193-197). — Specimens  of  this  ladybird  were  kept  in 
captivity  for  the  purpose  of  taking  observations  on  the  period  of  incubation, 
the  duration  of  tlie  larval  stages  and  the  behavior  of  the  adults  under  these 
conditions.     Data  are  given  in  tabular  form  on  the  observations  thus  made. 

Preliminary  note  on  the  distribution  of  the  tiger  beetles  and  its  relation 
to  plant  succession,  V.  E.  Shelforu  {Biol.  Bui.  Mar.  Biol.  Lab.  Woods  Holl, 
llf  {1907),  No.  1,  PI).  9-lJt). — A  study  of  the  distribution  of  the  common  species 
of  the  tiger  beetle  in  the  vicinity  of  Chicago  showed  that  each  species  is  found 
chiefly  in  a  cei'tain  habitat  to  which  it  appears  to  be  best  adapted.  The  faunas 
observed  in  these  different  habitats  were  strikingly  different.  The  author  be- 
lieves that  the  local  flora  and  plant  succession  are  factors  which  must  be  taken 
into  account  in  the  consideration  of  the  distribution  of  animal  species. 

An  injurious  North  American  species  of  Apion,  with  notes  on  related  forms, 
F.  H.  Chittenden  {U.  H.  Dcpt.  Ayr,,  Bur.  Ent.  BiiJ.  ii',,  pt.  Jj,  pp.  29-32,  fly.  1).— 
Apion  griseum  is  reported  as  injurious  to  the  seeds  of  Phaseolus  retusus  and 
P.  wriyhtii.  The  same  insect  has  been  observed  to  develop  in  the  seed  of  P. 
jjolystachyus,  and  is  believed  to  be  the  species  which  has  been  reported  as  living 
in  P.  pauciflora. 

Brief  biological  notes  are  also  given  on  Apion  colon  and  a  number  of  other 
species  of  this  senus. 

Migrations  of  locusts  and  means  of  combating  these  pests,  J.  S.  De  An- 
CHORENA  {(Jom.  Dcfensa  Ayr.  [Buenos  Aires],  Bol.  Mens.  Mov.  Lanyosla,  1907, 
Sept.,  pp.  11,  map  1). — Statistics  are  given  on  the  extent  of  destruction  of 
locusts  in  the  adult  and  egg  stages  in  various  provinces  of  Argentina.  During 
the  months  of  July,  August,  and  September  in  1907  adult  locusts  were  destroyed 
to  the  extent  of  more  than  ,8,000,000  kilos. 

The  destruction  of  locusts  {Natal  Ayr.  Jour,  and  Min.  Rec.,  10  {1907),  No. 
10,  pp.  125H-126')). — A  furnnila  is  given  for  the  preparation  of  white  arsenic 
and  sodium  arsenite  solutions  of  various  strengths  for  use  in  poisoning  locusts. 
Mention  is  also  made  of  the  egg-laying  habits  of  locusts  and  of  a  snake  which 
feeds  upon  these  insects. 

Combating  the  larvae  of  grain  flies,  Tacke  {Pralct.  Bl.  Pflanzenhau  u. 
Schutz,  n.  ser.,  5  {1907),  No.  11,  pp.  121,  122). — The  larvae  of  various  species  of 
Tipula  sometimes  cause  great  damage.  They  are  not  confined  to  any  particular 
kind  of  soil  and  may  attack  almost  all  sorts  of  agricultural  plants.  The  usual 
remedies  of  applying  fertilizers,  carbon  bisulphid,  etc.,  proved  of  little  avail, 
and  the  only  remedies  which  gave  satisfactory  results  were  thorough  rolling  of 
the  soil  and  the  encouragement  of  insectivorous  birds,  particularly  the  starling. 

The  tobacco  suck  fly,  J.  R.  Inda  {Com.  Par.  Ayr.  [Mexico],  Circ.  69,  pp.  6, 
fly.  1). — The  life  history  and  injuries  caused  by  Dicyphus  minimus  are 
described  and  brief  notes  are  given  on  its  natural  enemies.  In  combating  the 
pest  the  author  recommends  clean  cultivation,  the  destruction  of  rubbish  about 
tobacco  fields,  and  the  application  of  a  nicotine  solution  to  affected  plants. 

Insects  injurious  to  vegetables,  F.  H.  Chittenden  {Neio  York  and  London, 
1907,  pp.  XIV +258,  flys.  163). — Garden  crops  are  subject  to  the  attack  of  a 
great  variety  of  insect  pests,  but  in  the  author's  opinion  these  pests  have  re- 
ceived relatively  less  attention  than  those  of  fruit  trees.  The  purpose  of  the 
present  volume  is  to  present  a  succinct  account  of  the  appearance,  habits,  life 
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history,  and  moans  of  conihatini;  the  important  insect  pests  of  g:arden  crops, 
among  wliicli  particular  mention  is  made  of  asi»arayus,  beans,  peas,  beets,  cab- 
baj?e,  cucurl)its.  celery,  parsnips,  sweet  corn,  potatoes,  tomatoes,  and  sweet 
potatoes.  A  l)iblio,irraphy  is  jjiven  of  some  of  tlie  more  important  and  available 
publications  rel.-itinjj  to  the  subjects  tn^atcd  in  the  volume. 

The  scale  insects,  bark  lice,  and  mealy  bug's,  C.  Fuller  (Natal  Agr.  Jour, 
and  Min.  Rec,  JO  (WOl),  No.  9,  pp.  lOS  1-1055,  pis.  6,  flys.  8).—X  larjie  number 
of  native  species  of  scale  insects  have  proved  injurious  in  Natal  and  certain 
other  species  hjive  been  introduced.  These  species  are  described  and  notes  are 
given  on  their  distribution,  food  plants,  and  life  history.  Brief  suggestions  are 
made  regarding  the  best  method  for  combating  scale  insects. 

Control  of  scale  in  old  apple  orchards,  P.  J.  Paerott,  H.  E.  Hodgkiss,  and 
W.  J.  SciioKNE  {Sew  York  >Statc  »S7(/.  Bill.  2!I6,  pp.  30,  pis.  .'/). — ^The  experi- 
ments reported  in  this  bulletin  were  carried  out  on  old  apple  orchards  badly 
infested  with  San  Jose  scale.  Many  of  the  trees  were  50  years  old  and  com- 
pletel.v  infested  with  scale.  A  variety  of  insecticides  was  tried  with  particular 
reference  to  the  detei-mination  of  their  cost  and  effectiveness. 

The  amount  of  material  applied  per  tree  varied  from  5  gal.  of  crude  oil  alone 
to  22  gal.  of  a  sulphur  wash  followed  with  oil  emulsion.  The  cost  of  treatment 
varied  from  21  to  SS  cts.  per  tree  according  to  the  insecticide  used  and  the 
method  of  application.  The  sprays  recommended  on  the  basis  of  these  experi- 
ments for  the  control  of  the  scale  are  sulphur  washes,  homemade  oil  emulsions, 
and  proprietary  miscible  oils,  the  first  two  being  preferable,  all  things 
considei'ed. 

It  was  conclusively  shown  that  scale  insects  may  be  profitably  controlled  on 
peach,  plum,  pear,  and  apple  trees,  even  after  these  have  been  allowed  to  be- 
come badly  infested.  No  serious  injury  was  observed  from  the  use  of  any  of 
the  insecticides.  On  the  basis  of  efficiency,  cheapness,  and  safety,  boiled  lime- 
sul])hur  wash  and  homemade  oil  emulsions  proved  most  satisfactory  and  it  is 
believed  that  the  annual  application  of  either  of  these  insecticides  will  give 
the  desired  results. 

Saving  old  orchards  from  scale,  F.  H.  Hall  (New  York  State  Hta.  Bui.  29(1, 
liDjiular  C(l.,  pp.  10,  pg.  /).— A  popular  edition  of  the  above. 

White  fly  in  California,  C.  W.  Woodworth  {California  Sta.  Circ.  30,  pp. 
JG,  figs.  12). — California  has  previously  been  free  from  white  fly  but  it  has 
now  appeared  in  citrus  orchards  in  ]\Iarysville.  It  is  believed  that  the  fly 
has  been  present  in  this  locality  for  fully  a  year.  Attention  is  called  to  the 
great  destruction  which  this  insect  may  cause  in  citrus  orchards  and  to  the 
necessity  of  vigorous  work  along  the  line  of  eradication  in  view  of  the  aijpar- 
ent  limited  distribution  of  the  pest  at  the  present  time.  The  life  history  and 
habits  of  the  white  fly  are  described. 

White  fly  eradication,  C.  W.  Woodworth  (California  Sta.  Circ.  32,  pp.  15, 
figs.  11,  map  1). — Soon  after  the  discovery  of  the  presence  of  white  fiy  in 
Marysville,  California,  a  vigorous  campaign  of  ei-adication  w^is  undertaken, 
dependence  being  placed  largely  on  defoliation  of  citrus  trees  and  other 
I  rees  upon  which  the  white  fly  feeds.  In  some  cases  the  work  was  well  done 
but  many  instances  of  bad  practice  were  noted.  An  especial  complaint  is 
made  of  delaying  the  work  until  the  files  were  on  the  wnng  and  could,  there- 
fore, make  their  escape  to  other  trees.  The  brush  and  leaves  removed  from 
orchards  were  allowed  to  remain  in  heaps  too  long  or  were  scattered  about 
the  streets  and  therefore  permitted  the  reinfestation  of  the  orchards. 

In  organizing  a  campaign  for  the  eradication  of  this  pest  the  author  suggests 
the  appointment  of  a  horticultural  staff  to  assist  the  orchardist  in  restoring 
to  a  bearing  condition  the  stumps  of  trees  which  were  defoliated.  Another 
staff  of  inspectors  is  suggested  with  the  duty  of  determining  the  exact  distri- 


962  EXPEEIMENT   STATION   RECORD. 

bntioii  of  the  white  fly  and  a  third  staff  of  investigators  to  work  out  the  life 
history  of  the  Qy  under  California  conditions.  This  worli  may  be  done  iu 
summer.  For  the  winter  a  thorough  campaign  of  defoliation,  cleaning  up, 
and  disposing  of  infested  material  is  recommended. 

Use  of  heat  in  treating  coffee  trees  for  borers,  L.  Boutax  (Compt.  Rend. 
Acad.  Sci.  [Paris],  1^5  {1901),  A'o.  21,  pp.  86'J-.S8'J). — Torches  in  which  the 
heat  was  furnished  by  leaves  have  been  used  in  attempts  to  heat  the  branches 
of  coffee  trees  to  a  sufficient  temperature  to  kill  Xylhtrechus  quadrupes. 
The  efficacy  of  this  method  is  called  in  question  by  the  author,  whose  experi- 
ments indicate  that  a  temperature  of  45  to  47°  C.  for  several  hours  is  required 
to  kill  the  borer.  At  a  temperature  of  60°  (?.  the  insect  dies  within  5  minutes. 
A  temperature  of  45°  C.  does  not  appear  to  injure  the  coffee  trees  and  an  appa- 
ratus is  described  by  means  of  which  this  temperature  may  be  produced  in 
the  tree  for  the  purpose  of  destroying  the  borer. 

The  grapevine  root-borer,  F.  E.  Brooks  (West  Virginia  Sta.  Bui.  110,  pp. 
19-30.  pin.  J). — The  grapevine  root-borer  was  found  in  Upshur  County  in  West 
Virginia  uifesting  the  roots  of  all  varieties  of  cultivated  grapes  and  also  of 
the  fox  grape.  Infested  vines  are  not  necessarily  killed  by  the  insect,  but  are 
greatly  enfeebled.  A  detailed  description  is  given  of  the  insect  iu  its  various 
stages.  Each  female  moth  lays  about  400  eggs.  The  larvfe  penetrate  into  the 
soil  sometimes  to  a  depth  of  11  in.  and  occasionally  as  far  as  9  ft.  from  the 
base  of  the  plant  before  entering  the  roots.  The  larval  stage  extends  over  a 
period  of  21  or  22  months. 

Crested  flycatchers  were  observed  feeding  upon  moths  and  king  birds  were 
also  seen  in  infested  vineyards.  The  larvte  of  Plioturis  pennsylvaniea  prey 
upon  the  pupte  of  the  grapevine  root-borer.  The  use  of  wire  netting  or  wood 
A-eneer  wrappers  about  grapevine  trunks  is  of  no  avail.  In  most  cases  digging 
out  the  borers  is  also  impracticable,  but  if  adopted  should  be  done  in  October 
or  November.  There  appears  to  be  no  immune  variety  except  perhaps  the 
Scuppernoug.  The  moths  may  be  destroyed  by  hand,  but  the  best  results  are 
obtained  from  thorough  cultivation  in  June  and  July  to  destroy  the  pupte 
which  are  then  located  near  the  surface  of  the  soil. 

Insects  affecting  rubber  plants,  J.  Kotinsky  (Hawaii.  Forester  a-iid  Agr., 
J,  {1901),  Ao.  10,  pp.  J0-'/-.308).— The  chief  insect  pests  of  rubber  plants  in 
Hawaii  appeai'ed  to  be  Saissetia  nigra,  Pseudococcus  virgatus,  ai«3  uudetei*- 
mined  species  of  mites  and  plant  lice.  Brief  notes  are  also  given  on  the  chief 
insect  pests  of  rubber  in  Mexico,  Central  America,  India,  and  Ceylon.  Appar- 
ently Hawaii  is  thus  far  free  from  serious  pests  of  rubber. 

The  nut  weevil,  F.  H.  Chittexden  (U.  S.  Dept.  Agr.,  Bur.  Eiit.  Circ.  99, 
pp.  15,  figs.  I'l). — This  is  a  reprint  from  the  Yearbook  of  this  Department  for 
1904  (E.  S.  R.,  17,  p.  102). 

A  new  bark  beetle,  G.  Fuchs  (Miinchen.  Koleopterol.  Ztschr.,  3  (1906),  No. 
1,  pp.  .jl--j-j.  /igx.  .?). — A  technical  description  is  given  of  Hylesinus  ami  which 
was  found  in  the  bark  of  Fraxinus  orniis.  The  life  history  of  this  insect  is 
briefly  described  and  illustrations  are  given  of  its  burrows. 

Mosquito  life,  Evelyn  G.  Mitchell  (New  York  and  London,  1901,  pp. 
XXII+2S1,  pis.  9,  figs.  5'/). — In  this  volume  the  author  has  attempted  to  give 
a  general  account  of  the  biology,  economic  importance,  and  means  of  combating 
mosquitoes.  Tke  stages  of  the  important  species  of  mosquitees  have  been 
studied  anew  and  analytical  tables  are  presented  for  the  identification  of  mos- 
quitoes in  their  different  stages.  A  list  is  also  given  of  the  genera  and  species 
of  mosquitoes. 

Particular  attention  is  given  to  the  economic  aspects  of  mosquito  life  and  to 
their  connection  with  the  distribution  of  disease. 
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The  ticks  infesting-  domesticated  animals  in  India,  C.  Warburton  {Imp. 
Dcitt.  A(ir.  IndUi  Bill.  6.  pp.  13,  figs.  15). — Descriptive  notes  are  given  on  tlie 
ticks  wliich  are  commonly  found  on  cattle,  horses,  and  dogs  in  India.  The  ma- 
terial upon  which  these  notes  are  based  was  collected  from  all  parts  of  India 
and  is  believed  to  be  representative.  The  species  to  which  attention  is  given 
includes  .Ic/zc/.s-  pcrsiciis  and  others. 

Ticks  as  carriers  of  Texas  fever  (Bol.  Agr.  [Sao  Paulo],  8.  ser.,  1907,  No. 
(S,  pji.  JSO-SS'i,  fig.  /). — Brief  descriptive  notes  are  given  of  Boopliilus  aiiiiulattis, 
B.  australis,  and  Pirosoma  bigeminum.  Mention  is  also  made  of  the  beneficial 
effects  which  have  followed  the  use  of  arsenical  and  kerosene  applications  in 
destroying  ticks. 

Botflies  of  the  horse,  E.  L.  Vallejo  (Com.  Par.  Agr.  [Mexico],  Circ.  65,  pp. 
10,  pU.  2,  figs.  JO). — The  life  history  of  the  botfly  is  described  and  an  account 
is  given  of  its  parasitism  on  the  horse,  where  ordiuarilj'  it  does  not  cause  seri- 
ous injury.  Various  internal  remedies  have  been  tried,  such  as  carbon  bisul- 
iJbid  and  sulphuric  ether,  but  without  satisfactory  results. 

A  new  niyxomycete  parasitic  in  insects,  L.  Leger  {Compt.  Rend.  Acad.  Sci. 
[Paris],  I'lD  (1901),  Xo.  20,  pp.  837,  838). — The  author  describes  as  a  new  spe- 
cies and  new  genus  under  the  name  Sporomyxa  scauri,  a  myxomycete  which  is 
parasitic  in  various  organs  of  insects  particularly  Scaurus  tristis.  Infected 
organs  are  recognizable  under  low  magnification  by  the  presence  of  numerous 
ovoid  and  transparent  spores  isolated  or  in  groups  in  the  tissues.  The  vege- 
tative stages  of  the  parasite  are  so  transparent  as  to  be  almost  invisible  with- 
out staining.  The  parasitic  myxomycete  is  described  and  brief  notes  are  given 
OH  its  apparent  systematic  position. 

An  absolutely  sure  method  of  preservation  of  natural  scientific  collec- 
tions against  insect  enemies,  G.  W.  Bock  {Eut.  Xews,  18  {1907),  No.  10.  pp. 
-^3,  Jflf'i). — According  to  the  experience  of  the  author  insect  collections  may  be 
protected  against  insect  pests  by  first  fumigating  the  boxes  with  carbon  bisul- 
phid  and  then  placing  in  the  closed  boxes  a  small  piece  of  cotton  satnrated 
with  coal-tar  creosote. 

Insecticides  and  fungicides,  F.  T.  Shutt  {Canada  Expt.  Farms  Rpts.  1906, 
pp.  lSl-18'i). — Chemical  analyses  were  made  of  a  number  of  new  forms  of  kero- 
sene emulsion  containing  caustic  soda,  copper  sulphate,  and  other  ingredients. 

During  recent  years  the  results  obtained  from  the  use  of  copper  sulphate  in 
the  control  of  wheat  smut  have  not  been  satisfactory.  The  suspicion,  therefore, 
arose  that  the  commercial  form  of  this  substance  was  not  up  to  standard. 
Analyses  were  made  of  a  number  of  samples  of  copper  sulphate  none  of  which 
appeared  to  reveal  the  in'esence  of  any  adulteration.  Copper  sulphate  as  found 
on  the  market  is  not  always  strictly  pure  but  apparently  does  not  contain  any 
deliberate  addition.  The  wliite  efflorescent  sometimes  found  on  crystals  in 
copper  sulphate  indicate  the  loss  of  the  water  of  crystallization  on  exposure 
to  air. 

Report  on  further  experiments  on  sulphur  dioxid  as  applied  in  the 
destruction  of  rats  and  in  disinfection  on  shipboard,  ,J.  Wade  {Ann.  Rpt. 
Local  liovt.  Bd.  [Gt.  Brit.],  35  {1905-6),  pp.  Ji76-5.'i2,  figs.  11).— An  extensive 
series  of  experiments  was  carried  out  in  testing  the  efficacy  of  sulphur  dioxid 
for  destroying  rats  hnd  insec-ts  on  shipboard,  and  also  in  determining  its  pos- 
sible injurious  effect  upon  foodstuffs  and  other  materials. 

It  was  found  that  rats  and  most  insects  are  destroyed  within  S  to  12  hours  in 
an  atmosphere  containing  3  per  cent  of  sulphur  dioxid,  and  most  pathogenic 
bacteria  are  destroyed  during  the  same  treatment  if  freely  exposed.  Fabrics, 
metals,  and  articles  of  furniture  are  not  affected  by  fumigation  unless  sulphu- 
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ric  acid  is  formed  by  a  combination  of  gas  with  water.  In  order  to  prevent  this 
it  is  recommended  that  such  materials  be  protected  with  a  suitable  covering. 

Moist  foodstuffs,  including  fruit,  vegetables,  and  fresh  meats,  are  badly- 
affected  or  even  rendered  uneatable  after  exposure  to  sulphur  dioxid.  Wheat 
in  bags  is  also  injured,  but  not  barley  or  corn.  The  gas  for  use  in  fumigation 
may  be  generated  from  liquefied  gas  or  by  burning  sulphur. 

The  abuse  of  poisons  in  agriculture,  A.  Andouard  {Ann.  8oc.  Acad.  Nantes, 
8.  sen,  7  {1906),  pi).  169-177). — A  complaint  is  made  of  the  excessive  use  of 
arsenical,  mercurial,  and  other  dangerous  poisons.  It  is  argued  that  the  pres- 
ence of  these  poisons  is  a  source  of  danger  and  that  their  continual  use  may 
lead  to  injurious  effects.  The  suggestion  is  made  that  phenols,  oils,  soaps,  nico- 
tine, and  other  remedies  are  efBcient  in  the  destruction  of  insects  and  do  not 
contain  the  element  of  danger. 

FOODS— HUMAN  NUTRITION. 

Wheat  and  flour  investigations,  R.  W.  Thatcher  {Washington  Sta.  Bui. 
S.'t,  PI).  .'/.S,  Jiijs.  .i). — The  investigation  reported  includes  the  results  of  analyses 
of  86  samples  of  Washington  wheats  (crop  of  1905)  and  milling  and  baking 
tests.     The  samples  represented  19  varieties  and  24  different  localities. 

The  author  summarizes  the  results  as  follows: 

"The  analyses  of  the  wheats  themselves  show  that  within  any  given  variety 
of  wheat  there  are  wide  variations  in  chemical  composition,  due,  apparently, 
to  the  differences  in  climatic  conditions  existing  in  the  different  localities 
where  the  wheat  was  grown;  and  that,  while  there  are  very  considerable 
differences  in  favor  of  one  variety  or  another  in  average  con") position,  within 
the  same  variety  there  appear  individual  samples  of  higher  or  lower  value 
than  the  average  of  any  of  the  other  varieties. 

"  Milling  tests  of  each  of  the  samples  received  show  that  the  percentage 
yield  of  bran,  shorts,  and  '  straight '  flour  did  not  vary  greatly,  either  in  the 
case  of  different  samples  of  the  same  variety  of  wheat,  or  in  the  average  yields 
of  the  different  varieties. 

"Analyses  to  show  the  distribution  of  the  protein  of  the  wheat  among  the 
mill-products  obtained  from  it,  seem  to  prove  that  among  the  bread  wheats 
the  proiiortion  of  the  total  pi-otein  which  goes  into  the  flour  does  not  vary 
greatly ;  but  that  the  food,  or  feeding,  value  of  the  several  products  is  con- 
trolled almost  wholly  by  the  composition  of  the  grain  from  wliich  they  are 
milled. 

"  Determinations  of  the  amount  of  wet  and-  dry  gluten  yielded  by  the  flour 
from  each  of  the  samples  show  that  the  percentage  of  dry  gluten  obtained  is 
generally  slightly  lower  than  the  percentage  of  protein  contained  in  the  flour, 
the  greatest  differences  being  obtained  in  samples  of  the  lowest  in'otein  content. 

"  Determinations  of  the  percentage  of  gliadin,  and  sponge  halving  tests  of 
28  representative  samples  of  these  flours  indicate  that  the  '  baker's  sponge 
test'  is  of  little  or  no  value  in  judging  of  the  quality  of  the  gluten  of  a  flour; 
that  the  '  gliadin  number '  of  Washington  wheats  is  lower  than  that  of  east- 
ern grown  wheats,  but  that  poor  quality  of  gluten  in  our  wheats  is  more  apt 
to  be  due  to  a  deficiency  in  glutenin  than  in  gliadin ;  and  that  the  flours  pro- 
ducing the  largest  and  best  loaves  of  bread  came  from  wheats  which  were 
grown  in  the  driest  sections  of  the  State  where  the  effects  of  the  hot  winds 
during  harvest  were  felt  most  severely,  but  that  this  difference  in  baking 
qualities  was  not  wholly  due  to  differences  in  the  percentages  of  protein 
in  the  grain,  or  of  gluten  wliich  the  flour  would  yield. 
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"  The  investigatious  are  tu  be  eoutiuued  tlarough  several  years,  in  order 
that  the  couclusious  may  not  be  erroneously  affected  by  the  climatic  con- 
ditions of  any  given  season,  and  are  to  be  extended  to  include  attempts  to 
improve  the  quality  of  some  of  the  wheats  which  give  large  yields  of  grain  of 
poor  milling  (lualities." 

Comparative  milling'  and  baking  tests  with  domestic  and  foreign  wheat, 
K,  WiNDiscii  and  K.  ruLVEBMULLER  (Fiihliiiffs  Landiv.  Ztff.,  '>U  (1907),  .Yo.s. 
17,  PI).  577-5S9;  18,  pi).  616-633;  19,  pp.  650-669) .—Xccoraiug  to  the  authors' 
investigations,  foreign  wheat  was  drier,  harder,  more  translucent,  and  con- 
tained a  higher  protein  content  than  Wiirttemberg  grain  though  it  had  a 
lower  ash  content.  The  yield  of  bread  from  foreign  grain  was  somewhat 
greater,  yet  the  author  considers  that  grinding  Wiirttemberg  wheat  was  more 
profitable  for  the  miller. 

The  cause  of  coloration  in  dark  wheat  bread,  G.  Bertrand  and  W.  Mutter- 
milch  {Coinpt.  Ri'nil.  .Vend.  Svi.  [Paris],  1',.'^  (1907),  No.  25,  pp.  14JfJi-l.i46).— 
According  to  the  authors'  investigations,  the  color  of  "  black  "  wheat  bread  is 
due  to  two  diastatic  processes,  in  the  first  of  which  a  substance  is  formed  and 
in  the  second  of  which  it  is  oxidized.  The  wheat  bran  is  the  source  of  this 
coloring  matter  and  for  the  protease  which  causes  the  coloration  the  name 
"  glutenase  "  is  proposed. 

Corn  bread,  E.  Collin  (Bui.  8oc.  Chim.  France,  Jj.  ser.,  1  (1907),  No.  16-17, 
pp.  956-960,  figs.  2). — The  microscopical  characteristics  of  wheat  and  corn 
bread  are  described  with  a  view  to  the  identification  of  corn  meal. 

Adulterating  flour  with  talc,  Eury  and  Cailloux  (Bui.  8ci.  Pharmacol., 
IJf  (1907),  pp.  2Jf9-252;  ahs.  in  Clicm.  ZciithL,  1907,  II,  No.  i.'/,  p.  1187).— Talc 
was  found  in  coarse  wheat  flour  designed  as  a  feeding  stuff  and  in  flour  for 
bread  making.  The  authors  point  out  that  it  is  difficult  to  separate  gluten  in 
such  materials  and  that  it  can  not  be  separated  when  1.5  to  20  per  cent  of  talc 
is  present.  The  reported  data  are  discussed  with  reference  to  the  detection  of 
adulteration. 

Banana  flour,  L.  Kindt  (Tropcnpflanzcr,  11  (1907),  No.  7,  pp.  -'/7-'i-'i77) . — 
The  domestic  manufacture  of  banana  fiour  in  the  Tropics,  its  value  as  a  baby 
food,  and  related  questions  are  discussed  on  the  basis  of  personal  experience. 

According  to  the  author,  although  green  bananas  are  used,  the  best  flour  is 
made  from  bananas  which  are  dry  and  mealy  when  ripe.  The  juicier  bananas 
and  the  red  varieties  are  not  considered  so  satisfactory.  The  sliced  bananas 
should  be  frequently  turned  and  2  or  3  days'  exposure  to  the  tropical  sun  is 
sufficient  to  dry  them.  When  used  as  an  infant  food  the  flour  should  be  passed 
through  a  fine  sieve.  The  author  states  that  children  take  banana  flour  readijy 
though  adults  do  not  care  for  it  on  account  of  its  pronounced  violet-like  flavor. 

The  specific  gravity  of  raw  and  cooked  meat,  Nawiasky  (Arch.  Ilyg., 
62  (1907),  No.  2,  pii.  J'i7-151). — According  to  the  author's  determinations, 
fresh  meat  had  a  lower  specific  gravity  than  boiled. 

Nutritive  requirements  of  meat  exported  from  Argentina  to  England, 
S.  G.  Uriburu  {Rev.  Mens.  Cdm.  Merc,  7  (1907),  No.  81,  pp.  6Ji6~652) .—Data 
are  rei)orted  regarding  the  composition  and  digestibility  of  frozen  meat  and 
meat  products  received  in  England  from  Argentina. 

The  Federal  meat-inspection  service,  A.  D.  Melvin  (U.  S.  Dept.  Agr.,  Bur. 
Aiiiiii.  Indus,  lijit.  1906,  pp.  65-100,  pis.  15,  fig.  1;  Virc.  125,  pp.  .',0,  pis.  15.  fig. 
1). — An  historical  and  critical  discussion  of  meat  inspection  in  the  United 
States.  Among  the  topics  treated  are  tlie  development  of  the  packing  industry, 
the  foreign  restrictions  on  American  live  stock  and  meats,  the  ttrst  Federal 
meat-iuspectiou  law  and  later  laws,  a  description  of  meat  inspection  us  prac- 
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tieed,  safeguards  on  inspection,  pei-sonnel  of  the  inspection  force,  tlie  need  of 
supplementing  tlie  Federal  inspection  by  State  or  municipal  inspection,  and 
meat  inspection  in  European  countries,  the  article  as  a  whole  constituting  a  val- 
uable summary  and  discussion  of  the  subject. 

Preserved  soups  (Pure  Products,  3  (1907),  Nos.  8,  pp.  373-375;  9,  pp. 
Jf2-'f--f26). — The  manufacture  of  soup  tablets,  pea  sausages,  and  similar  goods 
is  described  and  formulas  are  given. 

Choucrout  (Sauerkraut)  {Pure  Products,  3  (1907),  No.  11,  pp.  516-519). — 
Directions  are  given  for  making  sauerkraut  in  quantity. 

Concerning  the  chiemical  composition  of  Japanese  soy  sauce  or  schoyu, 
V.  Suzuki,  K.  Aso,  and  H.  Mitarai  (Bui.  Col.  Ayr.,  Tokyo  Imp.  Univ.,  7  (1907), 
Ko.  .'i,  pp.  Jt77-Ii9.'t)- — According  to  the  authors'  results  the  following  constituents 
were  separated  from  2  liters  of  soy  sauce :  Alanin  6.6  gm.  of  which  1.6  gm.  was 
pure,  leucin  6  gm.,  prolin  3  gm.,  lysin  2.6  gm.,  ammonia  4.2  gm.,  protein  5.4  gm., 
formic  acid  0.1  gm.,  acetic  acid  0.4  gm.,  lactic  acid  3.2  gm.,  and  2  new  bases 
1  gm.  and  0.2  gm.,  respectively.  The  presence  of'  tyrosin.  aspartic  acid,  poly- 
peptid  like  bodies,  and  cystin  was  also  demonstrated. 

Concerning  the  distribution  of  anhydro-oxy-methylen-diphosphoric  acid 
salts  or  phytin  in  plants,  U,  Suzuki  and  K.  Yoshimura  (Bui.  Col.  Agr., 
Tokyo  Imp.  Univ.,  7  (1907),  Xo.  4,  PP-  4^5-502). — The  authors  report  studies  of 
the  character  and  distribution  of  phosphorus  compounds  and  the  amount  of 
phytin  in  a  number  of  materials,  including  rice  bran,  wheat  bran,  sesame  seed, 
castor  bean,  I'ape-seed  cake,  bald  barley  and  millet,  steamed  bean  meal,  and 
chicken  bone.  A  comparison  of  methods  of  estimating  phosphoric  acid  in  plant 
extracts  was  also  made. 

Concerning  an  enzyni  "  phytase,"  which  causes  cleavage  of  anhydro- 
oxy-methylen-diphosphoric  acid,  U.  Suzuki,  K.  Yoshimura,  and  M.  Takaishi 
(Bui.  Col.  Agr.,  Tokyo  Imp.  Univ.,  7  (1907),  No.  .',,  pp.  503-512).— The  conclu- 
sions drawn  from  investigations  reported  in  this  and  the  foregoing  article  are 
in  effect  as  follows : 

The  greater  part  of  the  phosphorus  in  seeds  consists  of  an  organic  compound 
soluble  in  water  and  dilute  mineral  acids,  and  is  the  body  which  is  designated 
anhydro-oxy-iuethylen-diphosphoric  acid  or  phytin.  Some  8  per  cent  of  phytin 
was  isolated  from  rice  bran  and  2  per  cent  from  wheat  bran.  In  roots,  bulbs, 
and  fruits  inorganic  phosphorus  is  the  more  characteristic  constituent.  The 
occurrence  of  phyi:in  in  bones  is  doubtful.  During  germination,  either  in  light 
or  darkness,  the  inoi'ganic  phosphoric  acid  in  seeds  increases.  If  rice  bran  or 
wheat  bran  or  certain  seeds  are  pulverized  and  susiiended  in  water  for  several 
days  phosphoric  acid  is  formed  in  considerable  quantities  at  the  expense  of 
phytin. 

A  ferment  was  isolated  from  rice  bran  and  from  wheat  bran  which  siilits 
phytin  into  phosphoric  acid  and  inosit.  It  is  apparently  a  new  enzym  and 
seems  to  be  widely  distributed  in  the  vegetable  kingdom. 

Cane  sugar  v.  beet  sugar,  G.  W.  Shaw  (California  Sta.  Circ.  33,  pp.  JfS, 
figs.  3). — Owing  to  an  opinion  sometimes  expressed  that  beet  sugar  is  not  as 
satisfactory  for  making  preserves  and  jellies  as  cane  sugar,  the  question  was 
studied  under  commercial  and  domestic  conditions. 

Of  2,000  cans  of  cherries,  apricots,  plums,  peaches,  and  pears  prepared  with 
sirups  of  different  strengths  and  stored  for  2  years  in  cases  under  rather  un- 
favorable conditions  only  6  cans  from  the  beet-sugar  lot  and  7  cans  from  the 
cane-sugar  lot  were  found  to  be  spoiled,  evidently  owing  to  imperfect  sealing. 
This  shows,  according  to  the  author,  "  the  utter  lack  of  foundation  for  the  idea 
that  fruits  do  not  keep  well  when  preserved  with  beet  sugar,  and  that  such 
sugar  does  not  work  well  in  the  cannery." 
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In  making;  the  sirups  for  the  conimei'cial  canning  test  it  was  found  that 
there  was  more  frothing  witli  the  beet  sugar  thau  with  the  cane  sugar,  but 
a  further  study  of  this  point  led  to  the  conclusion  that  this  was  due  to  the  finer 
granulation  of  tlio  beet  sugar  and  hence  to  the  occlusion  of  more  air  than  was 
the  case  with  cane  sugar.  When  cane  sugar  of  a  similar  degree  of  fineness 
was  used  in  an  additional  test,  the  frothing  was  the  same  as  with  the  beet 
prodTict.  "  This  is  not  an  essential  difference  between  those  sugars,  however, 
as  the  character  of  the  granulation  is  entirely  dependent  ui)on  the  wish  of  the 
manufacturer,  the  methods  of  boiling  and  granulation  being  the  same  in  both 
cases.  The  sugar  ordinarily  used  by  canners  is  known  as  dry,  coarse,  granu- 
lated— a  grade  which  is  not  commonly  made  by  the  beet-sugar  manufacturers, 
because  there  has  not  yet  been  the  demand  sufficient  to  warrant  its  production." 

In  the  household  trials  apricots  and  peaches  were  canned  in  40  per  cent  sirup 
of  each  kind  of  sugar  and  ordinary  glass  jars  were  used.  Not  a  single  one  of 
the  50  cans  of  each  lot  spoiled  in  the  2  years  in  which  they  were  kept  under 
observation. 

In  the  jelly-making  trials  apples  and  currants  were  the  fruits  selected,  and 
equal  quantities  of  sugar  and  fruit  juice  were  used,  the  mixture  being  boiled 
until  of  the  right  consistency  to  jelly.  With  both  cane  sugar  and  beet  sugar  the 
product  "  was  as  clear  as  it  is  possible  for  jelly  to  be,  and  not  the  slightest  diffi- 
culty was  experienced  in  the  making  of  it." 

From  experimental  evidence  and  other  data  the  author  concludes  that  there 
is  no  warrant  for  the  belief  that  beet  sugar  is  not  satisfactory  for  preserving 
and  jelly  making. 

Packing'  prunes  in  cans,  G.  AY.  Shaw  {California  Sta.  Circ,  33,  pp.  1-3).— 
Prunes  packed  in  the  ordinary  way  are  apt  to  sugar  when  sent  to  tropical 
countries  or  stored  under  certain  unfavorable  conditions.  With  a  view  to 
obviating  this  diffi.culty  prunes  of  excellent  quality  were  packed  in  hermet- 
ically sealed  cans  and  sterilized  by  the  application  of  heat.  It  was  found  that 
such  goods  kept  well  when  sent  to  the  Philippines  or  when  tested  for  about 
2  years  in  other  ways  under  unfavorable  conditions.  In  the  author's  opinion, 
the  extra  cost  to  the  manufacturer  of  handling  prunes  in  this  way  is  offset 
by  the  extra  amount  of  moisture  which  the  fruit  carries  "  and  there  will 
liardly  be  an  increase  in  the  cost  of  handling  the  fruit  in  so  packing  it  over 
that  of  a  processed  fruit,  because  it  will  do  away  with  the  necessity  of  the 
handling  due  to  that  operation  and  also  with  the  cost  of  the  materials  used 
in  '  processing.'  Prunes  so  packed  and  sealed  can  be  guarantied  and  kept 
indefinitely  without  deterioration  or  '  sugaring.'  One  of  the  great  advantages 
of  this  process  is,  that  the  grower  can  pack  his  fruit  in  either  the  dried  or 
partiallj'  dried  condition  with  absolute  assurance  of  delivery  to  the  market 
in  exactly  the  same  condition  in  which  it  leaves  his  hands." 

Chemist's  report,  F.  W.  Robison  (Mich.  State  Dairy  and  Food  Dept.  Btils. 
1 38-1 '{2,  pp.  12-59). — Under  the  provisions  of  the  State  pure-food  law  S72  sam- 
ples of  spices,  preserved  fruits,  canned  goods,  etc.,  were  examined  and  311 
were  found  to  be  adulterated. 

Food  analyses,  C.  F.  Juritz  (Bpt.  Senior.  Anal.  Cape  Good  Hope,  1906,  pp. 
5-20). — Out  of  a  total  of  1,510  samples  of  dairy  products,  jams,  beverages, 
spices,  etc.,  290  were  found  to  be  adulterated.  The  article  contains  data  re- 
garding tlie  government  food-inspection  work. 

Maple  sugar,  1907,  A.  McGili.  and  A.  Valin  (Lah.  Inland  Rev.  Dept. 
[Canada]  Bid.  J.'fO,  pp.  25). — Of  257  samples  of  maple  sugar  i)urchased  in  the 
Canadian  market,  185  were  found  to  be  genuine  while  10  were  doubtful. 
Of  the  remainder,  57  were  adulterated  and  5  were  declared  mixtures. 
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Maple  sirup,  A.  McGill  and  A.  Valin  {Lah.  Inland  Rev.  Dept.  [Canada] 
Bill.  I'/J,  1)1).  21). — Of  244  samples  of  maple  sii-np  examined.  187  were  genuine 
and  2  doubtful. 

Tea,  1906,  T.  Macfaelane  {Lab.  Inland  Rev.  Dept.  [Canada]  Bid.  ISO,  pp. 
13). — Of  89  samples  of  tea  collected  in  the  Canadian  provinces,  examination 
showed  that  82  were  genuine  and  the  remainder  doubtful. 

Ground  ginger,  A.  McGill  {Lah.  Inland  Rev.  Dept.  [Canada]  Bui.  1.37,  pp. 
7). — Examination  of  30  samples  of  ground  ginger  found  in  the  Canadian  market 
showed  that  29  were  genuine  while  adulteration  was  not  absolutely  certain  in 
the  remaining  sample. 

Almond  flavoring  extracts,  A.  Lemoine  (Lab.  Inland  Rev.  Dept.  [Canada] 
Bui.  136,  pp.  10). — Of  65  samples  of  almond  extract  examined,  61  were  entirely 
free  from  prussic  acid,  3  contained  measurable  amounts,  and  1  a  trace  only. 
Nine  of  the  samples  contained  added  dyes. 

Spirituous  liquors,  A.  McGill  {Lab.  Inland  Rev.  Dept.  [Canada]  Bui.  135, 
pp.  9). — A  report  of  the  examination  of  66  Canadian  samples. 

Report  of  the  sixth  convention  of  the  Association  of  German  Food  Chemists 
(Zt.srhr.  Untfr.siich.  Nahr.  ii.  Gcnussmtl,  l-'i  {1007),  .Yo.  1-2,  pp.  1-203).— This 
report  contains  the  proceedings  of  the  convention,  papers  presented,  and  dis- 
cussions. Among  the  papers  summarized  may  be  mentioned  Fruit  Juices,  Mar- 
malades, etc.,. by  W.  Fresenius;  Standards  of  Official  Chemists  in  Saxony  for 
Marmalades,  by  F.  Hiirtel ;  Subsistence  of  the  Roman  Soldiers  in  Germany,  by 
H.  Drageudorff ;  Recommendations  for  Changes  in  the  Methods  for  the  Analysis 
of  Honey,  by  E.  von  Raumer ;  What  Recommendations  Shall  Be  Made  with 
Respect  to  Alcohol-free  Beverages?  by  A.  Beythien  ;  and  Effervescent  Lemonades, 
by  A.  Beythien.     Other  papers  have  been  previously  noted  (E.  S.  R.,  19,  p.  611). 

Nutrition  of  laborers,  R.  Martial  {Rev.  Hyg.  et  Pol.  Sanit.,  29  {1907),  No. 
6,  pp.  51'i-528). — In  the  author's  opinion,  the  estimates  which  have  been  pub- 
lished regarding  the  cost  of  food  of  Parisian  laborers  are  too  low  and  data  are 
presented  which  show  that  the  average  exiienditure  in  such  a  family  of  3  per- 
sons amounts  to  33  cts.  per  person  per  day. 

Experiments  on  the  nutritive  value  of  maize,  N.  O.  Popovici-Lupa  {Bui. 
Sac.  Set.  Bucarest,  i-J  {1905),  pp.  86-113;  abs.  in  Ztsehr.  Unteisiieh.  Nahr.  a. 
Genussmtl.,  I'f  {1907),  Xo.  7,  p.  -^88).— The  author  studied  the  diet  of  Rou- 
manian peasants,  which  is  made  up  principally  of  maize,  beans,  and  cabbage. 
Though  such  a  diet  supplies  less  potassium  than  an  ordinary  mixed  diet  it  is 
not  regarded  as  deficient  in  this  constituent.  The  protein  supplied  by  the  vege- 
tarian diet  studied  is  regarded  as  sufficient  for  bodily  needs. 

The  nutritive  value  of  gelatin.  II,  Significance  of  glycocoll  and  carbo- 
hydrate in  sparing  the  body's  proteid,  J.  R.  Murlin  {Amer.  Jour.  Physiol., 
20  {1907),  No.  1,  pp.  23-'t-258). — Experiments  with  man  and  animals  are  re- 
ported in  continuation  of  earlier  work  (E.  S.  R.,  19,  p.  768),  which  led  to  the 
following  conclusions : 

"The  well-known  action  of  gelatin  to  protect  the  body's  proteid  is  not  due 
to  the  influence  of  any  dextrose  which  may  be  synthesized  from  it  in  the  course 
of  metabolism.  Its  value  as  a  proteid-sparing  agent  must  consist  in  the  fact 
that  it  contains  nitrogenous  bodies. 

"  Glycocoll,  which  is  the  chief  amino  acid  contained  in  gelatin,  when  fed 
with  abundant  carbohydrate,  either  as  the  only  source  of  nitrogen  or  together 
with  proteid  (beef  heart),  can  be  retained  temporarily  in  the  body.  This  fact 
may  serve  in  part  to  explain  the  unusually  high  i-eplacement  of  proteid  by  gela- 
tin, with  maintenance  of  nitrogen  equilibrium.  .  .  .  The  fact  that  glycocoll 
can  not  be  retained  permanently,  even  with  large  quantities  of  carbohydrate 
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available,  may  serve  in  jiart  to  explain  the  iiiadequary  of  jjelatin  as  a  source  of 
iiitrofren,  and  ninst  I)e  taken  into  account  in  any  attempt  to  "restore"  .irelatin  to 
full  proteid  value. 

"A  specific  relationship  has  been  shown  to  exist  between  carliohydrates  in- 
icested  and  the  elimination  of  nitrogen  (or  protein  metabolism,  as  measured  by 
nitroseu  output).  Carbohydrate,  not  needed  for  combustion  (extra  metabolic) 
is  far  more  efficacious  in  reducing  the  nitrogen  output  (therefore  favoring  the 
retention  of  proteid)  than  carbohydrate  coming  within  the  requirement  for 
potential  energy.  This  fact  indicates  the  importance  of  abundant  carl)ohy- 
drates  for  convalescence  and  growth,  and  may  explain  the  almost  universal 
craving  for  sw(>cts.  esitecially  in  the  young."' 

The  digestibility  of  mannans  by  diastase  found  in  higher  animals,  (Jatin 
and  yiME.  <iATiN  {Bui.  iici.  PhannacoL,  l)  {I'.Wl),  pp.  J/.'f7-.i52 ;  ahs.  in  Clicni. 
ZcnthL,  1907,  II,  .A'o.  i.},  p.  1181). — From  artificial  digestion  exi)eriments  with 
.Tapanese  edible  algje,  the  authors  conclude  that  the  mannans  ])resent  are  not 
digested  by  man  and  higher  animals.  Their  favorable  effect  on  peristaltic 
action  is  regarded  as  a  possible  explanation  of  their  value  in  dietetics. 

Concerning-  carbohydrate  metabolism,  K.  Spiro  (Beitr.  Chcm.  Pln/siol.  ii. 
rath.,  10  (l!>07),  No.  7S,  pp.  J77-2S6,  fig.  1). — From  the  experimental  data 
reported  the  author  concludes  that  protein  and  carbohydrate  cleavage  go  hand 
in  hand  and  that  the  intermediate  metabolic  products  obtained  are  not  the  same 
when  these  foods  are  taken  together  as  when  they  are  taken  singly. 

The  influence  of  food  preservatives  and  artificial  colors  on  digestion  and 
health.  Ill,  Sulphurous  acid  and  sulphites,  H.  W.  Wiley,  AY.  D.  Bigelow, 
F.  C.  Webek,  et  al.  {L\  ti.  Dcpt.  Agr.,  Bur.  Chcm.  BuJ.  SJ,  pt.  3,  pp.  YI+761- 
lO'/l,  figt^.  3). — A  full  report  of  the  experimental  data  on  the  effects  of  sulphur- 
ous acids  and  sulphites  caiTied  on  as  a  part  of  the  studies  on  the  effect  of  food 
preservatives  on  health. 

This  work,  which  has  been  noted  from  a  summary  previously  published  (E.  S. 
II..  19,  p.  668),  led  to  the  general  conclusion  that  "the  verdict  which  must  be 
pronounced  in  this  case  is  decidedly  unfavorable  to  the  use  of  this  preservative 
in  any  quantity  or  for  any  period  of  time,  and  shows  the  desirability  of  avoid- 
ing the  addition  of  any  form  of  sulphurous  acid  to  products  intended  for 
human  food." 

Review  of  the  literature  of  composition,  analysis,  and  adulteration  of 
foods  for  the  year  1906,  A.  J.  J.  Vandevelde  {Separate  from  Bnl.  Serv. 
i<urveiU.  Fabric,  ct  Com.  Dcnrecs  Aliment.,  1907,  pp.  129). — As  in  earlier  pub- 
lications of  this  series  (E.  S.  R..  18,  p.  362),  the  subjects  include  general 
articles,  apparatus,  watex',  milk  and  cream,  fats  and  oils,  cheese,  cereals  and 
cereal  products,  spices,  sugar,  sirup,  etc.,  vinegar,  fruits  and  vegetables,  adul- 
teration, and  similar  toi»i<'s.  Bibliographical  data  in  many  cases  are  supple- 
mented by  short  abstracts. 
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Fodders  and  feeding  stuffs,  F.  T.  Siiutt  {Canada  Expf.  Farms  Rpts.  1906, 
pp.  lG-'i-17.')). — The  feeding  stuffs  analyzed  included  oat  middlings,  oat 
dust,  oat  feed,  oatmeal,  corn  bran,  gluten  feed,  glucose  feed,  rice  meal,  cotton- 
seed meal,  malt  sprouts,  molasses  feeds,  beet-root  feed,  crushed  screenings, 
mixed  feeds,  ground  middlings,  wild  buckwheat,  screenings  from  flax  and  wheat 
(whole  and  ground),  ground  screenings  mixed  with  barley,  flax  chaff,  buck- 
wheat chaff,  fine  broken  stock,  and  wheat  chaff".  Analyses  are  also  reported  of 
apple  pomace,  meat  meals  for  poultry,  frozen  and  unfrozen  wheat  straw  and 
chaff",  and  of  a  number  of  samples  of  mangels,  turnii)s,  carrots,  and  sugar  beets. 
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As  shown  by  the  data  for  frozen  straw  and  chaff,  "  the  frozen  straw  contains 
0.63  per  cent  or  about  one-seventh  more  protein  tlian  the  straw  from  the  un- 
frozen, fully  ripened  grain  ;  and,  similarly,  we  lind  in  the  frozen  chaff  a  higher 
protein  content  (about  0.39  per  cent)  than  in  that  from  the  fully  matured 
wheat.  Since  the  cattle  prefer  the  frozen  straw  there  can  be  no  doubt  about 
its  greater  palatability.  This  is  partly  due  to  its  being  less  hard  and  possibly 
in  part  to  the  development  of  a  certain  amount  of  sugar  by  the  frost — a  point 
unfortunately  overlooked  at  the  time  of  analysis,  but  upon  which  it  is  intended 
to  obtain  data  on  some  future  occasion.  It  may  further  be  supposed  that  the 
digestibility  of  the  immature  straw  will  be  somewhat  higher  than  that  from  the 
fully  ripened  grain.  .  .  . 

"As  to  the  comparative  feeding  value  of  the  straw  and  chaff  from  the  same 
crop,  the  writer  is  of  the  opinion  that  while  the  former  is  slightly  richer  in 
protein  and  fat,  the  latter,  by  reason  of  its  lower  fiber  and  the  fact  that  it  is 
more  readily  eaten  by  stock,  is  practically,  the  more  valuable  fodder." 

Concentrated  commercial  feeding'  stuffs,  J.  D.  Turner  (Kentucky  8ta,  BuJ. 
131,  pp.  ol-107). — The  State  feeding  stuff  law  is  quoted  and  the  results  of 
a  number  of  analyses  made  under  its  provisions  are  reported  of  the  following 
feeding  stuffs :  Wheat  bran,  wheat  middlings,  wheat  shorts,  ship  stuff",  wheat 
bran  and  ship  stuff",  corn  bran,  corn  chops,  corn  meal,  hominy  meal  and  other 
corn  products,  cotton-seed  meal,  linseed  meal,  mill  run,  mill  feed,  mixed  and 
proprietary  feeds,  gluten  feed,  and  poultry  feeds.  An  undue  proportion  of 
corn  product  was  found  in  a  number  of  samples  of  wheat  products  but  in 
general  the  concentrated  feeds  were  of  good  quality. 

Commercial  feeding  stuffs,  J.  L.  Hills,  C.  H.  Jones,  and  C.  Cutler  (Ver- 
moni  Sta.  Bui.  133,  pp.  25-32). — The  feeding  stuffs  examined  under  the  State 
law  included  cotton-seed  meal,  linseed  meal,  gluten  feeds,  dried  distillers' 
grains,  dried  brewers'  grains,  flax  feed,  molasses  feed,  oat  feeds,  alfalfa  prod- 
ucts, wheat  brans,  wheat  middlings,  mixed  wheat  feeds,  red-dog  flour,  prov- 
enders, and  proprietary  feeds. 

The  cotton-seed  meal,  linseed  meal,  and  oat  feeds  were  in  accord  with  the 
guai-anty.  Practically  all  the  whe.-.t  brans  and  other  wheat  products  were 
of  good  quality,  as  were  also  the  provenders.  The  flax  feeds,  which  are, 
according  to  the  authors,  new  in  New  England,  are  composed  of  "  broken 
flaxseed,  straw,  and  many  seeds  and  screenings,  some  samples  be'ng  very 
clean  and  others  quite  the  reverse."  A  number  of  samples  of  molasses  feeds 
and  flax  feeds  contained  large  amounts  of  weed  seeds  capable  of  germination, 
as  was  shown  by  special  germination  tests. 

The  analytical  data  reported  cover  guarantied  feeds  only. 

Licensed  commercial  feeding  stuffs,  1907,  F.  W.  Woll  and  G.  A.  Olson 
(Wisconsin  Sta.  Bui.  157,  pp.  o-'i,  fig.  1). — Analyses  are  reported  of  feeding 
stuffs  licensed  under  the  State  law  and  also  of  flour-mill  feeds,  of  materials 
not  subject  to  guaranty,  and  of  a  number  of  samples  of  unlicensed  and  miscel- 
laneous feeds. 

The  licensed  feeds  included  oil  meals,  gluten  feeds,  corn  feeds  and  similar 
goods,  mixed  corn  and  oat  feeds,  commercial  dairy  feeds,  and  animal  meal 
and  poultry  feeds  and  similar  goods.  The  feeding  stuft"s  not  subject  to  license 
included  wheat  bran,  wheat  middlings,  and  corn  and  oat  mixtures.  The  un- 
licensed and  .miscellaneous  commercial  feeds  included  flax  flakes,  flax  feed, 
cotton-seed  meal,  hominy  feed,  rice  bran,  dairy  feed,  special  poultry  feeds, 
granulated  milk,  distillers'  grains,  sugar  feed,  gluten  cake,  mustard  cake, 
mustard-seed  bran  or  feed,  flax  screenings,  wheat  screenings,  corn  screenings, 
corn  meal,  oat  meal,  oat  shorts,  rye  flour,  red-dog  flour,  rye  middlings,  barley 
feed,  pea  hulls,  and  mixed  and  proprietary  feeds. 
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A  nniiiber  df  samples  of  dilToriMit  ln'aiids  \ver(>  fmind  to  Ix'  (Iclicifiit  in  pro- 
tein or  lat  or  both,  but  the  authors  consider  tliat  on  the  \\iioh>  a  niarl^ed  im- 
provement is  noticeable  over  previous  years.  "  It  is  evident  that  the  various 
manufacturers  have  of  late  years  paid  much  more  attention  to  the  chemical 
composition  of  the  feeds  which  they  put  on  the  market  than  was  the  case 
during  the  first  years  of  feed-inspection  work  in  the  State. 

The  State  feeding-stuff  law  is  quoted,  including  an  amendment  in  force  after 
January  1,  lOOS.  to  the  effect  that  all  null  feeds  and  malt  sprouts,  except  when 
thej  are  sold  locally  by  the  manufacturer  himself,  are  to  be  included  under 
the  provisions  of  the  law. 

Investigations  in  animal  nutrition,  H.  P.  Armsby  (U.  S.  Dept.  Agi:,  Bur. 
Anini.  liidtis.  Rpt.  I'JOG,  /)/).  26J-2S'),  pis.  J,  p<js.  2). — The  respiration  cal- 
orimeter used  in  the  experiments  carried  on  at  the  Pennsylvania  State  College 
Institute  of  Animal  Nutrition  in  cooperation  with  this  Department  is  described, 
experimental  methods  are  discussed,  and  some  of  the  results  obtained  with 
steers  are  summarized.  The  investigations  have  been  noted  from  earlier  pnb- 
'lieations  (E.  S.  II..  IS,  p.  50S). 

Miscellaneous  information  concerning  the  live-stock  industry  in  1906 
(f.  .V.  Dipt.  A(jr..  Bur.  Aiiini.  Indus.  Rpt.  I'JOO,  pp.  JCJ^Z-JiO" )  .—Statistical  data 
are  sunmiarized  regarding  market  prices  of  live  stock,  movement  of  live  stock, 
live  stock  exhibitions,  the  registered  live  stock  in  the  United  States,  and  certi- 
fied pedigree  record  associations. 

The  King  system  of  stable  ventilation,  W.  H.  Jordan  {New  York  State 
Sta.  ('in:  7,  n.  scr.,  pp.  2,  fi(js.  J;  reprinted  in  Xew  York  State  Sta.  Rpt.  1906, 
p.  106,  pis.  -J).— This  system  of  stable  ventilation  (E.  S.  R.,  11,  p.  595)  is  de- 
scribed as  Installed  at  the  New  York  State  Station. 

Fattening  cattle  for  the  market,  H.  J.  Waters  (Missouri  Sta.  Bui.  16,  pp. 
J'll-  /iffs.  10). — On  the  basis  ot  answers  received  to  a  circulfir  letter  sent  to 
about  a  thousand  successful  cattle  feeders  in  Missouri,  Iowa,  and  Illinois  and 
a  summary  of  station  experiments  on  cattle  feeding,  the  general  subject  is 
discussed  in  detail  and  many  deductions  are  drawn  regarding  feeding,  care, 
and  management.     The  following  are  quotations  from  this  summary : 

"  Cattle  that  are  being  fattened  should  be  fed  with  the  utmost  regularity, 
should  be  kept  as  quiet  as  possible,  and  should  be  encouraged  to  lie  down 
when  not  eating.    They  should  never  be  frightened  or  disturbed  in  any  way. 

"  Changes  in  feed,  location,  or  surroundings  of  cattle  that  are  fat  should 
never  be  made,  except  such  as  are  decidedly  for  the  better,  and  even  then 
should  only  be  made  when  most  imperative.  .  .  .  Keep  constantly  in  mind 
that  there  are  other  factors  than  mere  cost  of  gains  which  bear  quite  as  im- 
portant a  relation  to  the  profitable  outcome  as  does  this  one.  .  .  .  The  gains 
put  on  cattle  during  the  fattening  process  cost  more  per  pound  than  they 
bring  on  the  market  when  the  steer  is  sold.  The  cost  of  these  gains  will  vary 
l)etween  6  cts.  and  10  cts.  per  pound,  while  the  steer  will  bring  on  the  max'ket 
an  average  of  from  4  cts.  to  7  cts.  per  pound.  This  situation  is  not  met  in 
commerce  by  attempting  to  force  the  price  of  the  finished  steer  to  a  point 
high  enough  to  meet  the  expense  of  fattening  directly  and  pay  a  profit,  but 
l)y  lowering  the  price  at  which  the  steer  in  thin  condition  may  be  purchased. 
The  raiser  of  the  cattle  is  required  to  sell  them  as  feeders  at  a  lower  price 
per  pound  than  the  animal  will  bring  on  the  market  when  fattened.  In  other 
words,  the  burden  of  the  fattening  operation  has  been  laid  upon  the  cattle 
raiser  rather  than  upon  the  meat  consumer. 

"  The  amount  of  margin  required  to  cover  the  expense  of  fattening  and  pay 
a  profit  is  governed  by  a  variety  of  circumstances.     Younger  cattle  require  a 
smaller  margin  than  older  cattle,  because  they  make  cheai)er  gains,  short  fed 
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cattle,  a  smaller  margin  than  long  fed  cattle,  because  the  costs  of  gams  is 
higher  the  longer  cattle  are  on  feed.  Cattle  of  high  quality  require  a  nar- 
rower margin  than  cattle  of  poor  quality  because  of  the  higher  price  at  which 
they  sell  when  finished.  A  larger  margin  is  required  in  winter  than  in  summer, 
because  it  requires  more  feed  to  make  a  pound  of  gain.  The  higher  the  price 
of  feed,  the  larger  the  margin  required,  unless  the  price  of  finished  cattle  has 
correspondingly  increased.  .  .  . 

"Taking  the  average  price  of  all  fat  hogs  and  all  the  fat  steers  sold  on  the 
Chicago  market  for  the  past  24  years,  it  has  been  found  that  the  hogs  have 
brought  a  higher  price  per  pound.  It  will  be  accepted  without  argument  that 
less  food  is  required  to  make  a  pound  of  gain  on  hogs  than  on  cattle.  As  a 
rule,  therefore,  the  hog  end  of  the  cattle-feeding  operation  is  more  profitable 
than  the  cattle  end.  .  .  . 

"  In  the  buying  of  the  animal  there  is  required  an  intimate  knowledge  of 
the  whole  range  of  cattle  feeding  and  of  market  requirements  with  regard  to 
different  classes  at  different  seasons  of  the  year,  etc.  The  business  judgment 
developed  at  this  point  will  affect  very  vitally  the  financial  outcome. 

"  Endeavor  to  meet  these  requirements  of  the  market.  No  one  can  hope  to 
develop  good  judgment  in  this  direction  without  a  thorough  familiarity  with 
the  various  market  classes  of  cattle  and  without  knowing  how  much  fat  each 
class  requires  to  enable  it  to  be  sold  to  the  best  advantage.  It  would  of  course 
be  fatal  to  follow  one  rule  with  all  grades.  Cattle  of  good  quality  will  require 
a  relatively  higher  finish  because,  as  a  rule,  their  cost  price  as  feeders  is  so 
high  that  there  will  be  too  small  a  margin  between  it  and  the  selling  price  to 
pay  a  profit  if  they  are  not  made  prime." 

Beef  production,  J.  H.  Grisdale  (Canada  Expt.  Farms  Rpfs.  1906,  pp.  66- 
78). — In  a  test  undertaken  to  study  the  effect  of  breeding  on  gains,  9  steers  of 
excellent  breeding  and  conformation  made  an  average  daily  gain  of  2.02  lbs.  at 
a  cost  of  7.64  cts.  per  pound  in  a  116-day  period.  Eight  similar  animals  of  good 
breeding  and  very  fair  conformation  gained  2.26  lbs.  per  head  per  day  at  a  cost 
of  6.72  cts.  per  pound,  and  8  animals  of  mongrel  breeding  and  poor  conforma- 
tion gained  1.82  lbs.  per  head  per  day  at  a  cost  of  S.G  cts.  per  pound  under 
similar  conditions  of  feeding  and  care. 

In  a  second  series  of  tests,  7  steers  of  good  conformation  and  quality  gained 
2.36  lbs.  per  head  per  day  at  a  cost  of  4.26  cts.  per  pound  in  ISO  days,  while  a 
like  number  of  inferior  steers  gained  2.27  lbs.  per  head  per  day,  the  gain  costing 
4.97  cts.  per  pound. 

In  a  study  of  the  jiossibility  of  profitably  feeding  beef  in  stable."  a  lot  of  10 
animals  in  92  days  made  an  average  daily  gain  of  2.21  lbs.  per  steer  at  a  cost 
of  6.37  cts.  per  pound.  A  similar  lot  of  10  animals  in  116  days  gained  2.46  lbs. 
per  head  per  day  at  a  cost  of  4.52  cts.  per  pound.  Both  lots  were  fed  meal, 
silage  and  roots,  and  hay. 

A  second  test  of  long  and  short  feeding  periods  was  made,  in  which  7  steers 
fed  ISO  days  gained  2.36  lbs.  per  head  per  day  at  a  cost  of  4.26  cts.,  while  a 
similar  lot  of  S  animals  fed  130  days  gained  at  the  rate  of  2.0S  lbs.  per  head 
per  day  at  a  cost  of  4.58  cts.  per  pound.    . 

Tests  with  lots  containing  5  or  6  steers  and  extending  over  2  or  3  years  are 
reported  in  which  limited  and  full  fattening  rations  were  studied  in  connection 
with  the  question  of  raising  baby  beef,  the  limited  rations  being  fed  from  234 
to  743  days  and  the  full  fattening  rations  from  213  to  414  days.  On  the 
limited  rations  the  greatest  gain  was  1.65  lbs.  per  head  per  day  and  the 
smallest,  1.42  lbs.,  the  cost  of  a  pound  of  gain  ranging  from  3.13  cts.  with  the 
latter  lot  to  4.85  cts.  per  pound  with  the  former  lot.  On  the  full  fattening 
ration  the  greatest  gain  was  2.1  lbs.  per  head  per  day  at  a  cost  of  4.14  cts.  per 
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pound  and  the  smallest  sain.  1.49  lbs.  per  head  per  day,  at  a  cost  of  3.18  cts. 
per  |U)nnd. 

Experiments  in  feeding  steers,  N.  Wolverton  {Canada  E.ept.  Farms  Rpts. 
J 906,  pp.  321,  322). — A  steer  feeding  test  at  the  Manitoba  experimental  farm 
in  which  fodder  corn  and  oat  sheaves  were  compared,  is  briefly  reported.  On 
the  corn  ration  the  average  daily  gain  wirh  4  steers  was  1  lb.  G  oz.  in  143  days 
and  the  profit  .$6.93  per  steer.  In  the  case  of  the  oat  sheaf  group  the  values 
were  1  lb.  S  oz.  and  $G.10. 

Feeding-  tests,  A.  Mackay  (Canada  Erpt.  Farms  Rpts.  1906,  pp.  370-372, 
pi.  1). — In  a  test  undertaken  at  the  Indian  Head  experimental  farm  to  deter- 
mine the  effect  of  age  on  beef  production,  it  was  found  that  the  average  gain 
of  3  yearling  steers  in  16  weeks  was  150  lbs.  per  head  and  of  2  2-year-olds  245 
lbs.  per  head. 

In  a  comparison  made  with  5  2-year-olds  and  7  3-year-olds,  the  average  gain 
in  16  weeks  was  211  and  166  lbs.  per  head,  respectively.  Of  these  two  lots  the 
calculated  profit  was  $6.74  and  $4.67. 

Fattening  range  lambs,  B.  E.  Caemichael  {Ohio  Sta.  Bui.  187,  pp.  7-35, 
figs.  8). — Continuing  earlier  work  (E.  S.  R.,  18,  p.  974),  a  proprietary  stock 
feed  was  compared  with  linseed  meal  for  fattening  lambs,  as  were  medium  and 
heavy  rations  and  the  relative  gains  made  by  ewes  and  wether  lambs.  The 
question  of  the  manure  production  was  also  studied.  Four  lots,  each  containing 
44  lambs,  ewes  and  wethers  together,  were  used  and  all  were  fed  clover  hay  in 
addition  to  concentrated  feed.  The  grain  rations  fed  and  the  average  daily 
gain  per  lamb  in  the  16  weeks  of  the  test  were  corn  and  linseed  meal  5 : 1,  0.236 
lb. ;  corn  and  condimental  stock  feed,  0.234  lb. ;  heavy  corn  ration,  0.244  lb.,  and 
medium  corn  ration,  0.231  lb.  The  cost  of  feed  per  pound  of  gain  on  .the  4 
rations  was  7.07,  6.58,  6.12,  and  6.29  cts.  The  shrinkage  in  shipment  and  the 
percentage  dressed  weight  were  recorded  but  no  striking  differences  were  noted 
with  the  different  lots.  On  an  average  the  commercial  value  of  the  manure 
produced  ranged  from  $29.31  with  the  lot  fed  the  heavy  corn  ration  to  .$.34.81 
with  the  lot  fed  corn  and  linseed  meal.  The  fertilizer  value  of  the  manures 
was  determined. 

In  a  discussion  of  this  and  earlier  work  at  the  station,  the  author  concludes 
that  the  rations  were  not  markedly  different  as  regards  the  feed  required  per 
pound  of  gain  and  that  it  was  not  possible  on  the  basis  of  these  tests  to  deter- 
mine whether  the  stock  feed  was  either  beneficial  or  harmful  as  the  variations 
noted  with  the  ration  containing  it  were  not  marked. 

"The  results  of  one  experiment  [1906-7]  indicate  that  lambs  fed  upon  a 
heavy  grain  ration  will  i)roduce  gains  with  a  lower  consumption  of  feed  than 
will  lambs  fed  upon  a  moderate  grain  ration.  The  plan  of  the  test,  however, 
was  interfered  with  somewhat  and  further  work  is  needed  before  definite  con- 
clusions may  safely  be  drawn. 

••  Wethers  made  approximately  10  per  cent  greater  gains  in  live  weight  than 
did  ewes.  .  .  . 

"  Data  secured  show  that  manure  from  fattening  lambs  has  a  very  high 
fertilizing  value,  on  the  basis  of  its  nitrogen,  phosphoric  acid,  and  potash 
content. 

"  The  manure  from  the  lots  fed  cotton-seed  meal  or  linseed-oil  meal,  carried 
in  every  instance  more  nitrogen,  phosphoric  acid,  and  potash  than  did  that  from 
the  lots  fed  a  grain  ration  consisting  solely  of  corn.  In  both  experiments  the 
added  value  of  the  manure  was  more  than  offset  liy  the  increased  cost  of  the 
linseed-oil  meal  or  cotton-seed  meal.  The  increased  value  of  the  manure  pro- 
duced from  different  feeds  is  worthy  of  consideration,  since  market  conditions 
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might  vary  sufficiently  to  justify  the  feeding  of  linseed-oil  meal  or  of  cotton- 
seed meal  from  the  standpoint  of  manure  production  alone." 

Swine  feeding-,  J.  H.  Grisdale  ( Canada  Expt.  Farms  Rpts.  1906,  pp.  7S-S0 )  .— 
The  merits  of  feeding  a  meal  mixture  alone  and  supplemented  by  mangels, 
sugar  beets,  and  a  proprietary  feed  were  studied,  using  4  lots  of  4  pigs  each. 
The  meal  mixture  selected  was  made  up  of  barley,  oats,  shorts,  and  gluten 
f> :  2 :  5  :  2.  The  average  daily  gain  per  pig  in  the  85  days  covered  by  the  test  was 
0.5  lb.  on  meal  alone,  0.55  lb.  on  meal  and  mangels,  0.7  lb.  on  meal  and  sugar 
beets,  and  0.71  lb.  on  meal  and  the  proprietary  feed.  The  cost  of  a  pound  of 
gain  ranged  from  5.05  cts.  on  the  sugar  beet  ration  to  7.03  cts.  on  meal  alone. 

The  Danish  hog  industry,  A.  Fossum  (U.  8.  Dept.  Agr.,  Bur.  Anim.  Indus. 
Rpt.  1906,  pp.  223-246). — A  summary  and  discussion  of  the  Danish  hog  in- 
dustry with  special  reference  to  breeds,  breeding  societies,  methods  of  handling 
and  curing  bacons,  the  Danish  bacon  trade  with  England,  Danish  imports  and 
exports  of  bacon  and  hams,  and  related  questions. 

Horses,  ,J.  II.  Grisdale  (Canada  Expt.  Farms  Rpts.  1906,  pp.  J/S,  49,  pJs.  2).— 
In  a  discussion  of  the  amount  of  work  iierformed  by  the  farm  horses  and  its 
value,  the  daily  cost  of  feed  and  care  is  estimated  at  32.5  cts.  per  head. 

A  feeding  test  undertaken  to  determine  the  value  of  a  proprietary  stock 
food  for  draft  horses  is  briefly  reported.  Five  teams  wei*e  used,  one  horse  in 
each  team  being  fed  the  special  food  in  accordance  with  directions  in  addition 
to  the  standard  ration  of  14  lbs.  of  oats  and  bran  2.5 : 1.  "  First  there  was 
some  little  difficulty  in  gettting  the  horses  to  eat  up  clean  the  mixtui-e  of  oats, 
bran,  and  stock  food,  but  they  soon  learned  to  take  it  without  difficulty." 
These  horses  gained  12  lbs.  in  weight  in  42  days  as  compared  with  a  gain  of 
13  lbs.  by  5  animals  fed  the  grain  ration  without  the  special  feed.  "  It  would 
appear,  therefore,  that  so  far  as  gains  in  weight  are  concerned  that  the  stock 
food  was  of  no  value  whatever.  So  far  as  one  could  judge  of  condition  of  the 
horses  by  their  appearance  and  by  their  spirit  when  working  those  not  getting 
stock  food  were  in  no  way  behind  their  mates  which  were  receiving  stock 
food." 

Sugg-estions  for  horse  and  mule  raising  in  the  South,  ({.  M.  Rommel  (U.  S. 
Dept.  Agr.,  Bur.  Anim.  Indus.  Rpt.  1906,  pp.  241-261;  Cire.  124,  PP-  15).— As 
the  local  supply  of  horses  and  mules  is  inadequate,  the  author  believes  that  more 
of  these  animals  may  be  profitably  raised  in  the  southern  United  States.  He 
discusses  methods  of  breeding  and  management,  the  necessity  for  improvement 
in  native  stock,  selection  of  breeding  animals,  the  possibilities  of  southern 
mule  markets,  breeding  mules,  and  related  topics.  The  need  for  satisfactory 
and  adequate  feeding  is  emphasized. 

Farm  poultry,  W.  S.  Jacobs  (Arkansas  8ta.  Bui.  99,  pp.  149-173,  figs.  17). — 
Feeding,  care  and  management,  construction  of  poultry  houses,  incubators, 
poultry  diseases,  preserving  eggs,  and  similar  questions  are  discussed  with 
reference  to  local  conditions,  and  to  a  considerable  extent  on  the  basis  of 
experience  gained  at  the  station. 

In  a  comparison  of  the  egg  record  of  different  breeds  for  a  year,  it  was  found 
that  the  average  per  hen  for  Plymouth  Rocks  was  141.1,  for  Silver  Liiced 
Wyandottes  110.16,  for  Single  Comb  White  Leghorns  109.45,  and  for  Buff 
Orpingtons  108.12  eggs.  The  cost  per  dozen  eggs  ranged  from  6.51  cts.  with 
the  Leghorns  to  7.02  cts.  with  the  Plymouth  Rocks. 

Report  of  the  poultry  m.anager,  A.  G.  Gilbert  (Canada  Expt.  Farms  Rpts. 
1906.  pp.  257-272,  fig.  1). — The  present  condition  of  the  poultry  buildings, 
methods  of  feeding,  and  related  questions  are  spoken  of,  as  well  as  the  incubator 
tests  and  other  experimental  work  carried  on.     Some  data  are  also  given  regard- 
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iiig  the  poultry  stock  on  liaiid,  poultry  oxhihitod,  and  poultry  diseases.  Accord- 
ing to  the  author,  the  hopper  method  of  feeding  poultry  has  been  adojited  and 
reasous  for  and  against  this  practice  are  briefly  spoken  of. 

In  the  incubator  tests  eggs  from  unhealed  and  from  warmed  houses  were 
hatched  which  were  placed  in  the  incubators  in  March,  April,  and  May.  The 
largest  percentage  of  eggs  which  hatched  was  noted  with  the  incubators  filled 
in  May,  and  iu  general  the  eggs  from  unheated  houses  hatched  better  than  those 
from  warni(>d  houses.  According  to  the  author,  the  results  "go  to  emphasize 
the  advice  given  to  farmers  and  other  poultry  keepers,  in  this  and  preceding 
rei)orts,  not  to  select  eggs  for  hatching  by  incubator  or  hen  until  the  fowls  have 
had  opportunity,  iu  spring  time,  to  run  outside  and  recuperate  from  their  long 
term  of  winter  life  and  treatment." 

Data  are  recorded  regai-ding  the  method  followed  in  the  feeding  of  chickens 
and  the  dates  at  which  the  first  pullets  began  to  lay. 

Warm  v.  cold  houses  were  compared  in  work  undertaken  in  connection  with 
the  founding  of  hardy  and  prolific  egg-laying  strains  of  fowls.  In  a  warm 
house  the  average  egg  yield  per  year  of  12  Barred  Plymouth  Rocks  was  65.75 
eggs  per  hen,  and  of  a  similar  lot  in  an  unheated  house  70  eggs  per  hen.  In 
a  house  of  the  same  sort  with  a  cotton  front  scratching  shed,  the  average  egg 
production  of  13  White  Wyandotte  hens  was  74.5  eggs  per  hen,  of  9  Buff 
Orpington  pullets  in  a  warmed  house  58  eggs  per  hen,  and  of  12  White  Leghorn 
pullets  in  a  warmed  liouse  77.17  eggs  per  ben. 

As  regards  tlie  record  of  individuals  of  good  and  poor  strains  as  shown  by 
trap  nests,  5  White  Leghorn  pullets  of  good  strain  averaged  101.4  eggs  per  hen 
in  a  year  and  5  pullets  of  poor  strain  77.4  eggs  per  hen. 

The  poultry  industry  in  Oreg-on,  J.  Dryden  {Oregon  Htti.  Bui.  Dii.  pp.  '/O, 
figs.  23). — On  tlie  basis  of  observation  and  information  secured  by  inquiry,  the 
autlior  discusses  the  possibilities  of  poultry  raising  under  local  conditions. 
Though  poultry  raising  as  a  whole  has  some  considerable  importance  in  Oregon, 
lie  believes  that  no  branch  of  agriculture  has  been  so  generally  neglected  as 
this,  and  that  "  the  market  conditions  are  favorable  for  increased  production  of 
poultry  and  eggs  in  this  State.  In  few  sections  of  the  country  are  the  prices  of 
poultry  and  eggs  better  than  they  are  in  Oregon  and  on  the  Pacific  coast  gener- 
ally. At  the  present  time  (December)  fresh  i-anch  eggs  are  quoted  in  Portland 
at  40  cts.  per  dozen  wholesale,  while  consumers  are  paying  as  high  as  50  ets. 
At  such  a  price  a  dozen  eggs  will  about  pay  for  the  cost  of  food  consumed  by 
the  hen  in  a  year  when  kept  on  a  farm.  The  market  quotations  at  Seattle  on 
the  north  and  San  Francisco  on  the  south  are  higher  than  at  Portland,  and  these 
markets  would  take  care  of  any  possible  surplus  that  might  be  produced  in 
Oregon." 

Data  sununarized  regarding  the  range  in  price  of  ranch  eggs  in  Oregon  and 
the  ])ossil)iIities  of  markets  in  neighboring  States  are  discussed,  as  well  as  such 
general  questions  as  the  i)ossil)ilities  of  the  poultry  industry,  cost  of  labor, 
poultry  and  ni'xed  husbandry,  climate?  and  soils  in  relation  to  poultry  keeping, 
and  methods  of  housing. 

The  preservation  of  eggs,  F.  T.  Siiutt  {Canada  E.rpt.  Farms  Ritts.  I<i0(j, 
pp.  272,  273). — Continuing  earlier  work  (E.  S.  R.,  16,  p.  298)  on  the  relative 
value  of  limewater  and  water  glass  solution  for  preserving  eggs,  a  test  was 
made  in  whicli  fertilized  and  nonfertilized  eggs  preserved  with  these  solutions 
were  kept  in  stoppered  bottles  in  the  laboratory  for  i;>  months  where  the  tem- 
perature varied  from  60  to  80°  F.  and  averaged  about  68°  F. 

According  to  the  author,  decidedly  better  results  were  obtained  with  the  eggs 
preserved   in   limewater.     The  nonfertilized  eggs  were  somewhat  superior  as 
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regards  the  color  of  the  white  and  the  character  of  the  yolk,  bnt  all  the  eggs 
preserved  in  liiuewater  were  usable  for  cooking  purposes.  When  poached, 
the  nonfertilized  eggs  did  not  have  any  markedly  unpleasant  odor  or  taste. 

Little  difference  was  observed  between  the  fertilized  and  nonfertilized  eggs 
preserved  in  water  glass.  In  all  cases  the  white  was  distinctly  discolored,  be- 
ing pinkish  red  and  very  limpid,  while  the  yolks  were  thin,  discolored,  and 
broken  down.  The  author  states  that  possibly  50  to  70  per  cent  of  the  eggs 
examined  miglit  have  been  used  for  some  cooking  purposes,  while  30  per  cent 
of  them  were  thoroughly  bad  and  totally  unfit  for  human  food.  The  slightly 
alkaline  taste  and  odor  and  the  "  distinctly  disagreeable  appearance  of  even 
the  best  of  these  eggs  would  entirely  prevent  their  use  on  the  table. 

"  This  has  been,  of  course,  a  most  severe  test.  Thirteen  months  at  ordinary 
room  temperatures  constitute  conditions  not  frequently  required  to  be  met,  yet 
the  saturated  limewater  has  under  them  pi'oved  itself  a  very  satisfactory  pre- 
servative and  more  especially  so  when  the  eggs  are  nonfertilized." 

DAIRY  FARMING— DAIRYING— AGROTECHNY. 

Feeding'  experiments  with  milch  cows,  J.  Hansen  (Arb.  Dent.  Landw. 
GeselL,  1907.  \o.  ISJ/,  /j/>.  73). — The  first  part  of  this  publication  is  devoted  to 
an  account  of  three  series  of  experiments  carried  out  in  100.5-G  and  1906-7, 
with  .51  cows,  in  2  dairy  establishments,  to  obtain  information  regarding  the 
most  desirable  quantities  of  total  food  and  of  protein  for  milch  cows.  It  was 
found  that  for  a  satisfactory  milk  production  accompanied  by  a  gain  in  weight 
of  the  cows  a  total  ration  with  a  starch  value  of  14.4  lbs.  per  1,000  lbs.  live 
weight,  and  supplying  3.1  lbs.  of  total  protein,  or  2.5  lbs.  of  proteid,  was  neces- 
sary. This  might  perhaps  be  increased  to  3.5  lbs.  of  protein,  but  in  that  case 
increase  in  weight  of  the  cows  rather  than  in  milk  production  would  be  the  de- 
sired object. 

The  second  part  of  the  publication  reports  an  investigation  in  which  ensiled 
beet  leaves  and  tops,  dried  beet  leaves  and  tops,  and  dried  sliced  potatoes  were 
compared  as  food  for  milch  cows.  On  the  average  the  cows  produced  slightly 
less  milk  and  fat  on  the  dried  beet  fodder  than  on  the  ensiled  fodder,  but  the 
difference  was  equalized  by  the  more  favorable  influence  of  the  former  upon 
the  live  weight.  Dried  potatoes  had  a  very  favorable  effect  on  the  quantity 
of  milk,  but  the  pei-centage  of  fat  in  the  milk  was  smaller  than  with  the  beet 
fodder.  There  was,  however,  a  larger  increase  in  body  weight  on  the  dried 
potato  fodder. 

A  method  of  adjusting  crop  acreages  to  the  needs  of  a  herd,  W.  J.  Spill- 
man  (Proc.  .S'oc.  Prom.  Agr.  ScL,  28  (U)07),  pp.  139~l.'/3). — The  author  states 
that  a  single  fixed  rotation  seldom  produces  feed  in  needed  proportions.  "  On 
most  farms  the  size  of  the  herd  is  usually  less  than  it  might  be  if  each  of  the 
different  kinds  of  feeds  were  grown  in  approximately  the  proportions  needed." 
Using  as  factors  assumed  values  for  productive  capacity  of  cows,  maintenance 
and  productive  rations,  feeding  system,  and  yields  of  crops  fed,  the  author  has 
devised  a  method  for  computing  the  acreage  to  be  devoted  to  each  of  the  crops 
for  a  given  number  of  cows  with  the  necessary  complement  of  other  stock. 
The  application  of  the  method  is  described  in  detail. 

Dairy  cow  records,  J.  H.  Grisdale  {Canada  Expt.  Farms  Rpts.  1906,  pp. 
'i9-66). — Data  regarding  consumption  and  production  are  recorded  for  40  cows 
in  21  months.  The  returns  for  1  year,  not  including  labor,  ranged  from  a  profit 
of  $68.79  with  1  cow  to  a  loss  of  $16.08  with  another  cow. 

Brief  popular  statements  regarding  the  breeding  and  feeding  of  the  dairy 
calf  are   given,   and    feeding   experiments   with   various  concentrated    feeding 
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stufifs,  with  a  proprit'tary  stock  tooil.  and  willi  roots  r.  eiisilasjce  for  dairy  i-o\vs 
are  reported. 

A  simple  method  of  keeping-  creamery  records,  B.  I).  White  (U.  S.  Dept. 
Agr.,  Bur.  Aiiiin.  [iidiis.  ('ire.  IHi,  itp.  l.i). — Successful  nianageiuent  of  the 
creamery  business  dei)onds  very  largely  ui)on  satisfactory  records  of  trans- 
actions. Si)ecial  forms  and  record  books  are  reipusite,  but  no  special  system  is 
on  the  market  and  there  is  little  uniformity  in  the  method  of  keepins;  records  in 
creameries.  For  the  improvement  of  tliis  condition  the  present  circular  has 
been  issued,  illustrating  a  system  of  blanks  which  may  be  ustnl  as  models 
in  ruling  creamery  books.  Common  record  books  may  be  used  and  can  be  ruled 
by  hand  in  a  short  time.  The  suggested  forms  are  simple  and  readily  under- 
stood. 

Designs  for  dairy  building's,  E.  H.  Webster  {V.  S.  Dept.  Agr.,  Bur.  Anim. 
1  ml  U.S.  R/Jt.  J9IJG,  i>i).  ^ai-SOA,  figs.  32;  Circ.  JSl,  pp.  26,  figs.  J.^).— The  designs 
shown  in  this  article  "  represent  feasible  and  inexpensive  dairy  buildings 
planned  by  the  Dairy  Division  and  built  in  various  sections  of  the  country." 
They  '•  are  not  intended  to  represent  the  only  constructions  advisable  for  the 
puri>oses  indicated,  but  are  intended  to  be  suggestive  of  certain  principles  of 
construction  which  any  architect  or  builder  may  use  in  designing  a  barn  or 
other  dairy  building  for  a  special  location."  ^ 

First  lessons  in  dairying,  H.  E.  Van  Norman  (yeiP  York,  1908,  pp.  98,  pi.  1, 
figs.  .'/(i). —  In  this  book  the  writer  has  attemi)ted  to  meet  the  needs  of  the  farm 
butter  maker  and  handler  of  milk  for  the  factory  or  shipping  station.  He 
exiilaius  brietly  the  underlying  principles  of  dairying  for  the  student  beginner, 
inifamiliar  with  the  terms  and  laws  of  bacteriology  and  chemistry,  and  sug- 
gests practice  adapted  to  the  conditions  of  the  farm  as  distinct  from  those 
of  the  creamery  and  cheese  factory. 

Test  of  a  mechanical  cow  milker,  T.  I.  Mairs  (Pennsylvania  Sta.  Bui.  85, 
pp.  11,  figs.  .',). — Ten  cows  of  the  station  herd  were  divided  into  2  lots  nearly 
( (lual  as  regards  age,  stage  of  lactation,  and  productive  capacity  as  determined 
by  past  recoi'ds.  The  experiment  was  divided  into  4  periods  of  4  weeks  each. 
During  the  first  and  third  period  lot  1  was  milked  by  machine  and  lot  2  by 
hand,  and  during  the  second  and  fourth  periods  lot  2  was  milked  by  machine 
and  lot  1  by  hand.  From  the  results  of  the  tests,  which  are  given  for  the  vari- 
ous cows  in  detail,  the  following  conclusions  are  drawn : 

"  It  required  from  two  to  three  times  as  long  to  milk  a  cow  with  the  machine 
as  would  be  required  by  a  good  hand  milker,  but  one  operator  can  handle  two 
or  three  machines  so  he  could  milk  four  or  more  cows  with  the  machine  in 
less  time  than  he  could  milk  the  same  number  by  hand. 

"  In  general  cows  were  milked  cleaner  as  they  became  accustomed  to  the 
machine,  but  individuals  varied  widely  in  this  resj)ect.  Two  of  the  cows  tested 
could  never  be  milked  with  the  machine  without  leaving  one  or  more  pounds  of 
strippings,  while  the  others  were  often  milked  as  completely  as  would  be  done 
l)y  hand  under  ordinary  circumstances. 

"  No  difference  in  yield  of  milk  was  observed  that  could  be  attributed  to  the 
machine  milking,  but  there  was  usually  a  slight  drop  when  changing  from  one 
method  to  the  other,  always  in  changing  from  hand  to  machine  milking. 

"  No  injury  to  the  udder  took  place  that  could  with  certainty  be  attributed 
to  the  use  of  the  machine. 

"The  general  health  of  all  the  cows  remained  good  during  the  entire  experi- 
ment. 

"  Wide  variations  in  the  flavor  and  keeping  qualities  of  milk  were  observed 
from  different  cows,  but  the  quality  of  the  milk  from  each  cow  remained  prac- 
tically constant  whether  she  was  milked  by  hand  or  machine." 
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A  method  of  milk  production,  C.  E.  North  (Med.  Rec.  [N.  Y.],  73  (1908). 
No.  7,  pp.  263-2S(i). — The  author  found  from  experience,  which  he  describes, 
that  "  the  use  of  sterile  covered  pails  and  sterile  millv  cans  by  the  ordinary 
farmer  will  immensely  reduce  the  bacteria  in  his  milk,  even  though  no  other 
sanitary  precautions  are  taken."  He  suggests  that  since  the  farmer  has  not 
facilities  for  proper  sterilization  of  his  milk  utensils  it  is  desirable  to  "  increase 
the  functions  of  the  creamery,  so  that  it  becomes  a  washing  and  sterilizing 
plant  for  all  the  milking  pails  and  milk  cans  of  all  the  farmers  contributing 
milk  to  it."  The  creamery  should  require  its  patrons  to  use  only  those  utensils 
and  to  deliver 'the  milk  twice  a  day.  "The  dairy  house,  where  wa.shing  and 
sterilizing  of  utensils  and  cooling  and  bottling  of  milk  are  done,  may  be  at  a 
distance  of  several  miles  from  the  cow  stable  without  materially  increasing  the 
bacterial  count,  provided  the  milk  is  delivered  at  the  dairy  house  within  one 
hour  after  milking." 

The  hygienic  and  economical  production  of  milk  for  infants,  Pusch 
(Ztschi:  Infekfionskraiik.  k.  Hijg.  Haustiere,  3  (1908),  No.  5,  pp.  J,01-J,69,  figs. 
10). — This  is  to  a  large  extent  an  account  of  experience  at  the  veterinary  high 
school  in  Dresden.  The  health  of  cows,  their  care  and  feeding,  and  methods  of 
milking  and  handling  the  milk  are  discussed. 

Inspection  of  dairies,  C.  Harrington  {Ann.  Rpt.  Bd.  Health  Mass..  38 
(1906),  pp.  4/5-^27,  pis.  14). — Of  the  3,421  dairies  examined  by  the  veterinarian 
employed  by  the  board  for  this  purpose,  1,004,  or  31  per  cent,  were  found  to  be 
without  objectionable  feature.  The  attention  of  the  proprietors  of  the  remain- 
ing 69  per  cent  of  the  dairies  was  called  to  the  objectionable  conditions,  the 
great  majority  of  which  were  stated  to  be  susceptible  to  correction  at  little  or  no 
expense.  The  report  states  that  the  results,  while  not  all  that  could  be  wished, 
have  been  very  encouraging  for  hopes  of  success  in  the  efforts  to  improve  the 
condition  of  the  milk  supply.  The  nature  of  the  defects  to  which  attention  was 
called  is  explained  and  illustrated. 

Milk  supply  of  Chicago  and  twenty-six  other  cities,  J.  M.  Trueman  (Il- 
linois Sta.  Bui.  120,  pp.  Jfl-70). — The  principal  feature  of  this  bulletin  is  the 
report  of  results  of  a  7  months'  study  of  the  conditions  under  which  milk  is  sold 
in  Chicago,  in  which  about  1,100  samples  were  collected  and  analyzed  by  the 
author.  In  addition  to  that,  the  conditions  in  26  other  cities  of  10,000  or  more 
population  are  discussed. 

The  data  reported  show  chiefly  the  percentage  of  fat  and  the  amount  of  sedi- 
ment in  the  milk,  and  the  results  of  examination  by  the  Wisconsin  curd  test. 
Considerable  difference  was  found  in  the  quality  of  the  milk  bought  in  differ- 
ent sections  of  Chicago.  In  the  better  portions  of  the  city  the  milk  was  uni- 
formly up  to  grade  in  butter  fat,  the  data  reported  showing  that  of  95  samples 
from  one  such  district  only  9  per  cent  were  below  standard  grade  in  this  respect. 
On  the  other  hand,  in  poorer  sections  of  the  city  the  quality  of  the  milk  was  not 
so  good.  In  one  section,  of  413  samples  tested  32  per  cent  were  below  the  legal 
standard  of  butter  fat,  and  in  another  section,  of  150  samples  collected  50  per 
cent  were  below  the  standard.  The  larger  portion  of  the  milk  throughout  the 
city  also  contained  considerable  quantities  of  sediment. 

Of  the  milk  collected  in  the  smaller  cities  over  19  per  cent  of  the  samples 
were  found  to  be  below  the  legal  standard  of  butter  fat,  and  63  per  cent  were 
below  the  legal  standard  for  total  solids. 

Market  milk,  bacteriological  data,  F.  L.  Stevens  (CentU.  Bakt.  [etc.],  2. 
Abt.,  20  (1907),  No.  Jf-5,  pp.  lL'f-121). — The  data  reported  were  accumulated 
during  a  routine  examination  of  235  samples  of  the  milk  of  Raleigh,  in  continu- 
ation of  work  previously  reported  (E.  S.  R.,  17,  p.  1006). 
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The  niaxiiinnn  number  of  bacteria  per  eiil)ie  oenliineter  recorded  for  any 
sample  was  54,000,000,  and  the  minimum  1,200.  As  a  rule  the  larger  dairies 
produced  milk  more  contaminated  with  bacteria  than  the  small  producers,  al- 
though there  were  exceptions  in  both  cases.  The  author  contends  that  "  within 
reasonable  limits  the  kind  of  dairy  which  produces  milk  is  of  greater  influence 
upon  the  bacterial  content  of  the  milk  than  ts  the  age  of  the  samples  or  the 
temperature,  and  conversely  that  bacterial  analysis  will  reveal  the  character 
of  the  dairy  producing  the  milk  in  sjtite  of  reasonable  variation  in  the  age  of 
the  saniiile  or  tb(>  tenipei-ature  of  the  air  and  milk." 

The  influence  of  tuberculination  on  the  secretion  of  milk,  C.  Tiraboschi 
{Hyg.  Ykinde  et  Lait,  2  {1908),  No.  i,  pp.  Jf9-57). — Treating  the  cows  with 
tuberculin  caused  an  average  diminution  in  the  milk  production  of  about  15 
per  cent,  but  the  loss  was  nearly  twice  as  large  for  the  cows  that  reacted  as 
for  those  that  did  not.  This  effect  continued  for  only  the  first  2  days  after 
injection  of  the  tuberculin.  During  the  first  24  hours  after  treatment  the  pro- 
portion of  some  of  the  milk  constituents  was  apparently  increased,  though  this 
may  have  been  due  to  a  concentration  by  diminution  in  the  quantity  of  water 
in  the  milk. 

The  monoamino  acids  of  albumin  from  cow's  milk,  E.  Abderhalden  and  H. 
Pribram  (Ztschi:  Physiol.  Chem.,  51  (1907),  No.  /,-,5,  pp.  Jf09-Jtl4) .—Vure 
albumin  of  cow's  milk  yielded  alanin,  valin,  leucin,  prolin,  aspartic  acid,  glu- 
taminic  acid,  phenylalanin,  and  tyrosin.     The  results  are  given  quantitatively. 

The  enzyms  of  cow's  milk,  A.  J.  J.  Vandevelde  (Rev.  Gen.  Lait,  6  (1907), 
Nos.  16.  pp.  3G1-S70;  17.  pp.  385-397;  18,  jrp.  .'/ /^-//22 ) .— This  article  consists  of 
the  discussion  of  studies  of  proteolytic  enzym  or  lactoproteolase,  lipolytic  enzym 
or  lipase  (steapsine),  and  salol  enzym,  reported  in  a  publication  previously 
noted   (E.  S.  R.,  19.  p.  777). 

Investigations  on  the  proteolysis  of  cow's  milk,  A.  J.  J.  Vandevelde  (Bui. 
Soe.  Chim.  Belg.,  21  (1907),  No.  12,  pp.  43^-458).— This  article  comprises  the 
principal  portion  of  the  discussion  of  experiments  on  lactoproteolase  in  a  publi- 
cation previously  noted  (E.  S.  R.,  10,  p.  777). 

The  refraction  of  butter  fats  and  their  nonvolatile  fatty  acids,  A.  G.  Breen 
(Zlscin:  Uiitersueli.  Nahr.  lu  Genussmtl,  15  (1908),  No.  2,  pp.  79,  80).— Data 
obtained  in  the  examination  of  48  samples  of  butter  are  reported. 

Condensed  milk,  A.  McGill  (Lah.  Inland  Rev.  Dept.  [Canada]  Bui.  1  't-'i.  pp. 
25). — ^A  report  of  the  data  obtained  in  the  examination  of  47  samples  of  un- 
sweetened and  95  samples  of  sweetened  condensed  milk. 

Spread  of  tuberculosis  through  factory  skim  milk,  H.  L.  Russell  (Papers 
and  Rpis.  Amer.  Pub.  Health  Assoc.,  32  (1906),  pt.  1,  pp.  139-152).— Thi^  article 
has  been  abstracted  from  another  source  (B.  S.  R.,  19,  p.  79). 

[Test  of  a  new  form  of  butter  separator],  F.  T.  Shutt  (Canada  Erpt. 
Farms  Rpts.  1906.  pp.  176-180). — Tests  of  an  apparatus,  which  is  claimed  to  be 
'•  a  new  invention  which  will  produce  a  maximum  quantity  of  pure  butter  from 
sweet  or  sour  milk  and  cream  in  five  to  ten  minutes,"  are  reported.  The  results 
obtained  are  very  unfavorable  to  the  device  as  a  substitute  for  the  ordinary 
churn. 

Goat's  milk  and  butter,  K.  Fischer  (Ztschr.  Untersurh.  Xahr.  u.  (I(in('<siii(l.. 
15  (1908),  No.  1,  pp.  1-13). — In  these  investigations  01  goats  of  different  ages 
were  used,  and  in  most  cases  3  samples  of  milk  from  each  goat,  obtained  at 
intervals  of  3  to  4  weeks,  were  analyzetl.  The  data  of  the  individual  tests  are 
reportetl. 

In  the  average  of  all  the  tests  the  sjjocific  gravit.v  was  1.029S.  the  fat  content 
3.47  per  cent,  and  the  dry  matter  11.88  per  cent  as  computed  by  Fleischmauu's 
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forniula,  and  ll.fi9  per  cent  as  determined.  In  several  samples  the  proportions 
of  protein,  fat,  sugar,  and  ash  were  determined.  Subsequent  tests  of  14  goats 
in  winter  with  dry  feeding  and  advance  of  lactation  period  showed  a  notable  in- 
crease in  dry  substance,  and  especially  fat,  the  average  being  specific  gravity 
1.0321,  fat  4.27  per  cent,  dry  matter  13.42  per  cent.  The  butter  made  from  the 
milk  of  these  goats  had  no  disagreeable  odor  or  taste.  In  the  average  of  15 
tests  the  refractive  index  at  40°  was  40.00.  the  Reichert-Meissl  number  22.66, 
the  Polenske  numl)er  7.95,  the  saponification  ntmiber  2.37.19,  and  the  iodin  num- 
ber 25.15. 

Regarding  sheep's  butter  and  g-oat's  butter,  R.  K.  Dons  {Ztschr.  Untersuch. 
XaJir.  M.  Grniis.siiitl.,  15  {1908).  Xo.  2.  pp.  l.i-l.'t). — A  study  of  analytical  con- 
stants is  reported. 

Cheese  made  from  sheep's  milk,  O.  Laxa  {Rcr.  Gen.  Lait,  6  (1907),  AV>.v. 
19.  pp.  1,33-4^1,;  20,  pp.  457-^64;  21,  pp.  481-489;  22,  pp.  505-511.  pis.  .'/).— 
Cheese  made  from  sheep's  milk  is  a  dietary  article  of  considerable  importance 
among  the  Slavs.  This  article  describes  the  methods  of  preparation  of  three 
sorts  of  such  cheese,  Brynza,  Ostiepek,  and  Parenica,  together  with  chemical 
and  bacteriological  studies  of  these  products.  An  interesting  detail  is  the  use 
of  nettles  in  the  preparation  of  the  milk  for  cheese  making,  resulting,  accord- 
ing to  the  studies  of  the  author,  in  the  transformation  of  the  casein  into  soluble 
albuminoids  under  the  action  of  a  i)roteolytic  diastase  in  the  nettles. 

Chemical  study  of  the  ripening  of  soft  cheese,  R.  Sanfelici  {Staz.  l^ipcr. 
Af/i:  ItoL,  41  {1908),  No.  1,  pp.  .j-.l'i). — The  theories  of  different  investigators 
regarding  the  ripening  of  cheese  are  reviewed  and  an  analytical  study  of  (}uarti- 
rolo  and  Crescenza  cheese  is  reported. 

The  results  of  the  experiments  show  that  "  in  Crescenza  cheese  ripened  at  low 
temperature  (5  to  10°  C.)  the  solubility  of  the  casein  is  greater  than  in  Quarti- 
rolo  cheese  ri|iened  at  higher  temperature  (15  to  20°  C).  In  these  two  types  of 
soft  cheese  the  solubility  of  the  casein  and  therefore  the  ripening  depends  upon 
unorganized  ferments  or  enzyms,  and  very  probably  on  galactase  of  milk  and 
pepsin  or  rennet.  In  the  Crescenza  cheese  the  production  of  peptones  is  more 
extensive  than  in  Quartirolo  clieese.  In  either  type  of  soft  cheese  the  fat  was 
not  api»reciably  altered  and  therefore  did  not  participate  in  the  ripening. 

The  micro-organisms  of  kefir,  E.  I.  Nikolaiewa  {Izv.  Imp.  St.  Petcrb.  Bot. 
Sada  [Bui.  Jurdin  Imp.  Bot.  ^7.  Bctcrxb.].  7  (1907).  Xo.  ',.  pp.  14I.  I'i2).— In 
kefir  and  kefir  gi-ains  the  investigator  regularly  found  three  forms  of  micro- 
organisms, and  occasionally  several  other  forms,  all  of  which  are  described. 
The  organisms  Bacterium  caucasicum  and  Toniln  kefir  are  stated  to  be  es- 
pecially necessary  for  the  production  of  kefir. 

Conditions  governing  yield  in  "  quick-process  "  vinegar  production,  W. 
Hoffmann  (Pure  I'roduets.  4  {1908),  Xo.  2,  pp.  7'/-77). — "To  reduce  losses  as 
mucli  as  possible,  the  generators  should  be  made  with  perforated  liottonis,  for 
by  means  of  these  perforated  bottoms,  evaporation  is  counteracted  through  the 
condensation  of  the  alcohol  and  of  the  vinegar  vapor.  Moreover,  in  the  opera- 
tion, ...  it  is  above  all  necessary  to  see  that  periodical  infusions  of  mash  iind 
return-vinegar  are  employed.  Further,  the  automatic  return  pumping  ap- 
paratus must  be  so  manipulated  that  the  vinegar  wliich  has  been  run  off  only 
a  short  time  before,  is  returned  to  the  apparatus  while  still  warm  from  the 
generator.  .  .  .  The  automatic  discharging  apparatus  for  the  vinegar  returns 
must  always  be  so  operated  that  the  vinegar  is  still  warm  and  consequently 
rich  in  enzymatic  activity,  and,  in  large  quantities,  as  in  the  hand  process,  viz., 
of  about  10  liters  for  each  sparging  over." 

Sulphurous  acid  in  wine  making,  E.  Dupont  and  J.  Ventre  (Ann.  Ecole 
Nat.  Agr,  MontpclUer,  n,  ser„  7  (10U7),  No.  2,  pp.  136-160;  7  (1908),  No.  3,  pp. 
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161-229). — In  this  artic'le  the  author  reviews  the  i)reseiit  status  of  the  use  of 
sulphurous  acid  in  wine  making,  particularly  in  the  manufacture  of  red  wine, 
introducing  into  his  discussion  facts  obtained  in  laboratory  investigations  and  in 
commercial  experience.  The  first  part  of  the  discussion  is  devoted  to  a  <oii- 
sideration  of  the  antiseptic  action  of  sulphurous  acid  on  the  vitality  of  the 
yeast,  and  the  second  part  to  its  action  upon  the  alcoholic  fermentation  and  the 
(piality  of  the  wine.  Attention  is  also  given  to  forms  in  which  the  acid  may  be 
useii,  the  economy  of  the  process  of  sulphiting,  and  some  of  the  causes  of  fail- 
ure. An  api)endix  reports  results  of  experiments  relative  to  the  action  of  sul- 
phurous acid  on  the  color  of  wine. 

Handbook  of  potato  drying,  E.  Pabow  (HandbKch  der  KartoffeltrockncrcL 
Berlin,  nm,  pp.  VIII +210,  />/.s\  9,  flun.  .')).— 'Phe  iwtato  harvest  in  Germany  for 
years  has  been  increasing  more  rapidly  than  the  consumption  in  usual  ways 
as  food,  for  production  of  starch,  brandy,  etc.  A  considerable  portion  of  the 
excess  yield  is  now  dried,  the  dried  product  being  used  as  a  feeding  stuff  and 
in  various  technical  industries. 

This  volume  presents  and  discusses  a  large  amount  of  information  on  the 
industry  of  potato  drying.  A  large  section  is  devoted  to  descriptions  of  pro- 
cesses and  apparatus  employed,  and  another  to  consideration  of  the  results 
of  investigations  by  numerous  authors  on  the  value  of  the  dried  potatoes  for 
food,  feeding  stuff,  raw  material  in  technical  industries,  etc. 

The  manufacture  of  sugar  from  sugar  cane  in  Java,  H.  C.  P.  Geerligs 
{Handbmik  ten  dienste  van  de  i:iuikerriet-Ciiltuur  en  de  RietHuiker-Fabrirdj/c 
op  Java,  Amsterduni,  1901,  pt.  3,  pp.  XXIV-\-Ji.'i9+XX). — This  volume  coni- 
1  irises  part  3  of  a  handbook  for  use  in  the  culture  of  sugar  cane  and  the 
manufacture  of  cane  sugar.  Part  1  includes  chemical  methods  of  investigation 
of  the  Java  cane  sugar  industry,  and  part  2  a  discussion  of  the  enemies  of 
sugar  cane  (E.  S.  R.,  19,  p.  552).  In  the  present  publication  the  author  pre- 
sents a  summary  and  discussion  of  chemical  knowledge  regarding  sugar,  its 
raw  material,  and  its  manufacture. 

Evaporator  scale,  S.  S.  Peck  (Hatcaiian  t<ugar  Planters'  Sta.,  Div.  Agr.  and 
Cliem.  But.  21,  pp.  31). — An  attempt  has  been  made  to  ascertain  whether  data 
obtained  in  research  by  various  investigators  on  the  solubility  of  phosphates  of 
lime,  alumina,  and  iron,  and  of  sulphate  of  calcium,  in  water  and  salt  solutions 
under  various  conditions  could  be  put  to  practical  application  in  lessening  the 
amount  of  scale  formed  in  or  on  the  tubes  of  the  effects  in  the  mills  of  Hawaii. 
The  results  obtained,  as  reported  in  this  bulletin,  offer  no  precise  solution  to 
the  problem,  but  they  explain  some  of  the  phenomena  of  scale  formation. 

Chinese  albumin  manufacture,  W.  Martin  {Daily  Consular  and  Trade 
Rpts.  [U.  ii.].  1901,  Xo.  2960.  pp.  11,  12).— The  manufacture  of  evaporated  egg 
white  and  yolk  in  China  is  described. 

The  utilization  of  wood  waste  by  distillation,  W.  B.  Harper  (St.  Louis, 
1901,  pp.  I')6,  figs.  I'l). — -A  general  consideration  of  the  industry  of  wood  distill- 
ing, including  a  description  of  the  apparatus  used  and  the  principles  involved, 
as  well  as  the  methods  of  chemical  control  and  disposal  of  the  products.  The 
subject  is  treated  iu  a  popular  manner  and  from  a  commercial  point  of  view. 
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Manual  of  pathological  histology,  V.  Cornil  and  L.  Ranvier  {Manuel 
d'Histologie  I'afhologic/ue.  Paris,  3.  cd.,  vols.  1,  1901,  pp.  IV+999.  figs.  369; 
2,  1902,  pp.  '86 'i,  figs.  202;  3,  1901,  pp.  1111,  figs.  J88).— This  comprehensive 
manual  of  pathological  histology  is  written  from  the  standiK)int  of  human  medi- 
cine but  naturally  deals  with  many  general  conditions  which  are  common  to 
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man  and  animals  and  with  diseases  wliieli  are  liliewise  intertransmissible  be- 
tween man  and  animals. 

Yolnme  1  deals  witb  general  pathological  anatomy,  alteration  of  cells,  in- 
flammations, tumors,  pathogenic  bacteria,  and  diseases  of  bones.  The  subject 
matter  of  volume  2  includes  the  pathological  anatomy  of  mnscles,  blood,  bone 
marrow,  and  general  neurology.  Volume  3  treats  of  the  pathological  histology 
of  various  parts  of  the  nervous  system  and  the  vascular,  lymphatic,  and  respira- 
tory systems. 

A  practicum  of  bacteriolog'y  and  protozoolog'y,  K.  Kiskalt  and  M.  Hart- 
MANN  (Pniktikum  dcr  Bakteriologie  und  Prolozoologie.  Jena,  1907,  pp.  T'/+ 
nJi,  flgs.  89). — An  attempt  is  made  in  the  present  volume  to  give  briefly  such 
details  of  technique  as  are  necessary  in  the  study  and  identification  of  the  most 
important  pathogenic  bacteria  and  protozoa.  In  preparing  this  material  the 
author  had  in  mind  the  needs  of  the  practicing  physician  and  veterinarian. 

Instructions  for  preparing  and  shipping  pathological  specimens  for  diag- 
nosis, G.  H.  Hart  (V.  K.  Dept.  Agr.,  Bur.  Anini.  Indus.  Rpt.  1906.  pp.  197-206; 
Circ.  123,  pp.  10). — The  modern  improvement  of  technique  in  the  study  of  the 
tissues  and  micro-organisms  in  diagnosing  disease  renders  it  desirable  that 
more  care  should  be  exercised  in  obtaining  and  shipping  samples  from  the  field 
to  lalioratories  where  they  may  be  studied.  Detailed  directions  are  given  re- 
garding the  points  to  be  considered  in  this  work. 

In  general,  the  spleen  and  heart  should  be  forwarded  to  the  laboratory  for 
bacteriological  examination.  These  and  other  organs  should  be  removed  as 
soon  as  possible  after  death,  washed  in  a  solution  of  bichlorid  of  mercury  or 
some  other  antiseptic,  wrapped  in  antiseptic  gauze  and  paraffin  paper  and  care- 
fully boxed  before  shipment.  If  preferred,  the  organs  may  be  sprinkled  with 
powdered  boric  acid  and  wrapped  in  dry  gauze.  In  hot  weather  or  where  it  is 
desirable  to  send  only  a  small  portion  of  an  organ,  some  killing  fluid  should  be 
used  for  preserving  it  before  post-mortem  changes  take  place.  For  this  purpose 
Orth's  fluid  is  reconunended.  Special  directions  are  given  for  shii)ping  material 
in  cases  of  rabies,  anthrax,  tuberculosis,  and  glanders,  and  in  shipping  samples 
of  milk,  affected  parts  of  skin,  and  material  for  museum  specimens. 

Some  of  the  unsolved  problems  of  imm^unity,  A.  G.  Nicholls  {Proc.  and 
Trans,  h'oii.  Soc.  Canada,  2.  ser.,  12  {1906),  Sec.  IV,  pp.  257-266).— The  exact 
basis  of  natural  inununity  of  individuals  and  races  is  not  well  understood.  It 
is  possible  that  with  a  fairly  complete  explanation  of  its  occurrence  a  better 
basis  may  be  given  for  future  work  in  the  production  of  artificial  immunity 
by  different  methods. 

Animal  breeding  and  disease,  A.  D.  Melvin  and  E.  C.  Schroeder  {U.  S. 
Dept.  Agr.,  Bur.  Anini.  Indus.  Rpt.  1906,  pp.  213-222) .—This  article  has  already 
been  noted  from  another  source  (E,  S.  R.,  18,  p.  696). 

Contagious  diseases  of  animals  in  foreign  countries  (U.  S.  Dept.  Agr.,  Bur. 
Anim.  Indus.  Rpt.  1906,  pp.  ,927-35.'/ ) .—Brief  statistics  are  given  on  the  occur- 
rence of  the  more  important  contagious  diseases  in  Austria,  Belgium,  Cape 
Colony,  Denmark,  France.  Germany,  Great  Britain,  and  other  European 
countries. 

Report  civil  veterinary  department,  eastern  Bengal  and  Assam,  W. 
Harris  {Rpt.  Civ.  Vet.  Dept.,  East.  Bengal  and  Assam,  1907,  pp.  11).— The  civil 
veterinary  department  of  eastern  Bengal  and  Assam  has  been  in  existence  for 
only  1  year.  Considerable  attention  has  been  given  to  veterinary  instruction 
and  to  practical  work  in  the  control  of  glanders,  surra,  rinderpest,  anthrax, 
hemorrhagic  septicemia,  foot-and-mouth  disease,  and  blackleg.  During  the 
year  under  report  more  than  18,000  animals  were  inoculated  for  the  prevention 
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of  rinderpest  ;in<l  (if  this  ihuhIkm-  only  KJ!)  died.  Souic  attention  is  also  heinj; 
given  to  the  iniprovenient  of  native  cattle. 

Report  of  the  Department  committee  on  the  Federal  meat-inspection  serv- 
ice at  Chicago,  J.  11.  Moiilkk.  II.  P.  Steddom,  and  G.  V.  McCabe  (U.  S.  Dcpt. 
Agr.,  Bid:  Aiiini.  Iiidtis.  Rpt.  1906,  pp.  //06-//56). — A  detailed  description  is  given 
of  the  Federal  ante-mortem  meat-inspection  service,  post-mortem  inspection  of 
meat,  State  and  municipal  inspection  of  meat  in  Chicago,  Government  super- 
visit>n  of  canned  products,  the  sanitary  condition  of  various  abattoirs  and  pack- 
ing houses,  and  the  legal  phases  of  the  question,  including  the  scope  of  authority 
now  possessed  by  the  Federal,  State,  and  municipal  authorities. 

The  cure  of  experimental  nagana,  F.  Loeffi.ek  and  K.  Runs  (Dcut.  Med. 
Wclnischr.,  3.J  (I'lOl),  .Yo.  J.},  pp.  1361-1366). — Several  experiments  have  shown 
the  value  of  atoxyl,  trypanrot,  and  other  substances  in  the  control  of  try- 
panosomiases. In  experiments  with  guinea  pigs,  rats,  and  rabbits  it  was  found 
possible  to  protect  these  animals  against  repeated  infection  and  to  cure  serious 
cases  of  the  disease  by  the  use  of  atoxyl.  In  the  authors'  experiments,  arseni- 
ous  acid  is  used  and  this  substance  is  considered  a  specific  against  try- 
panosomes.  Its  curative  effect  is  manifested  promptly  whether  it  is  admin- 
istered by  way  of  the  mouth,  in  the  blood  circulation,  or  in  the  peritoneal 
cavity.  Beneficial  results,  however,  are  obtained  only  when  the  drug  is  given 
in  a  systematic  manner,  in  the  proper  doses,  and  at  the  proper  intervals. 

According  to  the  authors,  it  appears  that  the  fatal  dose  is  about  one-third 
larger  than  the  curative  dose.  It  is  recommended  that  the  remedy  be  admin- 
istered at  5-day  intervals. 

Anthrax  in  Arkansas,  R.  R.  Dinwiddie  (Arkansas  Sia.  Bill.  96,  pp.  91- 
112). — A  general  account  of  the  nature  of  anthrax  is  given  by  the  author. 
During  1905-6  a  serious  outbreak  of  this  disease  occurred  in  certain  parts  of 
Arkansas.  Horses  and  mules  were  more  frequently  attacked  than  other  animals. 
The  disease  appeared  to  depend  for  its  distribution  upon  swampy,  overflowed 
lands  and  the  agency  of  insects  and  infected  fodder.  Anthrax  may  be  con- 
trolled by  the  destruction  and  cremation  of  affected  animals,  bui-niug  of  infected 
pastures,  and  plowing  and  cultivating  infected  fields.  Vaccination  is  recom- 
mended as  being  of  some  value,  although  it  is  contended  that  much  of  the 
commercial  vaccine  available  for  use  against  anthrax  is  too  weak  or  at  least 
ineffective. 

Anthrax  and  anthrax  vaccines,  R.  R.  Dinwiddie  (Arkansas  Sta.  Bill.  97, 
}tp.  tl3~13.i). — The  conuuercial  vaccines  available  in  this  country  were  tested 
by  the  author  for  the  purpose  of  determining  their  effectiveness  or  the  causes 
of  failure  in  using  them.  It  was  found  that  anthrax  blood  becomes  sterile  if 
dried  on  paper  for  4  or  5  days.  Anthrax  bacilli  in  horseflies  and  cattle  ticks 
do  not  form  spores,  but  soon  lose  their  vitality.  According  to  tests  made  on 
laboratory  animals  anthrax  blood  sterilized  by  desiccation  has  no  protective 
value  as  a  vaccine  and  in  general  no  immunity  appears  to  be  conferred  by  vacci- 
nation with  sterilized  cultures.  It  was  found  that  the  commercial  anthrax 
vaccines  obtainable  in  this  country  contain  attenuated  anthrax  bacilli,  but 
that  they  are  inefficient  either  on  account  of  age  or  of  overatteuuation. 

Some  observations  on  rabies,  E.  C.  Schroeder  (TJ.  8.  Dept.  Agr.,  Bur.  Anim. 
Indus.  Rpt.  191)6,  pp.  lHl-196;  Circ.  IZO,  pp.  16).— The  discussion  of  the  sub- 
ject of  rabies  provokes  considerable  antagonism  from  certain  dog  fanciers 
who  are  disposed  to  doubt  the  existence  of  the  disease,  but,  according  to  the 
author,  the  evidence  proving  the  distinct  and  specific  nature  of  rabies  and  the 
high  mortality  which  it  causes  is  sufficient  to  convince  the  unprejudiced  ob- 
server, and  there  appears  to  be  no  fouudatiou  for  the  somewhat  prevalent 
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idea  that  rabies  may  be  a  disease  of  the  imagination.  Statistics  are  pre- 
sented regarding  the  frequency  of  the  occurrence  of  rabies,  and  detailed  clin- 
ical notes  are  given  on  two  cases  of  the  disease  which  occurred  in  horses  at 
the  experiment  station  of  the  Bureau  of  Animal  Industry. 

The  chief  reason  why  dogs  are  most  often  concerned  in  the  transmission  of 
rabies  is  that  these  animals  are  of  a  social  nature  and  frequently  get  into 
fights  in  which  a  rabid  dog  has  opportunity  for  transmitting  rabies  to  other 
dogs. 

It  is  impossible  to  control  rabies  by  Federal  legislation,  but  this  matter 
should  receive  moi-e  earnest  attention  from  State  legislatures  and  mimici- 
palities.  Laws  for  the  control  of  rabies  should  require  licensing  of  dogs  and 
muzzling  of  dogs  on  public  highways  and  should  hold  dog  owners  responsible 
for  all  damage  caused  by  their  dogs. 

Rabies  and  its  increasing'  prevalence,  G.  H.  Hart  {U.  S.  Dept.  Agr.,  Bur. 
Ani)it.  Indus.  (J ire.  120,  pp.  26.  fig.  1). — An  account  is  given  of  the  history  and 
prevalence  of  rabies  in  the  District  of  Columbia  and  in  various  States  through- 
out the  country.  Attention  is  called  to  the  importance  of  the  disease  and  to 
a  number  of  popular  fallacies  concerning  it.  The  author  describes  the  symp- 
toms of  rabies  and  gives  notes  on  the  period  of  incubation,  the  disposal  of 
rabid  dogs,  post-mortem  examination  of  rabid  dogs,  methods  of  preparing  the 
tissues  to  be  forwarded  to  the  laboratory,  diagnosis  of  rabies  by  laboratory 
methods,  the  Pasteur  and  Hogyes  methods  of  preventing  the  disease,  and 
general  recommendations  for  the  eradication  of  rabies  in  the  United  States. 
It  is  urged  that  rabies  could  be  entirely  eradicated  if  all  dogs  were  muzzled 
for  a  few  years. 

Normal  brain  substance  and  rabies  vaccine,  C.  P'eemi  {Centhl.  Balct.  [e<c.], 
1.  AM.  Orig.,  JfJ/  {1901),  No.  5,  pp.  //75-.'/7'S). — When  used  in  a  fresh  condition 
normal  nerve  substance  exercised  as  great  an  immunizing  power  against  rabies 
as  did  rabies  virus  obtained  from  the  brain  substance  of  diseased  animals. 
During  desiccation,  however,  the  normal  nerve  substance  became  attenuated 
more  rapidly  than  did  rabies  virus. 

Comparative  histolog'ical  and  bacteriological  investigations  on  the  rela- 
tionship of  human  and  bovine  tuberculosis,  A.  Eastwood  {Rog.  Com.  Tiihcr- 
cuIo.'<is.  Hecond  Intcriin  Rpt.,  .',  (1901),  pi.  2,  App.,  pp.  XXXII+292,  charts  8). — 
A  detailed  report  is  given  on  the  histological  and  bacteriological  results  obtained 
in  a  comparison  of  the  virulence  and  pathology  of  human  and  bovine  tubercle 
bacilli  in  cattle,  rabbits,  anthropoid  apes,  monkeys,  goats,  swine,  dogs,  cats, 
and  rats. 

In  all  of  these  animals  the  pathological  processes  produced  experimentally 
by  inoculation  with  bovine  and  human  tubercle  bacilli  are  essentially  alike. 
Bovine  tubercle  bacilli  in  adequate  doses  produce  an  acute  type  of  tuberculosis 
in  cattle.  Human  tubercle  bacilli  tested  under  similar  conditions  produce 
lesions  identical  with  those  of  bovine  tubercle  bacilli  in  some  cases,  while  other 
cultui-es  of  human  bacilli  produce  only  a  mild  type  of  the  disease.  It  appears, 
therefore,  that  some  viruses  of  human  origin  are  relatively  innocuous  to  cattle. 

Bovine  tubercle  bacilli  even  in  small  doses  produce  a  typical  pathology  of  tuber- 
culosis in  anthropoid  apes  and  man.  Human  bacilli  of  low  Airuleuce  for  cattle 
produce  typical  lesions  in  anthropoid  apes,  but  the  form  of  the  disease  is  not 
more  severe  than  from  similar  infection  with  bovine  tubercle  bacilli.  In  fact 
human  tubercle  bacilli  produce  no  pathological  processes  which  are  more  severe 
or  in  any  way  essentially  different  from  those  caused  by  bovine  bacilli. 

The  author  states  that  in  his  investigations  not  the  slightest  indication  has 
been  obtained  of  any  peculiarity  of  bovine  virus  which  might  suggest  its  being 
relatively  innocuous  to  the  human  body,    With  regard  to  the  cultures  of  bacilli 
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obtained  from  a  great  variety  of  soiuvos,  tlie  boviiio  and  Imman  tubercle  bacilli 
on  artificial  nutiieut  media  possess  in  common  the  characteristics  of  mammalian 
tubercle  bacilli.  Slisjbt  differences  which  sometimes  appear  are  not  constant  or 
stable.  The  cultures  of  bovine  and  human  tubercle  bacilli  kept  under  identical 
conditions  grow  in  the  same  way.  "  There  is,  therefore,  an  essential  unity  not 
only  in  the  nature  of  tlie  morbid  ])rocesses  induced  by  human  and  Itovine 
tubercle  bacilli  but  also  in  the  ltact«>ri()logical  characters  of  the  tubercle  bacilli 
which  causes  theso  processes." 

Veterinary  aspect  of  the  tuberculosis  problem,  J.  Pembertiiy  {Jour.  Roy. 
Iii><t.  Pub.  Health,  15  iJ907),  Xo.  10,  pp.  577-507).— A  statement  is  given  of  the 
opinions  which  are  at  present  held  regarding  the  extent  to  whicli  tuberculdsis 
in  man  is  due  to  the  same  disease  in  cattle.  The  author  believes  tliat  it  may 
be  very  important  to  discover  under  what  conditions  the  transmission  of  tuber- 
culosis from  animals  to  man  takes  place.  There  are  many  other  problems  at 
present  but  partly  understood  regarding  the  transmission  of  the  disease.  No 
amount  of  uncertainty  or  lack  of  information  on  these  points,  however,  can  in 
any  way  affect  the  desirability  of  preventing  in  so  far  as  jiossible  the  use  of 
milk  which  may  contain  tubercle  bacilli. 

The  relative  importance  of  the  respiratory  and  digestive  tracts  in  tuber- 
culous infection,  li.  Pfeiffer  and  E.  Friedberger  {Dent.  Med.  Wchnschr.,  33 
{/t)07}.  No.  39,  pp.  1577-1581). — The  authors  sought  by  means  of  experiments 
on  guinea  pigs  to  determine  whether  infection  with  tuberculosis  takes  place 
more  easily  through  respiratory  organs  or  the  alimentary  tract.  The  results  of 
these  experiments  indicate  that  in  the  case  of  guinea  pigs  the  inhalation  of  1;he 
minutest  quantities  of  tuljercle  bacilli  is  a  much  more  certain  means  of  bring- 
ing about  infection  with  tuberculosis  than  feeding  tubercle  bacilli.  It  was 
necessary  to  use  several  thousand  times  as  much  to  produce  infection  in  the 
alimentary  tract  as  when  infection  was  brought  about  in  the  lungs. 

The  susceptibility  of  tubercle  bacilli  to  modification,  J.  R.  Mohler  and 
11.  J.  Washburn  {U.  S.  Dept.  Agr.,  Bur.  Aiiiin.  Iiulu>i.  Upt.  1906,  pp.  113-163. 
pis.  'i). — The  literature  relating  to  the  modifications  which  tubercle  bacilli 
may  undergo  is  critically  reviewed  in  connection  with  a  bibliograithy.  Upon 
the  basis  of  experimental  work  the  authors  come  to  the  conclusion  that  in  some 
instances  tubercle  bacilli  may  be  modified  not  only  in  form  but  in  pathogen- 
icity and  in  cultural  characteristics.  Virulent  cultures  may  be  attenuated  by 
continued  artificial  cultivation.  The  virulence  of  cultures  may  also  be  in- 
creased b.v  repeated  passage  through  dogs  or  other  experimental  animals.  In 
this  way  avian  tubercle  bacilli  were  brought  to  a  high  degree  of  virulence. 

The  cultural  characteristics  of  tubercle  bacilli  change  with  the  pathogenicity 
of  any  particular  culture.  As  the  bacilli  becomes  attenuated  they  grow  more 
abundantly  upon  artificial  nutrient  media.  When  grown  artificially  tubercle 
bacilli  may  be  promptly  altered  with  almost  every  change  of  the  nutrient 
medium  to  which  they  are  transferred.  The  morphology  of  the  bacilli  is,  there- 
fore, so  unstable  that  little  dependence  can  be  placed  on  the  mere  finding  of 
certain  forms  of  tubercle  bacilli  in  a  given  case  of  tuberculosis. 

Tubercle  bacilli  in  butter:  Their  occurrence,  vitality,  and  significance, 
E.  C.  SciiROEDEH  and  W.  E.  Cotton  {U.  S.  Dept.  Agr.,  Bur.  Aniin.  Indus.  Circ. 
127,  pp.  23). — In  milk,  tubercle  bacilli  are  carried  upward  with  the  cream  and 
downward  with  the  sediment.  They,  therefore,  occur  in  greater  i)roportion  in 
the  cream  and  ultimately  in  the  butter  than  in  the  whole  milk  from  which  the 
liutter  was  made.  Tubercle  bacilli  may  remain  virulent  in  salted  butter  for  a 
long  time,  even  after  9!)  days  showing  only  a  slight  reduction  of  their  virulence. 
There  is  nothing  In  butter  except  suit  to  act  us  an  antiseptic  and  its  action  in 
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this  regard  is  very  slight.  Attention  is  called  to  the  fact  that  bovine  tubercle 
bacilli  are  in  all  probability  more  virulent  for  man  than  are  human  bacilli. 

Dissemination  of  tuberculosis  by  the  manure  of  infected  cattle,  M.  H. 
Reynolds  and  W.  L.  Beebe  {Minnesota  Sta.  Bui.  103,  pp.  39-02,  pi.  1,  figs.  7). — 
The  experiments  reported  in  this  I)u]letin  were  undertaken  for  the  purpose  of 
determining  the  mode  of  exit  of  tubercle  bacilli  from  tuberculous  cattle  and 
whether  any  clinical  symptoms  can  be  noted  in  cases  in  which  the  feces  contain 
tubercle  bacilli.  The  results  obtained  were  of  a  somewhat  negative  character. 
The  feces  of  45  tuberculous  cows  wei*e  carefully  examined  for  the  presence  of 
tubercle  bacilli  and  inoculations  were  made  to  determine  the  virulence  of  these 
bacilli.  In  only  one  case  was  any  evidence  obtained  of  tubercle  bacilli  in  the 
feces.  Among  these  45  animals,  16  were  thus  tested  three  times,  1  five  times, 
and   2    four    times. 

Similai-ly  the  nasal  secretion  was  tested  for  virulence  in  14  of  the  cattle  and 
only  one  showed  the  presence  of  a  virulent  nasal  secretion.  This  cow  was  the 
same  one  which  was  passing  tubercle  bacilli  with  the  feces.  It  is  suggested  that 
further  studies  along  this  line  are  required  in  order  to  determine  the  relative 
frequency  with  which  tubercle  bacilli  appear  in  the  feces  of  tuberculous  cattle. 

Tuberculosis  of  domestic  stock  and  its  control,  H.  L.  Russell  ( Wisconsin 
tSta.  Special  BuL,  pp.  6,  figs.  2). — The  author  presents  a  discussion  of  the 
economic  importance  of  tuberculosis,  the  symptoms,  etiology,  and  mode  of  in- 
fection of  the  disease  and  the  means  of  recognizing  it.  Particular  attention  is 
called  to  the  necessity  of  the  genei-al  use  of  the  tuberculin  test  and  the  steriliza- 
tion of  all  creamy  by-pi'oducts.  At  present  the  State  law  prohibits  the  im- 
portation of  dairy  and  breeding  cattle  until  they  have  been  tested  with 
tuberculin.  It  is  recommended  that  the  same  law  should  apply  to  the  trans- 
ference of  cattle  from  one  owner  to  another  within  the  State. 

An  experimental  study  of  ophthalmo-reaction  to  tuberculin,  A.  Calmette, 
M.  Bretox,  and  G.  Petit  (Compf.  Rend.  Hoc.  Biol.  [Paris],  63  (1007),  ^o. 
28,  pp.  296-208). — When  healthy  rabbits  were  inoculated  intravenously  with 
tuberculin  it  was  found  that  after  a  period  of  It!  hours  they  would  react  in 
a  typical  manner  to  tuberculin  placed  in  the  eye.  Similarly  when  rabbits 
were  fed  tuberculin  the  material  seemed  to  be  so  distributed  by  means  of 
the  alimentary  tract  as  to  render  the  animals  sensitive  to  the  ophthahno 
reaction.  This  false  reaction  appears  to  indicate  that  even  in  healthy  ani- 
mals if  tuberculin  is  brought  in  contact  with  the  tissue  it  remains  sensitive 
to  tuberculin  for  a  number  of  days. 

Cuti-reaction  to  tuberculin,  J.  Lemaire  (Compt.  Rend.  Soc.  Biol.  [Paris], 
63  (1007),  Xo.  28,  pp.  299,  300).— If  after  obtaining  a  positive  reaction  in  the 
skin  or  eye  a  subcutaneous  injection  of  tuberculin  is  given,  it  is  followed  by  a 
reappearance  of  the  tuberculin  reaction  in  the  skin  or  eye.  If  a  second  cutane- 
ous or  ocular  test  of  tuberculin  be  made,  the  reaction  appears  much  more 
promptly  than  upon  the  first  test. 

Actinomycosis  and  botryomycosis,  G.  H.  Wooldridge  (Jour.  Compar.  Path, 
and  Ther.,  20  (1907),  Xo.  3,  pp.  189-202). — The  symptoms,  etiology,  and  path- 
ological lesions  of  this  disease  are  described  with  particular  reference  to  the 
relationship  between  human  and  bovine  actinomycosis  and  the  attitude  of  the 
meat  inspectors  toward  the  disease.  The  cultural  characteristics  of  the 
organism  of  botryomycosis  are  briefly  outlined.  This  disease  may  best  be 
treated  by  surgical  removal  of  the  lesions.  Internal  use  of  iodid  of  potash  has 
given  very  poor  results  in  the  author's  exiierience. 

Blackleg  and  vaccination  for  it,  N.  S.  Mayo  and  W.  W.  Dimock  (Estac. 
Cent.  Agron,  Cuba  Circ,  27,  pp.  15,  figs.  2). — The  occurrence  and  pathology  of 
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this  (lisoaso  ;ire  discussod  and  dirct-tioiis  arc  iiiven  for  tho  vacfiiiation  of 
yoiuii;  cattle  as  a  means  of  prevention. 

Pica  of  cattle,  K.  Ostkrtau  (lAiiidir.  Wchtibl.  ScliUs.  Hoist.,  57  (1!)07),  No. 
JiS,  pp.  112-111). — Pica  appears  sometimes  to  an  alarming  extent  among  cattle 
maintained  in  the  region  of  moor  meadows.  The  familiar  symptoms  of  this 
disease  are  described  in  detail.  In  the  region  of  .Johannesburg  the  hay  of  moor 
meaaows  may  cause  the  disease,  and  this  may  be  especially  true  after  some 
artificial  improvement  has  been  made  upon  the  quality  of  the  meadows.  The 
injurious  effects  of  the  hay  vary  from  year  to  year. 

Tlie  disease  ajtpears  to  be  in  the  nature  of  a  disturbance  of  metabolism,  and 
manifests  itself  chiefly  in  the  morbid  tendency  to  gnaw  and  lick  various  objects. 
The  nature  of  the  iioisonous  substance  in  the  hay  of  moor  meadows  is  not  well 
understood.  The  author  states  that  the  disease  can  be  largely  prevented  by 
grazing  these  meadows,  by  using  a  partly  fermented  hay  in  the  place  of  hay 
cured  in  the  ordinary  manner,  and  by  sowing  clover  in  the  meadows. 

Texas  fever  and  cattle  ticks,  N.  S.  Mayo  (Estac.  Cent.  Agron.  Cuba  Bui.  6, 
pp.  ')0,  pis.  1,  figs.  9). — Cattle  owners  are  urged  to  exterminate  ticks  as  far  as 
possible  for  the  reason  that  they  transmit  Texas  fever  and  irritate  infested 
cattle  to  such  an  extent  by  their  presence  and  by  the  removal  of  blood  that  great 
loss  of  condition  and  even  death  may  result.  Various  oil  and  arsenical  prepa- 
j  a  lions  have  been  found  useful  in  destroying  ticks.  These  dips  are  briefly 
described.     \n  account  is  also  given  of  the  life  history  of  the  tick. 

Ti..-  tirst  K-eas.  >n's  work  for  the  eradication  of  the  cattle  tick,  R.  P.  Steddom 
.'I.  '^.  D'ipt.  Agr.,  Bur.  Anim.  Indus.  Rpt.  1906,  pp.  101-112). — The  essential 
ivT'Ures  of  this  article  have  appeared  elsewhere  and  have  already  been  noted 
(E.  S.  R.,  19,  p.  80). 

The  prevention  of  parasitic  infection  in  lambs,  B.  H.  Ransom  (U.  S.  Dept. 
Agr.,  Bur.  Anim.  Indus.  L'pt.  I'JOU,  pp.  201-212). — The  experiments  of  which 
the  results  are  reported  in  this  paper  were  carried  on  at  the  experiment  sta- 
tion of  the  Bureau  of  Animal  Industry  of  this  Department.  The  tests  began 
in  1005  and  had  for  their  main  purpose  the  determination  of  the  conditions 
under  which  lambs  become  infested  with  round  worm  parasites. 

As  a  result  of  the  author's  experiments  it  is  concluded  that  lambs  from  in- 
fested ewes  will  remain  free  from  hook  worms  if  separated  from  the  ewes 
soon  after  birth  and  afterwards  allowed  with  them  only  during  short  periods 
in  clean  pens.  The  bare-lot  method  recommended  by  W.  H.  Dalrymple  does 
not  protect  lambs  from  infestation  with  twisted  stomach  worms,  but  in  some 
cases  infestation  with  hook  worms  may  not  occur  when  the  bare-lot  method  is 
adopted.  Lambs  kept  by  the  bare-lot  system  may  escape  infestation  with  nodu- 
lar worms. 

Sheep  infested  with  stomach  worms,  hook  worms,  and  nodular  worms  were 
found  to  be  still  infested  after  the  lapse  of  19  months,  during  which  time  they 
were  kept  on  a  clean  board  floor.  Infested  pastures  became  free  from  hook 
worms  and  nodular  worms,  but  not  from  twisted  stomach  worms  when  sheep 
were  kept  out  of  them  from  October  2.^>  to  .Tune  20  in  the  latitude  of  Washington. 

Epizootic  cerebro-spinal  meningitis  of  horses,  R.  W.  Hickman  ( U.  S.  Dept. 
Agr.,  Bur.  Anim.  Indus.  Rpt.  lUOd,  pp.  1 65-11 2 :  Circ.  122,  pp.  8). — The  symp- 
toms and  distribution  of  this  disease  are  described  and  particular  attention 
is  given  to  a  discussion  of  two  outbrejiks  of  the  disease  which  occurred  in 
North  Carolina,  in  which  the  trouble  spread  rapidly  and  caused  a  high  mor- 
tality among  infected  animals. 

The  disease  spreads  more  rapidly  and  widely  in  low-lying  localities  in  which 
the  drainage  is  defective.  The  inauguration  of  a  hygienic  system  of  feeding 
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aD(i  watering  animals  and  draining  tlie  farm  is  necessary  in  its  further  pre- 
vention.    One  attacli  does  not  protect  the  animal  against  subsequent  attacks. 

In  treating  animals  for  cerebro-spinal  meningitis  the  patients  should  first 
be  removed  to  dry,  well-ventilated  buildings  and  a  complete  change  should  be 
made  in  the  ration.  In  some  cases  it  may  be  necessary  to  buy  forage  and 
grain  from  a  distant  locality  in  order  to  avoid  infection.  Isolation  and  quar- 
antine should  be  observed  as  strictly  as  in  the  case  of  other  infectious  dis- 
eases. In  many  cases  the  paralysis  of  the  throat  is  so  pronounced  that  the 
animal  is  unable  to  swallow,  in  which  case  eserin  may  be  injected  hypoder- 
mically.  Where  paralysis  does  not  occur  purgatives  may  be  administered 
combined  with  belladonna,  and  if  necessary  ammonia  may  be  applied  to  the 
nostrils  to  stimulate  the  animal  sufficiently  to  admit  of  the  administration  of 
the  purgative. 

Osteoporosis  or  bighead  of  the  horse,  J.  R.  Mohler  ( U.  S.  Dept.  Agr.,  Bur. 
Atiiin.  Iitdiis.  Rpt.  I'JUG,  pp.  173-179,  pis.  2;  Civ.  121,  pp.  8,  figs.  5).— Osteoporosis 
must  be  considered  as  distinct  from  osteomalacia  for  the  reason  that  it  does  not 
yield  to  the  same  treatment  and  sometimes  occurs  on  limestone  soils.  The 
cause  of  the  disease  is  still  unknown,  although  many  suggestions  have  been 
made  concerning  it.  It  has  many  of  the  characteristics  of  an  infectious  disease 
and  appears  to  be  due  to  a  nitrifying  organism  which  prevents  assimilation  of 
mineral  salts. 

The  early  symptoms  are  sometimes  overlooked.  Affected  horses  and  mules 
may  show  hock  lameness  or  symptoms  of  rheumatism.  Usually  the  first  symp- 
tom is  loss  of  vitality  and  irregular  appetite  followed  by  shifting  lameness. 
Later  the  bones  of  the  head  including  the  jaw  and  nose  begin  to  swell.  The 
chief  lesions  are  in  the  bone  and  show  conclusively  that  the  nutrition  of  the 
bone  is  disturbed.  The  marrow  and  cancellated  tissue  of  the  long  bones  may 
contain  blood  and  soft  gelatinous  material  or  fibrin. 

Prognosis  is  uncertain  but  somewhat  favorable  if  an  entire  change  of  feed, 
water,  and  location  is  made.  It  is  recommended  that  lime  and  phosphorus  be 
administered  in  an  assimilable  form  and  that  the  rations  should  contain  beans, 
cowpeas,  oats,  cotton-seed  meal,  or  other  materials  rich  in  mineral  salts. 

White  diarrhea  of  chicks,  with  notes  on  coccidiosis  in  birds,  G.  B.  Morse 
(V.  8.  Dcpt.  Agr.,  Bur.  Aiiirii.  Indus.  Circ.  128,  pp.  7). — The  general  prevalence 
of  white  diarrhea  among  chicks  led  to  an  investigation  resulting  in  the  discovery 
that  large  numbers  of  Coccidium  tcncUum  are  always  found  upon  the  intestinal 
walls  of  affected  chicks,  particularly  in  the  ceca.  The  disease  may  be  described 
as  an  inflammation  of  the  ceca  caused  by  C.  tenellum.  It  most  frequently  affects 
chicks  between  2  and  5  weeks  of  age.  Symptoms  are  dullness,  accompanied  by 
white  fecal  discharge  in  which  circular  or  oval  cysts,  the  permanent  cysts  of 
C.  ieneUum,  may  be  detected  under  a  microscope.  The  organism  in  question  is 
frequently  found  in  the  intestines  of  chicks  of  all  ages. 

The  treatment  of  the  disease  is  almost  useless,  but  some  benefits  may  be 
derived  from  purgatives  such  as  castor  oil  or  calomel  and  the  administration  of 
sulphate  of  iron  in  drinking  water  at  the  rate  of  5  to  10  grains  per  gallon.  This 
form  of  coccidiosis  may  best  be  controlled  by  prevention,  including  antiseptic 
care  of  eggs,  incubators,  and  all  objects  with  which  the  eggs  and  chicks  may 
come  in  contact. 

Intestinal  coccidiosis  also  occurs  in  adult  chickens,  and  C.  tenellum  has  been 
found  in  all  cases  of  limber  neck,  leg  weakness,  and  going  light.  Similarly, 
with  so-called  leg  weakness  and  weak  germs  of  ducks,  the  same  organism  was 
found. 

In  studying  cases  of  so-called  blackhead  in  turkeys,  C.  teneUum  was  coa- 
stantly  found  in  the  diseased  ceca,  and  must  be  considered  as  an  important,  if 
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not  the  exclusive,  cause  of  blackhead.  Intestinal  coccitliosis  has  also  been 
observed  in  peafowl.  jiiKcons,  ducks,  swans,  i)heasan(s.  nuail,  finches,  and 
canaries. 

Parasitic  liver  disease  in  poultry,  F.  V.  Theouald  {Xat.  Poultry  Conf. 
Reading,  Off.  Rpt.,  2  (1907),  pii.  IHl-lHo). — This  disease  occurs  in  the  United 
States  in  turkeys  and  is  commonly  known  by  the  name  of  blackhead.  In  all 
except  2  cases  observed  by  the  author  it  appeared  in  chickens.  The  symptoms 
of  the  disease  are  carefully  described.  The  life  history  of  A))irrh(i  Dirlrdr/riilis, 
which  is  the  blood  parasite  in  this  disease,  has  not  been  definitely  determined. 
No  satisfactory  treatment  has  been  devised  and  rational  prevention  must  dei)en(l 
largely  on  sanitary  measures. 

Reliable  poultry  remedies,  P.  T.  Woods  {Quincy,  III.,  1906,  pp.  93,  fig.  1). — 
Brief  descriptions  are  given  of  the  important  diseases  of  poultry  and  practical 
remedies  are  suggested  for  their  control. 
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Irrigation  by  pumping,  F.  E.  Kanthack  (Agr.  Jour.  Cape  Good  Hope.  32 
(190S),  Jo.  1,  PI).  .50-66,  figs.  '/). — It  is  stated  that  as  a  result  of  inquiry  into 
the  matter  it  has  been  found  that  while  a  fair  number  of  pumping  plants  for  ir- 
rigation have  been  established  in  different  iiarts  of  Cape  of  Good  Hoite,  "  they 
have  not  been  uniA-ersally  successful,  and  many  have  been  actually  abandoned 
and  dismantled."  It  is  believed  that  in  many  cases  failure  has  been  due  to  an 
"  unsuitable  plant,  put  down  without  due  consideration  or  appreciation  of 
the  principles  governing  the  problems  involved,  and  it  is  to  endeavor  to  assist 
the  farmer  who  is  faced  by  such  a  problem,  and  to  guide  him  as  to  how  to  set 
about  this  development,  from  iuceiition  to  completion,  that  this  pamphlet  has 
been  written." 

The  author  is  of  the  opinion  that  while  pumping  can  never  hope  to  compete 
with  irrigation  by  gravitation,  where  the  conditions  are  favorable  to  the  latter, 
there  are  nevertheless  many  cases  "  where  the  land  is  of  such  a  fertile  nature 
that  even  the  cost  of  pumping  may,  if  the  scheme  is  economically  designed  and 
efficiently  carried  out,  very  well  repay  the  enterprise." 

The  article  deals  wnth  the  question  of  estimating  the  amount  of  water  and 
size  of  plant  required,  the  most  suitable  and  efficient  engines  and  pumps  to 
employ,  the  cost  of  operation  under  given  conditions  of  fuel,  etc.,  and  the  care 
and  operation  of  the  pumi»ing  plant,  and  tables  are  given  showing  cubic  feet 
and  gallons  per  acre  for  different  depths  of  water  and  the  cost  of  pumping 
per  acre. 

Tests  of  air-gas  generators.  Wedding  (Arh.  Deut.  Landic.  Geaell..  1908,  No. 
13.J,  pp.  .'i9-l.'i,  fig\.  17). — Six  different  kinds  of  generators  for  preparing  a 
combustible  gas  by  the  mixture  of  air  with  the  vapor  from  a  volatile  hydro- 
carbon, are  described  and  illustrated.  The  results  of  tests  of  these  generators 
are  also  given,  showing  the  amount  and  quality  of  gas  produced  from  the  liquid 
fuels  used.  These  generators  are  intended  for  use  in  small  isolated  plants,  such 
as  on  farms,  for  furnishing  comparatively  small  amounts  of  gas  suitable  for 
convenient  use  in  furnishing  heat,  light,  or  power. 

Tests  of  small  motors,  Schiffman  and  Vobmfelde  (Arh.  Dent.  Landic. 
Cesell.,  1908,  \o.  135,  pp.  i--'/.5,  figs.  /9).— This  is  the  official  report  of  the  re- 
sults of  tests  of  small  internal  combustion  engines  especially  adapted  to  use  on 
farms  and  not  exceeding  .3  horsei)ower  in  size. 

The  trials  were  made  during  May,  l'.K)7,  in  competition  for  prizes  aggre- 
gating about  .$.3f)f),  offered  in  connection  with  the  Dii.sseldorf  Exposition.  Dur- 
ing five  days  of  continuous  running,  the  engines  were  tested  on  the  following 
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points :  Safety  of  operation ;  attendance  veqnired ;  consumption  of  fuel  and 
lubricants ;  consumption  of  water :  adequacy  of  regulation  under  a  variable 
load;  steadiness  of  running;  time  required  to  start;  fouling  of  the  engine,  and 
the  opportunity  for  quick  and  convenient  cleaning;  and  ease  of  moving  the 
engine.  Nine  engines  were  used.  The  construction  of  the  engines  is  described 
and  illustrated,  and  a  table  gives  their  principal  dimensions.  The  results  of 
the  tests  are  given  in  a  series  of  tables,  the  contents  of  which  are  fully 
discussed. 

The    following    table    shows    the    fuel    consumption    and    respective    thermal 
efBcieucies  of  the  full  load  tests : 

Comparative  test  of  small  motors. 


Name  of  motor. 


Kind  of  fuel. 


Tasnir Benzene- 
Daimler I  AJcohoL 


Do. 


Low  heat 

value  of 

fuel. 


Deutz I do 

Do Benzol 

Hille Benzene 

Benzol 

Eeform Benzene 

Do Benzol 

Bichter Alcohol 

Scharrer  &  Gross do 

Do Alcohol-Ergin 


Calortex. 
10,500 

5,500 


9,600 
10,500 

9,600. 

10  jm 

9,600 
5,3.50 
5,350 
7,550 


Metric 
brake 
horse- 
power. 


4.0 
3.2 
2.83 
2.83 
3.7 
3.66 
3.0 
3.61 
2.98 
2.93 
2.98 
2.95 
2.8 
2.84 
2.76 
.78 
2.98 
2.98 


Fuel  con- 
sumption 
per  metric 
horse- 
po-wer- 
hour. 


Grams. 
301 
314 
632 
544 
413 
364 
434 
264 
338 
365 
329 
350 
417 
396 
415 
962 
576 
450 


Heat  con- 
sumption 
per  metric 
horse- 
power- 
hour. 


Calories. 
3,160 
3,300 
3,470 
3,000 
2,410 
2,120 
2,530 
2,530 
3.550 
3,&30 
3,160 
3,360 
4,380 
4,150 
3,980 
5,140 
3,060 
3,400 


Thermal 
efficiency. 


Per  cent. 
20.0 
19.2 
18.2 
21.1 
26.2 
29.8 
25.0 
25.0 
17.8 
16.5 
20.0 
18.8 
14.4 
16.0 
15.9 
12.3 
20.5 
18.5 


Farm  machinery  and  farm  motors,  J.  B.  Davidson  and  L.  W.  Ch.vse  {New 
York  and  Loudon,  1908,  pp.  VII +513,  pi.  1,  figs.  316). — This  is  intended  as  a 
text-book  on  the  subject.  It  is  divided  into  two  parts,  (1)  farm  machinery,  and 
(2)  farm  motors.  The  first  part  contains  chapters  on  definitions  and  mechan- 
ical principles,  transmission  of  power,  materials,  and  the  strength  of  materials, 
tillage  machinery,  seeding  machinery,  harvesting  machinery,  haying  machinery, 
manure  spreaders,  threshing  machinery,  corn  machinery,  feed  mills,  wagons, 
buggies,  and  sleds,  pumping  machinery,  and  the  value  and  care  of  farm 
machinery.  Part  2  contains  chapters  on  animal  motors,  windmills,  steam  boil- 
ers, steam  engines,  gas,  oil,  and  alcohol  engines,  traction  engines,  electrical 
machinery,  and  the  farm  shop. 

College  farm  buildings,  R.  S.  Shaw  and  J.  A.  Jefferv  {Michigan  Sta.  Bui. 
250,  pp.  37-108,  figs.  50). — A  description  of  the  farm  buildings  and  fixtures  at 
the  Michigan  Agricultural  College  offered  "  with  the  thought  that  it  may  pre- 
sent or  suggest  ideas  of  practical  value  and  at  the  same  time  serve  as  a  safe- 
guard against  some  known  errors."  The  topics  discussed  include  the  location 
and  grouping  of  farm  buildings,  yards,  etc.,  and  details  as  to  the  construction  of 
the  new  horse  barn,  the  silos,  the  cattle  and  sheep  bai'us  and  fixtures,  and  the 
piggery  and  other  equiiiment  for  swine  raising.  Plans  and  photographs  accom- 
pany many  of  the  descriptions. 
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The  indebtedness  of  the  peasant  class  on  the  continent  (Jour.  Bd.  Agr. 
[London],  J.'/  (11)07),  Xo.  U,  iij).  o.jD-oU.J) . — Tliis  is  a  review  <tf  two  papers  read 
at  the  International  Congress  of  Agriculture  at  Vienna  in  the  spring  of  1907, 
the  purpose  being  to  suggest  remedies  for  the  preservation  of  the  peasantry  and 
for  the  burden  of  indebtedness. 

Dr.  A.  Orinmi  recommended  (1)  the  extension  and  improvement  of  agricul- 
tural education,  (2)  old  age  pension  and  better  facilities  for  agricultural  la- 
borers to  acquire  homes.  (3)  road  improvement,  and  (4)  tariff  protection  for 
agricultural  products  and  protection  of  live  stock  against  the  introduction  of 
disease. 

In  the  paper  by  Dr.  C.  von  Grabmayr  attention  is  called  to  the  increasing 
indebtedness  of  the  peasant  class  which  seriously  threatens  their  future  welfare. 
As  remedies  he  suggests  (1)  a  plan  of  redemption  by  instalments  by  which  the 
debtor  instead  of  paying  5  per  cent  annual  interest  as  called  for  by  mortgages 
will  pay  4  per  cent  interest  and  1  per  cent  redemi)tion  money,  and  (2)  a  legal 
restriction  on  the  freedom  to  incur  debt.  Such  remedies  it  is  thought  would  be 
effective  in  forcing  the  peasant  to  transform  present  mortgage  indebtedness 
which  the  creditor  may  call  in  at  pleasure  into  debts  which  the  debtor  must  pay 
off  by  regular  instalments.  The  means  advocated  for  accomplishing  this  end  is 
the  establishment  of  mutual  loan  societies  of  known  solidity. 

The  income  of  farm  laborers,  H.  Thiel  (Dcitt.  Landw.  Presse,  3.J  (1907), 
No.  102,  p.  795). — From  statistics  gathered  from  two  large  farms,  the  author 
shows  that  the  total  income,  which  includes  wages,  dwelling,  garden,  and 
other  privileges,  of  farm  laborers  of  different  capabilities  and  duties,  ranges 
from  865.60  to  948.09  marks  (from  about  $200  to  $22.5)  per  annum.  The  in- 
come of  farm  hands  is  believed  to  compare  favorably  with  the  wages  of  the 
average  industrial  worker  in  cities. 

Conflicts  between  proprietors  and  farm  laborers,  U.  Paluani  (BoL  Quind. 
Soc.  Agr.  ItaL,  13  (1908),  Xo.  2,  pp.  35-39). — The  author  describes  the  organ- 
ization and  functions  of  arbitration  councils  composed  of  proprietors  and  farm 
laborers  as  instituted  in  France  for  the  settlement  of  differences,  .ind  makes  a 
plea  for  the  establishment  of  such  councils  in  Italy. 

Equipment  of  small  holdings,  W.  J.  Malden  (Jour.  Dept.  Agr.  West.  Aunt., 
15  {1907),  No.  11,  pp.  ^>'.J 2-8.5 -'/) . — The  amount  and  kind  of  labor  and  machin- 
ery for  profitable  production  on  small  holdings  are  discussed  in  relation  to  dif- 
ferent branches  of  the  agricultural  industry. 

The  new  ag'rarian  legislation  in  Ireland,  C.  Paladini  {Bol.  Ufflc.  Min.  Agr., 
Indus,  e  Com.  [Rome],  6  {1907),  VI,  Xo.  7-8,  pp.  853-865,  figs.  5).— A  brief 
historical  review  of  the  Irish  agrarian  question,  with  more  particular  refer- 
ence to  the  various  laws  passed  by  the  British  Parliament  to  improve  the 
land-tenure  system  in  Ireland.  The  e.\pondilures  by  the  Government  under 
these  laws  from  1869  to  ,Iune  .30.  1906,  were  £38.404.925  (about  $192,000,000). 

The  measures  adopted  by  the  government  [of  Portugal]  to  encourage  the 
production,  sale,  and  exportation  of  agricultural  products  {Bui.  Mens.  Off. 
Rrnsiig.  Agr.  [Pfiris],  7  (1908),  Xo.  1,  pp.  59-75). — The  regulations  of  the  gov- 
ernment with  particular  reference  to  cereals  and  wine  are  reported,  together 
with  statistical  data  as  to  the  exports  and  imports  of  cereals  from  1881-1906, 
and  as  to  the  quantity,  value,  and  kinds  of  wine  produced  and  exported  in  1900. 

Business  and  mutual  agricultural  associations,  A.  Lkcomte  {Paris  [1906], 
pp.  xn  +297). — This  volume  gives  ii  brief  historical  sketch  of  the  early  agri- 
cultural societies  iu  France,  but  deals  more  particularly  with  the  development, 
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objects,  and  functions  of  cooperative  organizations  for  the  purchase  and  sale 
of  products,  agricultural  credit,  and  mutual  insurance  since  1884. 

Cooperative  societies  [in  Denmark],  M.  Tisserand  {Bui.  Mens.  Off.  Renseig. 
Agr.  [Paris].  7  {lOOS),  \o.  J,  pp.  .'iQ-.')2). — Notes  are  given  on  the  history, 
development,  and  present  status  of  the  agricultural  cooperative  associations  in 
Denmark.  The  cooperative  slaughter-houses  in  r.)06  numbered  34,  and  the 
other  societies  in  1907  were  as  follows:  For  the  purchase  of  farm  materials 
f)73,  dairies  1,086,  for  the  sale  of  milk  and  butter  198,  and  egg  societies  790.  In 
addition  there  were  3  general  societies  for  the  exportation  of  eggs,  one  of  which 
had  no  less  than  .500  affiliated  local  societies  with  40,000  members. 

Agricultural  organization  in  Cape  Colony  (Natal.  Agr.  Jour,  and  Min.  Rec, 
JO  {1901),  No.  9,  pp.  1111-1115). — The  progress  of  cooperative  societies  during 
the  year  ended  April  30,  1907,  is  discussed  with  particular  reference  to  the  wine 
and  dairy  industries.  The  wool  industry  heads  the  list  with  22  associations. 
The  total  number  of  cooperative  societies  in  operation  in  the  colony  was  .53,  the 
societies  and  syndicates  in  formation  5G,  and  there  were  31  schemes  for  coopera- 
tion not  fully  considered. 

The  invitation  of  Louisiana  to  German  farmers  and  colonists,  L.  Voss 
{Louisianas  Einladung  an  Deutsche  Lundicirtc  itnd  Kolonistcn.  Xcic  Orleans. 
1907,  pp.  53,  figs.  17,  map  1). — This  pamphlet  in  the  German  language  is  issued 
under  the  authority  of  the  connnissioners  of  agriculture  and  immigration  for 
the  purpose  of  calling  attention  to  the  opportunities  the  State  affords  to  those 
desiring  to  engage  in  agriculture.  The  extent  and  classes  of  lands,  and  the 
climate,  healthfulness,  and  the  agricultural  possibilities  of  Louisiana  are  dis- 
cussed with  a  view  to  encouraging  immigration. 

Crop  Reporter  {V.  fS.  Dept.  Agr.,  Bur.  l^tatis.  Crop  Reporter,  JO  (tOOS),  No.  .'/. 
pp.  25-32). — The  usual  statistical  data  on  the  condition,  acreage,  yields,  and 
prices  of  agricultui-al  pi-oducts  in  the  United  States  and  foreign  countries  are 
supplemented  in  tliis  number  with  statistics  on  the  condition  of  farm  animals 
on  April  1,  and  estimated  losses  during  the  year,  compared  with  similar  data 
for  preceding  years. 

Agriculture  [in  South.  Carolina],  E.  J.  Watson  {Handbook  of  South  Caro- 
Jina.  Colli nihia,  S.  ('.,  1',)07,  pp.  236-392,  figs.  lo'/). — A  detailed  account  is  given 
of  the  development  of  the  agricultural  industry  in  all  its  phases,  including 
statistics  of  production.  The  estimated  value  in  1907  of  all  farm  property 
was  $173,8.36,290,  and  of  agricultural  products  and  live  stock  .i;i .57,229,881. 
The  purpose  of  the  article  is  to  point  out  the  agricultural  possibilities  of  the 
State  to  prospective  settlers. 

Agricultural  statistics,  1907,  R.  H.  Rew  (Bd.  Agr.  and  FisJieries  \Londf)n], 
Agr.  Statis.,  .',2  {1907),  Nos.  1,  pp.  '92,  dgms.  3;  2,  pp.  93-172,  dgms.  //).— The 
returns  of  acreage  luider  crops  and  in  grass,  niniiber  of  live  stock,  number  of 
agricultural  holdings,  meteorological  observations,  and  value  of  laud  in  Great 
Britain  for  the  year  ended  June  4,  1907,  are  reported.  Of  a  total  acreage  of 
56,200.000,  there  were  32,243,447  acres  under  culti\ation  in  510,954  holdings  of 
over  one  acre  in  extent,  while  12,742,779  acres  of  land  were  utilized  for  grazing. 

Agricultural  statistics  [of  Natal],  1906  {Natal  Agr.  Jour,  and  Min.  Rec., 
10  {1907),  No.  9.  pp.  lOG-'i-lOS.'i). — In  addition  to  statistics  on  the  acreage  and 
yield  of  crops,  meat  imports  and  exports,  dairy  and  poultry  industries,  and  gen- 
eral farming  in  Natal  and  Zululand  during  1906,  the  relative  sizes  of  the 
various  farm  holdings  are  reported  for  the  first  time.  Of  2,601  farms  only  96 
are  below  50  acres  in  extent  and  74  between  51  and  100  acres,  while  443  and 
773  farms  range  from  501  to  1,000  and  1,001  to  2,000  acres  in  extent,  respec- 
tively, 
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Area  and  yield  of  certain  principal  crops  in  India.  F.  Noel-Paton  (Area 
011(1  Yield  I'riiiv.  Crotis  {hidUt  Com.  Intel.  I)(i>t.\,  !>  (IS!I2-1'.)U7  ) ,  j)/).  II1+.',S). — 
.Suniniarized  statements  of  nieteorolo^ik-al  conditions  affecting  the  different  crops, 
togetlier  with  tahnlated  data  as  to  acreage  and  yields,  for  the  seasons  from 
18!)2-!)3  to  1000-7  are  reported. 

[Agricultural  statistics  of  South  Australia]  (Stati>i.  Reg.  So.  Aust.,  1906,  pt. 
S,  pp.  1-9')). — Statistical  data  nii  laud  areas,  extent  nnder  cultivation,  kinds 
and  yields  of  crops,  number  and  classes  of  live  stock,  etc.,  are  reported  for  the 
year  IJlOG. 

Yearbook  of  economics,  R.  Calwer  (Jahrhuch  dcr  M'eltwirtschaft.  Jena, 
1907.  pp.  XVII +29'/). — The  chapter  on  agriculture  in  this  publication  gives 
statistics  on  the  world's  cereal  acreage  and  production  and  the  number  of  live 
stock  by  countries  in  190,"i  t-omitared  with  similar  data  for  i)receding  years.  The 
prices  of  such  products  in  the  chief  markets  of  the  world  are  included. 

AGRICULTURAL  EDUCATION. 

The  agricultural  college  and  its  relationship  to  the  scheme  of  National 
education,  E.  J.  Wickson  (California  Sta.  Circ.  31,  pp.  7). — This  is  an  address 
delivered  at  the  meeting  of  the  National  Education  Association  at  Los  Angeles, 
Cal..  in  July.  1907,  and  deals  with  the  development  of  agricultural  education  in 
this  country  and  the  work  of  the  agricultural  college  in  demonstrating  the  edu- 
cational value  of  agricultural  studies  and  in  preparing  teachers  to  render  that 
value  available.  The  writer  believes  that  the  agricultural  college  should  assume 
a  position  of  leadership  "  in  the  most  important  work  of  rendering  the  curricula 
of  the  lower  schools  more  rational,  their  nu'terials  better  suited  to  their  environ- 
ment and  more  effective  in  helping  the  youth  to  find  himself  in  life  woi-k  and 
associations." 

Foreign  agricultural  instruction  and  organization  (La  Ensenanza  y  la 
Orfiunizuc'Kjii  Agricolas  en  el  Extranjero.  Madrid:  Min.  Fomento,  Dir.  Gen. 
Agr.,  Indus,  y  Com.,  1907,  pp.  329). — Part  1  gives  a  brief  account  of  the  organ- 
ization and  present  status  of  agricultural  education  in  Germany,  Austria,  Bel- 
gimn,  the  T'nited  States,  France,  Holland.  Hungary.  England,  Italy,  Japan, 
Portugal,  Russia.  Sweden,  and  Switzerland,  together  with  more  detailed  informa- 
tion concerning  some  of  the  leading  institutions.  Part  2  describes  the  organiza- 
tion of  the  ministries  of  agriculture  in  Belgium,  France,  England,  and  Italy,  and 
of  this  Department.  Appendixes  give  the  appropriations  for  and  expenditures 
by  the  ministries  of  agriculture  of  Germany  (for  190.3),  Belgium  (for  1906), 
T'nited  States  (for  1904.  190.5.  and  190G).  France,  England  (for  190G-7),  and 
Italy  (for  190.5-0). 

Agricultural  education  in  England  and  Wales  (Bd.  Agr.  and  F'isheries 
{London].  Leaflet  197.  pp.  17). — This  leatiet  contains  a  brief  summary  of  the 
facilities  for  instruction  in  agriculture,  dairying,  horticulture,  poulti'y  keeping, 
and  forestry  in  the  colleges  and  institutions  aided  by  the  Board  of  Agriculture 
and  Fisheries  and  the  county  councils  in  England  and  Wales;  supplementary 
notes  regarding  each  of  the  colleges  as  to  length  of 'course,  tuition  fees,  and 
experimental  farms  maintained  by  the  county  councils  in  connection  v.ilh  these 
institutions  for  practical  instruction  and  exiierimental  work ;  and  notes  on 
institutions  not  receiving  grants  from  the  Board  of  Agriculture  and  Fisheries, 
and  on  count.v  work. 

Early  agricultural  education  in  Massachusetts,  F.  H.  Fowi.kr  (Agr.  of 
Mass.,  1906.  pp.  332-396). — This  is  a  compilation  of  notes  and  other  data  partly 
from  official  rejKjrts  and  ])artly  from  other  iniblished  data  concerning  dis- 
cussions,  legislation,   and   other   action   relating   to   agricultural   education   in 
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Massachusetts  from  17!)G  to  1863.  The  article  deals  with  early  movements  for 
agricultural  instruction  in  academies,  historical  data  concerning  the  Thompson's 
Island  Farm  School,  Bussey  Institution,  Smith's  Agricultural  School,  State 
Reform  School,  Amherst  College,  Massachusetts  Academy  of  Agriculture,  Mas- 
sachusetts Agricultural  Institute,  Massachusetts  School  of  Agriculture,  Massa- 
chusetts Board  of  Agriculture,  Massachusetts  Institute  of  Technology,  and  the 
Massachusetts  Agricultural  College.  There  are  also  discussions  on  a  botanic 
garden,  agriculture  in  the  public  schools,  farmers'  institutes,  and  the  work  of 
different  societies.  A  considerable  list  of  agricultural  and  horticultural  papers, 
magazines,  and  books  is  given. 

Agricultural  education  in  West  Virginia  (West  Virginia  Agricultural 
Resources  and  Possibilities.  ChurJeston,  W.  Va.:  State  Bil.  Agr..  1907,  pp. 
61-70). — Data  concerning  the  history  and  development  of  the  University  of 
West  Virginia  and  its  college  of  agriculture  are  given. 

Popular  agricultural  education,  L.  S.  Hereon  (Iowa  Agr.,  8  (1908),  No.  5, 
pp.  207-210). — The  writer  discusses  the  work  of  the  agricultural  colleges  and 
emphasizes  the  need  of  secondary  instruction  in  agriculture  for  farm  boys  who 
are  not  able  to  go  to  college.  He  maintains  that  "  although  secondary  agri- 
cultural education  may  be  superficial,  yet  we  must  remember  that  it  is  not  the 
complete  and  scientific  courses  of  study  that  are  going  to  do  the  greatest  good, 
but  the  course  that  we  can  get  the  farm  boys  to  take."  A  brief  description  of 
different  types  of  agricultural  high  schools  is  given. 

Secondary  education,  W  M.  Hays  {Proc.  Soc.  Prom.  Agr.  Sci.,  28  (1907), 
pp.  7S-SS). — This  paper,  which  was  presented  at  the  meeting  of  the  Society  for 
the  Promotion  of  Agricultural  Science  held  at  Ijansing,  Mich.,  on  May  27,  1907, 
gives  an  account  of  the  history  and  forms  of  secondary  agricultural  education  in 
the  United  States,  courses  of  study  in  agricultural  high  schools,  and  the  history 
being  made  by  the  agricultural  high  schools. 

Technical  education  in  the  South,  B.  Ayres  (Tradesman,  58  (1908),  No.  9, 
pp.  372,  373). — This  article  includes  statements  concerning  the  need  of  agri- 
cultural and  technical  education  in  the  South  and  the  importance  of  this  edu- 
cation evidenced  by  the  official  recognition  it  has  received,  and  a  compilation 
of  the  proper  time  value  of  the  technical  education  based  on  records  made  up  by 
a  large  manufacturer  for  a  number  of  years  and  covering  the  experience  of 
thousands  of  men. 

The  teaching  of  agriculture  in  the  public  schools,  A.  C.  Ellis  (Bui.  Univ. 
Texas,  Gen.  Ser.  No.  15,  pp.  56,  figs.  9). — This  bulletin  contains  a  discussion  of 
how  agriculture  is  taught  and  how  it  may  best  be  introduced  into  the  schools 
of  Texas,  and  additional  material  concerning  agricultural  high  schools  of  Wis- 
consin, the  ;\Iinnesota  Agricultural  High  School  and  College,  the  New  York 
high  school  course  of  study  in  agriculture,  the  program  for  high  schools  in 
Indiana,  a  suggestive  course  in  agriculture  for  Texas  high  schools,  and  excerpts 
from  a  number  of  ])ublications  of  this  Office  relating  to  secondary  and  ele- 
mentary education  in  agriculture. 

Farm  training  for  city  lads,  E.  Arthur  (Agr.  Gaz.  N.  S.  Wales,  18  (1907), 
No.  8,  pp.  702-706,  figs.  6). — A  brief  account  of  instruction  given  at  the  Labour 
Farm  at  Pitt  Town  to  city  boys  who  have  a  natural  bent  for  country  life  but 
who  are  not  in  position  financially  to  attend  college.  The  course  extends 
through  3  months,  during  which  time  instruction  is  given  in  milking,  separa- 
ting cream,  attending  to  a  dairy,  feeding  cows  and  pigs,  and  field  work.  About 
70  boys  have  been  or  are  going  through  the  course.  There  is  a  great  demand 
for  the  services  of  these  boys  among  farmers  all  over  the  country. 

The  children's  school  farm  at  the  Jamestown  Exposition,  H.  G.  Parsons 
(l'«.  Jour.  I'Jd.,  1  (11)07),  No,  1,  pp.  6-9,  figs,  J).— A  descriptiou  of  the  children's 
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school  farm  exhibit  of  the  Internatioual  Children's  School  Farm  League  at  the 
Jamestown  Exi)Osition  and  an  explanation  of  the  sijiniticance  of  the  movement 
which  it  typifies. 

MISCELLANEOUS. 

Twentieth  Annual  Report  of  Arkansas  Station,  1907  {Arkansas  Sta.  Rpt. 
1901,  pp.  S!l). — This  includes  the  organization  of  the  station,  reports  of  the 
director  and  heads  of  departments,  a  chronological  list  of  the  station  bulletins, 
a  financial  statement  for  the  fiscal  year  ended  June  30,  1907,  and  reprints  of 
Bulletins  92-115. 

Twenty-fifth  Annual  Report  of  New  York  State  Station,  1906  (New  York 
tStutc  .S7(/.  Rpt.  lUdi),  PI).  JX  +  .'/SU). — This  conii)rises  the  organization  list  of 
the  station,  a  financial  statement  for  the  Federal  funds  for  the  fiscal  year  ended 
June  30,  190ti.  and  for  the  State  funds  for  the  fiscal  year  ended  September  30, 
1906,  a  list  of  the  periodicals  received  by  the  station,  meteorological  observa- 
tions and  rei)rints  of  Circulars  6  and  7  abstracted  elsewhere  in  this  issue,  and 
reprints  of  Bulletins  275-279  and  281-284  and  Technical  Bulletins  1-3,  which 
have  been  previously  noted. 

Director's  report  for  1907,  W,  H.  Jordan  (New  York  State  Sta.  Bui.  295, 
pp.  3><l-.'iU2). — A  review  of  the  work  and  pul)lications  of  the  station  during  the 
yea  r. 

Finances,  meteorology,  index  (Maine  Sta.  Bui.  150,  pp.  329-3.'i5+Vin). — 
This  contains  the  organization  list  of  the  station,  meteorological  observations 
noted  elsewhere  in  this  issue,  a  financial  statement  for  the  fiscal  year  ended 
June  30,  1907,  an  index  to  Bulletins  138-150  which  collectively  make  up  the 
twenty-third  annual  report  of  the  station,  a  list  of  bulletins  and  of  miscellaneous 
publications  for  the  year,  and  announcements  and  notes  on  the  work,  personnel, 
and  equipment  of  the  station. 

The  Plains  (Colorado  Sta.  Bnh  123,  pp.  32). — This  bulletin  contains  reprints 
of  press  bulletins  on  advice  to  Plains  settlers,  crops  for  unirrigated  lands,  dairy 
w'irk  for  I'lains  settlers,  preparation  of  seed  bed,  summer  culture  to  conserve 
moisture,  acclimated  seed,  potatoes  on  the  Plains,  wind-breaks  and  shelter  belts 
for  the  Plains,  and  grasshoppers  upon  the  Plains;  similar  articles  not  previously 
printed  on  raising  hogs  on  the  Plains,  and  the  type  of  milling  wheat  for  the 
Plains;  and  a  more  extended  article  on  rainfall  upon  the  Plains,  which  is 
abstracted  on  page  918  of  this  issue. 

Summary. — Texas  Bulletins  Nos.  1  to  94,  inclusive  (Texas  Sta.  Bid,  9S, 
pp.  97. )• — Abstracts  of  these  bulletins  are  given. 

Twenty-third  Annual  Report  of  the  Bureau  of  Animal  Industry,  1906 
(  r.  S.  Dcpt.  Afjr.,  Bur.  Aniin.  Indus.  Rpt.  1906,  pp.  -J78). — This  includes  a  report 
of  the  Chief  of  the  Bureau  for  the  fiscal  year  ended  June  30,  1900,  numerous 
articles  abstracted  elsewhere  in  this  issue,  a  list  of  the  publications  of  the 
Bureau  during  1900,  the  rules  and  regulations  of  the  Secretary  of  Agriculture 
relating  to  animal  industry  issued  in  1906,  and  copies  of  the  meat  insi)ection 
law  of  .Tune  30,  1900.  and  the  amended  law  regulating  the  transportation  of 
live  stock. 

Experiment  Station  Work,  XLV  (U.  S.  Dcpt.  Agr.,  Farmers'  Bui.  311,  pp.  32^ 
fliis.  (')). — This  nunii)cr  contains  articles  on  the  following  subjects:  The  farm 
home,  lining  of  ditches  and  reservoirs,  cement  piiie  for  irrigation  and  other 
purposes,  pollination  of  forced  tomatoes,  increasing  the  productiveness  of  corn, 
.shrinkage  of  corn  in  cribs,  grain  for  cows  at  iiasture,  starters  for  ripening  cream,, 
water  pans  for  poultry,  and  a  catching  hook  for  poultry. 
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Alabama  College  and  Station. — Ward  Giltner,  instrnctor  in  veterinary  science 
in  the  college  and  assistant  in  veterinary  science  in  the  station,  lias  resigned  to 
accept  a  position  as  research  assistant  in  the  department  of  bacteriology  in  the 
Michigan  College  and  Station. 

Tuskegee  Institute  and  Station.— C.  S.  Woodard,  a  recent  graduate  of  the 
college  of  agriculture  of  Ohio  University,  has  been  given  charge  of  the  beef  herd 
of  150  cattle.  G.  W.  Owens  has  resigned  as  dairyman  and  animal  husbandman 
to  assume  charge  of  the  agricultural  department  of  the  Virginia  State  Normal 
and  Industrial  School  at  Petersburg. 

California  University. — President  Benjamin  Ide  Wheeler  has  been  nominated 
by  the  trustees  of  Columbia  University  and  appointed  by  the  Prussian  ministry 
of  education  as  Theodore  Roosevelt  professor  in  Berlin  for  1909  and  1910. 

Colorado  Station. — W.  G.  Sackett,  assistant  bacteriologist  in  the  Michigan  Col- 
lege and  Station,  has  been  appointed  bacteriologist  in  the  Colorado  Station,  and 
entered  on  his  duties  in  May. 

Connecticut  College  and  Station. — C.  K.  Graham  has  resigned  as  poultryman 
to  accept  the  directorship  of  the  agricultural  department  of  the  Hampton  Nor- 
mal and  Agricultural  Institute. 

Florida  Station. — R.  D.  Algee,  secretary,  and  William  Hess,  gardener,  have 
resigned.  R.  N.  Wilson  has  been  appointed  temporary  assistant  in  chemistry, 
beginning  work  .June  10. 

Georgia  Station. — W.  L.  Owen  has  resigned  as  bacteriologist  to  accept  a  cor- 
responding position  with  the  Louisiana  Sugar  Station  at  Audubon  Park. 

Hawaii  Station. — J.G.Smith  has  resigned  as  special  agent  in  charge,  to  engage 
in  commercial  work.  He  has  been  succeeded  by  Dr.  E.  V.  Wilcox  of  this  Office, 
who  has  been  in  charge  of  the  departments  of  economic  zoology,  entomology, 
and  veterinary  science  of  Experiment  Station  Record  for  about  ten  years. 

Illinois  University  and  Station. — At  the  request  of  the  high  school  conference, 
through  its  committee  on  household  arts  in  the  high  schools.  Miss  Helena  M. 
Pincomb  has  been  appointed  to  take  charge  of  and  develop  household  science 
work  in  the  high  schools  of  the  State.  She  will  visit  the  schools  that  are  inter- 
ested in  this  subject,  will  speak  at  teachers'  institutes,  and  conduct  the  summer 
school  work  at  the  household  science  department  of  the  university,  in  which 
special  attention  will  be  given  to  the  needs  of  teachers  of  household  arts  in  the 
secondary  schools. 

H,  W.  Mumford,  head  of  the  department  of  animal  husbandry,  is  making  a 
somewhat  extended  trip  for  the  purpose  of  studying  the  subject  of  beef  produc- 
tion in  South  America,  especially  in  Argentina.  He  sailed  in  February  and 
will  return  by  the  west  coast,  reaching  the  university  not  far  from  the  middle 
of  June. 

Maine  University  and  Station. — The  death  is  noted  of  Gilbert  M.  Gowell,  who 
died  by  his  own  hand  on  May  6  while  suffering  from  melancholia.  Professor 
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Gowell  had  been  connected  with  the  university  for  about  25  years,  resigning  as 
professor  of  animal  industry  at  the  end  of  tlie  last  academic  year  and  from  his 
station  work  in  poultry  breeding  on  January  1,  1008.     He  was  Go  years  of  age. 

Maryland  College  and  Station. — At  the  last  session  of  the  legislature  an  act 
was  |)assed  making  the  board  of  trustees  of  the  college  ex-otticio  the  State  board 
of  agriculture,  and  the  director  of  the  station  the  secretary  of  that  board.  Rob- 
ert B.  Mayo,  M.  D.  (.Johns  Hopkins),  has  been  appointed  to  the  station  staff 
for  investigations  on  i)oultry  diseases,  and  I>.  B.  Broughton,  a  recent  graduate 
of  the  college,  has  been  api)ointed  assistant  chemist,  vice  .J.  .J.  T.  Graham,  re- 
.vigned. 

Massachusetts  College  and  Station. — The  legislature  has  granted  a  deficiency 
approi)riation  of  .$2o,(J(lU,  increased  the  approi)riati()n  for  maintenance  by  .$13,000 
for  the  ensuing  year,  and  by  $20,000  annually  for  succeeding  years,  and  appro- 
priated .$4,000  for  repairing  and  refitting  the  station  building,  ,$34,000  for  the 
i-rection  and  equipment  of  a  horticultural  greenhouse  and  attached  building 
for  instruction,  .$5,000  for  additional  equipment  in  the  college,  and  $17,000  for 
repairs  and  miscellaneous  purposes,  making  an  aggregate  of  approximately 
$93,000. 

Michigan  College. — A  summer  school,  to  open  June  29  and  continue  four 
weeks,  is  announced  for  the  preparation  of  teachers  who  wish  to  teach  agricul- 
ture. W.  H.  French,  the  recently  appointed  professor  of  agricultural  education, 
will  have  charge  of  the  school. 

Minnesota  University  and  Station. — A  summer  school  of  forestry  at  Itasca 
State  Park  is  announced  to  open  July  1  and  continue  until  August  13.  The 
course  is  open  to  men  and  women,  and  includes  instruction  in  elementary  silvi- 
culture, forest  mensuration,  botany,  entomology,  geology,  and  surveying. 

H.  M.  Bush  has  been  appointed  assistant  in  agriculture,  and  has  entered  upon 
Ills  duties. 

Mississippi  College  and  Station. — R.  P.  Hibbard,  of  the  Bureau  of  Plant  Indus- 
try of  this  Department,  lias  accepted  an  appointment  as  bacteriologist,  his  work 
for  the  present  to  be  chiefly  in  dairy  bacteriology. 

Missouri  University  and  Station. — The  resignations  are  noted  of  Norman  D, 
Hendrickson,  assistant  in  agricultural  chemistry,  to  accept  a  position  witli  the 
Bureau  of  Chemistry  of  this  Department  at  its  Chicago  Food  and  Drug  Inspec- 
tion Laboratory;  of  Franli  G.  King,  assistant  in  animal  husbandry,  to  become 
assistant  to  the  secretary  of  the  State  board  of  agriculture;  and  of  H.  S.  Way- 
man,  instructor  in  daii-ying  and  assistant  dairyman,  to  engage  in  commei'cial 
work,  the  two  last-named  resignations  becoming  effective  June  1. 

C.  Stuart  Gager,  Ph.  D.,  director  of  the  research  laboratories  of  the  New  Yorlc 
Botanical  Gardens,  has  been  appointed  professor  of  botany  in  the  university  and 
botanist  to  the  station.     Doctor  Gager  will  enter  upon  his  duties  September  1. 

Montana  College  and  Station. — A  special  dairy  train  in  charge  of  the  dairy- 
man toured  the  State  during  May.  The  train  was  made  up  of  two  box  cars  fitted 
up  witli  a  milking  machine,  a  pasteurizer,  and  other  dairy  equipment,  power  being 
supplied  by  a  gasoline  engine  installed  in  one  car.  Four  of  the  best  dairy  cows 
at  the  station  were  also  taken  along  and  used  in  demonstrations  in  connection 
with  the  lectures. 

Nebraska  University  and  Station. — F.  D.  Heald,  professor  of  agricultural 
botany  in  the  university  and  botanist  in  the  station,  has  I'esigued  to  accept  the 
professorship  of  botany  in  the  University  of  Texas. 

New  Jersey  College  and  Stations.— The  State  legislature  has  passed  a  law 
establishing  a  State  live-stock  commission,  which  is  given  authority  to  i)urchase 
and  maintain  for  service  stallions  of  draft  and  coach  ty[)es.  and  (o  make  rules 
and  regulations  us  to  the  purchase,  distribution,  and  use  of  stallions  and  other 
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breeding  animals.  An  appropriation  of  .$20,000  was  made  available  for  initial 
expenses,  with  $5,000  annnally  for  maintenance.  F.  C.  Minkler,  animal  hus- 
bandman of  the  station,  and  recently  appointed  instructor  in  animal  husbandry 
in  the  college,  has  been  appointed  executive  officer  of  the  commission. 

New  Mexico  College  and  Station. — Luther  Foster  retired  from  the  presidency 
of  the  college  at  the  close  of  the  academic  year  to  devote  his  attention  entirely 
to  the  directorship  of  the  station.  The  retirement  of  J.  J.  Vernon  as  agricultur- 
ist of  the  college  and  station  is  also  announced. 

North  Dakota  College. — H.  L.  White,  of  the  medical  college  of  the  University 
of  Vermont,  has  been  elected  assistant  professor  of  physiological  chemistry  and 
toxicology,  and  J.  W.  Ince,  instructor  at  McGill  University,  has  been  elected  as 
Instructor  in  agricultural  chemistry. 

North  Carolina  College  and  Station. — In  recognition  of  the  long  services  to 
southern  agriculture  of  President  George  T.  Winston,  he  has  been  tendered  a 
pension  by  the  Carnegie  Foundation  for  the  Advancement  of  Teaching,  and  his 
retirement  is  announced  to  take  effect  July  1. 

One  of  the  station  barns  and  the  superintendent's  house  was  destroyed  by  fire 
May  25,  the  loss  including  practically  all  the  farm  implements  belonging  to  the 
station.  The  cause  of  the  fire  has  not  been  determined.  It  is  planned  to  re- 
place the  buildings  at  an  early  date. 

Ohio  University  and  Station. — The  college  of  agriculture  received  State  appro- 
priations of  $."),000  for  the  equipment  of  the  agricultural  building  and  $4,000  for 
the  equipment  of  the  agricultural  chemistry  laboratory.  The  station  was  granted 
$84,000,  of  which  $20,500  was  for  administration,  $8,1.50.87  for  agronomy,  $G,.327.!t2 
for  animal  husbandry,  $4,9.32.02  for  botany,  $2,712.30  for  entomology,  $3,500  for 
chemistry  and  nutrition,  $10,360.74  for  cooperative  experiments,  $8,133.34  for 
forestry,  $8,080.24  for  horticulture  and  horticultural  inspection,  $8,286.97  for 
soils,  and  $3,0o0  for  a  i)rinting  press,  equipment,  and  other  purposes. 

The  following  appointments  have  been  made  in  the  station  :  Joseph  H.  Gourley 
as  assistant  horticulturist:  Arnold  W.  Meyer,  of  Columbia  University,  as  assist- 
ant in  the  nutrition  Investigations,  and  H.  C.  George,  now  engaged  in  the  station 
cooperative  experiments,  as  assistant  experimentalist.  Messrs.  Gourley  and 
]\Ieyer  will  enter  upon  their  duties  September  1. 

Oklahoma  College. — According  to  press  reports  a  summer  school  for  teachers 
will  be  held  during  July  under  the  direction  of  Charles  Evans  as  dean.  It  is 
also  reported  that  the  State  legislature  has  passed  a  bill  requiring  the  teaching 
of  agriculture  in  the  public  schools  of  the  State  and  providing  for  the  establish- 
ment of  five  purely  agricultural  schools,  one  for  each  supreme  court  district  in 
the  State.  Two  of  these  schools  are  to  be  started  this  year,  two  in  1010,  and 
one  a  year  later.  The  bill  makes  these  schools  secondary  institutions  and  car- 
ries an  initial  appropriation  of  $20,000. 

Oregon  College. — E.  L.  Potter,  a  recent  graduate  in  animal  husbandry  of  the 
Iowa  College,  has  been  ai)pointed  instructor  in  animal  husbandry,  with  charge 
of  the  department. 

Pennsylvania  College  and  Station. — Charles  F.  Noll  has  been  appointed  as- 
sistant in  experimental  agronomy  and  has  entered  upon  his  duties. 

Porto  Rico  Station. — At  its  recent  session  the  legislature  appropriated  $20,000 
for  the  construction  of  a  new  station  building.  This  building  will  house  the 
offices  and  laboratories  of  the  station  and  will  be  of  colonial  design. 

Ernest  G.  Ritzman,  of  the  Bureau  of  Animal  Industry  of  this  Department,  has 
been  appointed  assistant  animal  husbandman,  and  entered  upon  his  duties 
May  25, 
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South  Dakota  College. — A  school  of  agriculturo  has  been  established  iu  cou- 
ueetiou  with  the  college  and  will  be  opened  the  first  Monday  in  November.  The 
course  will  extend  over  three  years  of  five  months  each,  and  is  intended  to  pre- 
pare young  men  for  life  on  the  farm.  Dr.  A.  A.  Brighani,  formerly  of  the  Rhode 
Island  College  and  Station  and  more  recently  connected  with  the  Columbia 
School  of  Poultry  Culture.  Waterville,  X.  Y.,  has  been  elected  principal  of  the 
school,  and  Miss  .Ii'ssic  M.  Ilodver,  preceptress. 

Tennessee  University  and  Station. — Morrill  Hall,  the  new  agricultural  build- 
ing, was  dedicated  May  28,  the  speakers  including  the  State  superintendent  of 
public  instruction,  the  State  commissioner  of  agriculture,  and  others.  Tne 
dedicatory  address  was  by  Dean  Davenport,  of  the  Illinois  University  and 
Station.  In  connection  with  the  exercises  a  three-day  farmers'  convention  was 
held  at  which  the  various  agricultural  organizations  of  the  State  were  repre- 
sented. Several  sessions  were  devoted  to  topics  pertaining  to  agricultural 
educatiou,  in  which  the  East  Tennessee  Educational  Association  cooperated. 

The  station  has  under  cultivation  a  20-acre  experimental  tract  at  the  State 
fair  grounds.  The  plats  are  so  arranged  as  to  be  as  instructive  as  possible 
at  the  date  of  holding  the  fair  and  will  be  used  for  demonstration  work  at  that 
time. 

Utah  College  and  Station. — Walton  Kirk  Brainerd,  at  present  instructor  in 
dairying  and  animal  husbandry  in  the  West  Virginia  University,  has  been 
appointed  professor  of  dairy  husbandry  in  the  college  and  dairyman  in  the 
station,  and  will  enter  upon  his  duties  July  1. 

Vermont  University  and  Station. — R.  M.  Washburn,  at  one  time  acting  pro- 
fessor of  dairy  husbandry  at  the  University  of  Missouri  and  at  present  dairy 
commissioner  of  that  State,  has  been  appointed  professor  of  dairy  husbandry 
and  dairy  husbandman,  vice  C.  L.  Beach,  whose  resignation  has  been  previously 
noted. 

"Wyoming  University. — Dr.  Charles  Oliver  Merica  was  elected  president  May 
9  and  entered  upon  the  duties  of  the  office  at  once. 

Agricultural  work  in  Manchuria. — E.  C.  Parker,  assistant  agriculturist  iu  the 
Minnesota  University  and  Station,  and  W.  H.  Tomhave.  assistant  in  animal 
husbandry  in  the  Pennsylvania  College  and  Station,  have  accepted  three-year 
commissions  as  expert  advisers  in  agriculture  to  the  Manchurian  government 
and  will  enter  upon  their  duties  about  August  15.  Among  other  lines  of  work 
the  government  purposes  organizing  an  experiment  station  at  Mukden  and 
eventually  an  agricultural  college  in  Manchuria. 

Agricultural  Education  in  Hawaii  and  Porto  Rico. — The  Secretary  of  the 
Interior  has  extended  to  Hawaii  and  Porto  Rico  the  benefits  of  the  Morrill  and 
Kelson  acts,  thereby  making  available  for  the  fiscal  year  ending  June  .30,  190S, 
and  succeeding  years,  the  funds  provided  by  those  acts  for  instruction  in  agri- 
culture and  the  mechanic  arts.  In  Porto  Rico  the  legislature  has  supplemented 
these  appropriations  by  grants  of  .$30,OftO  for  the  construction  of  buildings  and 
$10,000  for  the  purchase  of  land  at  Mayaguez,  wliere  it  is  planned  to  locate  a 
college  of  agriculture  and  mechanic  arts  as  a  department  of  the  University  of 
Porto  Rico.  The  legislature  also  granted  $3,000  to  the  Institnto  de  Agricultura 
Artes  y  Oficios  of  Lajas  for  repairs  and  maintenance,  and  extended  until  June 
30,  1910,  the  time  for  the  establishment  of  the  agricultural  institutes  provided 
for  by  the  act  of  1907. 

Change  in  Scope  of  the  Bussey  Institution. — The  Bussey  Institution  established 
at  Jamaica  I'iain,  Mass.,  in  IsTO,  in  accordance  with  the  will  of  Benjamin 
Bussey.  as  a  school  of  agriculture  and  horticulture  of  Harvard  University,  is  to 
be  closed  as  an  undergraduate  institution  ut  the  end  of  the  present  academic 
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year.  In  its  stead  it  is  planned  to  maintain  an  institntion  for  advanced  instruc- 
tion and  reseai-cli  in  agricultural  problems.  Tlie  reorganization  in  faculty  con- 
sequent upon  this  change  is  not  yet  comi)lete,  but  as  announced  includes  the 
following  appointments :  W.  M.  Wheeler,  i)rofessor  of  economic  entomology ; 
W.  E.  Castle,  professor  of  animal  hei'edity ;  E.  C.  Jeffery,  professor  of  experi- 
mental plant  morphology,  and  Dr.  Theobold  Smith,  professor  of  comparative 
pathology. 

Agricultural  Measures  Passed  by  Congress. — The  chief  agricultural  legislation 
enacted  liy  Congress  at  its  recent  sessidu  was  embodied  in  the  agricultural  ap- 
propriation act,  which  is  summarized  elsewhere  in  this  issue.  Provision  was 
made  for  the  publishing  of  100,000  copies  of  a  revision  of  the  special  report  on 
the  diseases  of  cattle,  and  an  increase  of  7,GS2  acres  in  the  allotment  of  public 
land  to  the  State  of  Kansas  under  the  Morrill  Act  of  1SG2  was  authorized  on 
the  ground  that  of  the  land  originally  selected  by  the  State  at  the  rate  of  ,$2.50 
per  acre  this  amount  should  have  been  listed  at  $1.25,  thereby  entitling  the  State 
to  a  corresponding  increase  in  quota. 

A  bill  introduced  by  Senator  Dick,  of  Ohio,  to  apply  a  itortion  of  the  proceeds 
of  the  sales  of  public  lands  to  the  establishment  and  maintenance  of  schools  of 
mines  and  mining  in  connection  with  tlie  colleges  of  agriculture  and  mechanic 
arts  was  passed  by  the  Senate  ^Nlay  15  without  amendment  and  referred  in  the 
House  to  the  Committee  on  Mines  and  Mining. 

A  bill  introduced  by  Representative  Mann,  of  Illinois,  to  regulate  commerce 
in  adulterated  and  misbranded  seeds  was  reported  from  the  House  Committee 
on  Agriculture  and  is  pending  on  the  House  Calendar.  The  other  agricultural 
bills  introduced,  including  the  various  measures  for  the  support  of  branch  ex- 
periment stations,  agricultural  high  schools,  and  agricultural  instruction  in 
normal  schools,  were  not  reported  from  the  committees  to  which  they  were 
referred. 

National  Conservation  Commission. — A  commission  on  the  conservation  of  the 
national  resources  has  been  appointed  by  President  Roosevelt,  its  work  to  be 
divided  into  sections  of  waters,  forests,  lands,  and  minerals.  In  addition  to 
Senators  and  Representatives,  the  personnel  of  this  commission  is  as  follows : 
Gifford  Pinchot,  chairman ;  W  J  McGee,  F.  H.  Newell,  Geo.  F.  Swain,  Henry 
S.  Graves,  Overton  W.  Price,  Chas.  McDonald,  Chas.  R.  Van  Hise,  John  Hays 
Hammond,  Irving  Fisher,  and  J.  A.  Holmes. 
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Many  of  the  intricate  problems  in  agriculture  which  attempt  is 
being  made  to  work  out  lead  back  into  the  realm  of  pure  science. 
This  is  true,  although  the  subjects  themselves  as  viewed  from  their 
practical  bearings  may  seem  remote  from  it.  Their  successful  solu- 
tion calls  not  only  for  familiarity  with  these  sciences  and  the  methods 
of  investigation  which  have  been  developed  in  them,  but  also  for  a 
sympathy  with  the  point  of  view  of  pure  science.  Such  agricultural 
science  as  we  have  is  built  upon  the  jjrimary  sciences  and  their  appli- 
cations, and  we  must  continue  to  draAv  upon  them  and  their  methods 
and  hence  to  keep  in  close  touch  with  their  progress.  In  our  attempts 
to  develop  the  applied  science  of  agriculture  it  must  not  be  forgotten 
"  that  the  new  is  built  upon  the  old  and  includes  the  old." 

Much  of  our  investigation  in  agriculture  has  started  out  in  too  nar- 
row a  way.  It  has  considered  the  subject  simph^  as  it  is  presented  in 
the  practical  problem,  without  sufficient  attention  to  analyzing  it  into 
its  primary  factors  from  a  scientific  standpoint.  To  that  extent  it  has 
often  been  misdirected  and  has  not  been  fundamental.  AVe  have  spent 
years  in  experimenting  on  the  fertilizer  requirements  of  specific  crops, 
with  ver}'  little  study  as  to  the  physiological  phases  of  the  question, 
the  function  which  the  various  constituents  phiy,  or  the  changes  they 
induce.  ^Ye  know  very  little  of  what  takes  j^lace  in  the  plant  or  the 
soil  as  a  result  of  our  treatment.  Until  the  theory  of  the  use  of  ferti- 
lizers has  been  worked  out  and  the  reasons  for  the  apparent  results 
which  follow  their  use,  we  shall  have  no  sound  basis  for  the  interpreta- 
tion of  the  results  of  practical  experiments  or  for  teaching  the  subject 
of  plant  nutrition. 

The  advantage  of  agricultural  science  over  the  individual  sciences 
as  applied  to  agricultural  problems  should  lie  in  its  special  point  of 
view  and  in  the  bringing  of  various  sciences  to  bear  on  these  problems. 
For  its  purposes  the  boundaries  of  the  primar}'  sciences  are  over- 
stepped. The  investigator  in  that  field  is  not  restricted  to  a  single 
science,  but  employ's  the  teachings  and  the  methods  of  several,  as  his 
case  requires,  acting  as  a   coiuiecting  or  coordinating  agent.     This 
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cosmopolitan  relationship  calls  for  Avidespread  familiarity  with  the 
Avhole  field  of  natnral  science.  Its  danger  is  too  close  specialization 
and  disregard  of  everything  in  the  pure  sciences  which  does  not  bear 
directly  and  quite  immediately  on  the  field  of  agriculture.  Such  a 
course  tends  to  narrowness  and  to  superficiality  on  the  part  of  its 
adherents. 

This  is  a  real  danger  in  the  development  of  a  corps  of  agricultural 
Avorkers  in  this  country.  Too  close  and  especially  too  early  special- 
ization in  his  studv  and  interests  is  a  serious  disadvantage  to  the 
worker  in  agricultural  science.  It  not  only  narroAvs  down  his  vieAV 
of  the  field  of  science  as  a  Avhole.  but  it  fails  to  bring  him  into  sym- 
pathetic relations  Avith  it.  His  principal  interest  in  these  sciences 
is  often  restricted  to  Avhat  he  can  get  out  of  them.  Although  his 
problems  may  lie  in  the  field  of  agronomy,  he  should  never  forget 
that  such  scientific  Avork  as  he  does  Avill  in  reality  be  in  such  sciences 
as  botany  and  chemistry  and  Avill  be  measured  by  their  standards,  and 
hence  his  preparatory  equipment  must  almost  of  necessity  include  a 
good  grounding  in  these  departments  as  Avell  as  in  their  special  appli- 
cations. And,  similarl3^  preparation  for  research  in  animal  nutri- 
tion should  include  a  quite  thorough  knoAvledge  of  animal  physiology 
and  physiological  chemistry,  for  ^\  ithout  this  it  will  lie  almost  impos- 
sible to  folloAv  the  progress  of  investigation  and  to  take  advantage  of 
it  in  conducting  special  researches. 

The  preparation  of  the  student  for  research  in  agriculture  requires 
a  quite  different  course  of  training  from  that  for  farming  occu- 
pations. Our  agricultui-al  courses  in  themselves  do  not  furnish  it. 
They  not  only  do  not  take  the  student  far  enough  but  they  are  too 
specialized,  and  the  specialization  in  science  and  its  applications 
begins  too  early  in  the  course.  The  objection  to  some  of  these  courses 
as  a  foundation  for  advanced  study  is  that  the  student  often  acquires 
a  rather  narroAv  view  of  what  Avill  be  helpful  in  his  future  study, 
as  a  result  of  which  he  continues  specializing  in  his  graduate  work, 
selecting  only  such  i)arts  of  the  sciences  he  takes  up  as  seem  to  have 
a  direct  bearing  on  his  field.  Not  having  had  a  thorough  training 
in  science  in  his  regular  course,  he  may  fail  to  acquire  it  at  all  even 
though  he  takes  considerable  graduate  AVork.  To  this  extent  his 
preparation  is  superficial  and  has  developed  a  Avrong  point  of  view. 
He  does  not  fully  aj^preciate  the  needs  of  a  broader  outlook  into 
science,  and  the  tedious  and  laborious  methods  of  the  older  sciences 
do  not  appeal  to  him.  Instead,  he  looks  to  a  short  cut  in  solving 
agricultural  questions  or  in  getting  an  answer  Avhich  Avill  meet  prac- 
tical requirements,  and  his  method  put  in  practice  usually  invoh^es 
borroAving  rather  than  building. 

P'ortunately,  it  should  be  said,  these  conditions  of  environment 
Avhich  surround  the  embryo  investigator  are  being  steadily  improv-ed 
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witli  (ho  raising  of  standards  for  entrance  and  for  instrnction  at  the 
aoricuitural  colleges,  and  Avith^the  increased  flexibility  of  these 
courses.  The}^  have  thus  become  more  adaptable  to  the  needs  of 
various  classes  of  students. 

The  advantages  to  station  work  of  the  broad  view  afl'orded  by  train- 
ing in  the  older  sciences  have  been  shown  in  a  number  of  instances  the 
past  year.  Men  have  come  into  the  station  work  who  brought  to  it  a 
thorough  grounding  in  science,  although  they  had  but  little  infornui- 
tion  regarding  the  practice  of  agriculture  or  its  particular  problems. 
AVhen  these  problems  have  been  laid  before  them  the}-  have  proceeded 
to  analyze  them  and  work  them  out  according  to  the  methods  of 
their  science,  cutting  away  from  stereotyped  methods  and  approach- 
ing the  subject  from  a  new  point  of  view.  In  this  way  the  accumu- 
lated records  of  chicken  breeding  have  been  subjected  to  biometric 
stucl}^,  and  the  changes  in  cheese  making  have  been  approached  from 
the  standpoint  of  physical  chemistry. 

The  result  has  been  illuminating.  It  has  emphasized  the  advantage 
of  the  num  who  has  broad  and  thorough  training  in  science,  and  has 
suggested  this  class  of  investigators  as  the  channel  through  which 
progress  in  fundamental  inquiries  may  be  most  rapid.  The  free- 
dom for  such  investigation  •which  has  come  in  the  past  two  years, 
and  release  from  other  duties  of  a  miscellaneous  character,  is  attract- 
ing to  the  experiment  stations  a  considerable  number  of  men  trained 
in  the  pure  sciences,  who  have  heretofore  looked  askance  at  them  as 
a  field  of  activity. 

Recent  progress  in  physiological  chemistry  points  to  a  line  of  in- 
quiry Avhich  may  be  helpfid  in  understanding  certain  processes  in  the 
animal  body.  It  illustrates  an  attempt  to  get  beyond  an  empirical 
fact  long  know'n  and  discover  the  fundamental  reason  lying  back  of 
it.  It  shows  the  breadth  of  view  required  of  the  investigator,  and  the 
account  wdiich  he  nnist  take  of  the  progress  of  science. 

A  thorough  understanding  of  the  fundamental  laws  of  nutrition  must 
consider  the  chemistry  of  cells  and  organs  as  well  as  the  chemistry  of  the 
body  as  a  whole.  Within  the  last  few  years  physiologists  and  physi- 
ological chemists  have  carried  on  researches  in  body  chemistry  which 
have  yielded  very  important  results,  and  may  have  a  bearing  on  diffi- 
cult questions  relating  to  animal  nutrition.  For  instance,  investiga- 
tions have  been  conducted  by  Mendel  and  his  students  at  Yale  Uni- 
versity on  the  growth  and  development  of  the  animal  body,  particu- 
larly with  pigs  and  poultry.  These  investigations  have  dealt  with 
the  composition  and  chemical  changes  which  are  characteristic  of 
developing  organisms,  and  the  equij^ment  of  such  organisms  (diges- 
tive ferments,  secretive  glands,  etc.),  for  utilizing  the  nutritive  mate- 
rials presented  to  them. 
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The  investigations  with  hens'  and  clucks'  eggs  incubated  for  differ- 
ent j^eriods  have  given  new  evidence  regarding  the  synthesis  puri  in 
embryonic  life,  the  fresh  egg  being  practically  free  from  puri.  In  the 
case  of  the  embryonic  pig  it  was  found  that  the  developing  muscle 
tissue  contained  glycogen  during  embryonic  life,  Avhich  during  the 
early  stages  of  this  period  had  a  relatively  greater  digesting  power 
than  that  of  the  liver  tissue ;  while  the  embryo  liver  in  the  early  stages 
of  development  is  entirely  free  from  glycogen  and  only  graduallj^ 
acquires  its  characteristic  digesting  capacity. 

The  influence  of  the  nervous  system  in  connection  with  the  activi- 
ties of  the  body  has  long  been  regarded  as  very  important,  but  more 
recent  study  indicates  the  action  of  another  series  of  agents.  These 
are  excitatory  substances  of  chemical  character,  which  act  as  a  con- 
necting or  controlling  mechanism  in  coordinating  the  activities  of 
various  organs. 

We  are  accustomed,  as  Starling  says,  to  regard  each  act  in  the  life 
of  an  animal  as  a  link  in  a  never-ending  chain  of  adaptations  to  the 
environment,  each  act  being  a  complex  of  a  number  of  mutually 
adapted  activities  affecting  very  different  parts  of  the  body.  This 
united  action  of  several  different  organs  seems  to  call  for  the  exist- 
ence of  some  connecting  or  controlling  agent.  In  many  cases  this  is 
represented  by  the  nervous  system,  but  in  many  others  it  now  appears 
to  be  effected  by  chemical  means,  which  are  present  in  the  internal 
nutrient  fluid  of  organisms,  and  function  not  as  foods  in  the  ordinary 
sense  but  as  excitatory  substances. 

For  these  chemical  compounds,  called  "  reizstoffe  "  by  the  Germans, 
Starling  suggests  the  name  of  "  hormones."  These  bodies,  it  is 
found,  can  be  isolated  and  studied  as  to  their  nature  and  function, 
and  this  has  been  done  successfully  in  the  case  of  certain  of  them. 
They  are  believed  to  be  nonassimilable  and  to  yield  no  appreciable 
amount  of  energy,  but  their  importance  depends  on  their  dynamic 
effects  on  the  living  cells. 

A  striking  illustration  of  this  chemical  stinudation  is  met  Avith  in 
the  alimentary  tract.  The  secretion  of  digestive  juices  by  organs 
which  are  remote  from  each  other  and  apparently  without  connection 
is  found  to  be  brought  about  by  definite  substances  for  which  the 
name  "  secretins  "  has  been  proposed.  It  appears  that  after  digestion 
has  begun  b}?^  psychic  stimulation  the  digestive  processes  are  con- 
tinued entirely  by  chemical  stimulation,  the  stimulating  material  or 
materials  first  formed  passing  into  the  blood  and  being  carried  to  the 
next  set  of  organs  which  require  stimulation  in  order  to  pour  out  the 
digestive  juice. 

This  investigation  represents  an  attempt  to  determine  not  merely 
what  the  return  will  be  from  a  certain  feeding  stuff',  or  how  much 
of  it  is  digested,  but  the  manner  in  which  digestion  takes  place,  the 
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nieoliaiiisiii  of  tlio  process,  and  tlic  reason  Avliich  lies  hack  of  the 
observed  result.  Evidently  we  are  o.dy  at  the  threshold  of  this  new 
line  of  study,  and  influences  of  this  sort  may  possibly  serve  to  throw 
some  li<2:ht  on  the  differences  which  are  connnonly  observed  in  the 
effect  of  similar  feeds  on  ditl'erent  individuals  or  under  differejit  con- 
ditions. The  primary  effect  of  the  excitatory  substances  is  to  excite 
increased  activity  of  the  res[)onsive  or<rans,  and,  as  Starlinu:  points 
out,  such  a  state  of  increased  functional  activity  can  i*ot  be  without 
significance  for  the  nuti'ition  of  the  tissues  concerned. 

One  of  the  most  strikin<ji;  illustrations  of  the  action  of  these  exci- 
tatory bodies  was  observed  in  comiection  with  the  secretion  of  milk. 
It  was  found  that  durin*^  the  embryonic  life  of  manmials  the  young 
organism  produces  a  definite  chemical  substance  which  passes  into 
the  circulation  of  the  parent  organism  and  is  responsible  for  the 
growth  and  development  of  the  mammarj^  glands.  This  mammary 
hormone  or  excitatory  substance  can  be  isolated,  and  proi^erly  admin- 
istered will  i^roduce  all  its  characteristic  effects.  After  such  stimu- 
lation ceases,  at  birth,  the  gland  substance  which  has  accumulated 
undergoes  autonomous  dissimilation  with  the  formation  of  milk,  i.  e., 
enters  into  a  state  of  prolonged  activity.  Milk  secretion  is  found  to 
be  due  to  the  removal  of  a  stimulus  and  not  to  the  production  of  a 
new  stimulating  substance.  The  seat  of  the  production  of  the  hor- 
mone, the  quantity  in  which  it  is  produced,  and  the  influences  which 
surround  it  remain  for  future  investigation. 

These  examples  show,  as  Starling  states,  that  it  is  possible  by 
chemical  means  to  influence  either  the  functional  or  the  nutritional 
condition  of  a  tissue,  in  the  direction  either  of  increased  or  diminished 
activity,  and  that  such  means  are  normally  employed  by  the  animal 
body  for  coordinating  the  activities  and  growth  of  widely  separated 
organs.  These  bodies  are  of  a  relatively  simple  chemical  character, 
and  are  susceptible  of  isolation  and  even,  as  in  the  case  of  adrenalin, 
of  sj'iithesis.  They  are  evidently  widespread  in  their  distribution 
and  effects,  and  it  is  suggested  that  future  investigations  may  result 
in  a  series  of  agents  by  which  many  of  the  most  important  functions 
of  the  body  may  be  controlled. 
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New  unit  for  energy,  A.  T.  Jones  iScinicc,  ii.  scr.,  27  {190S),  No.  67.0,  p. 
28). — Tlie  author  calls  attention  to  the  fact  that  the  word  "therm,"  propdsed 
by  Aruisby  (E.  S.  R.,  10,  p.  704),  as  a  convenient  unit  to  express  1,000,000 
gram-calories,  has  been  used  occasionally  to  mean  tlie  gram-calorie,  and  he 
suggests  the  use  of  the  terms  "  liilocalorie "'  and  *'  megacalorie."  These  terms, 
he  points  out,  are  in  accord  with  other  units  emi)loyed  in  physical  measure- 
ments. 

On  fermentation,  A.  E.  Taylor  {Unir.  Cal.  Puhs.,  Path.,  1  (1907),  No.  8, 
pp.  S7-3Jfl). — A  series  of  lectures  delivered  at  the  T^niversity  of  California. 
The  subjects  treated  include  the  theory  of  catalysis  applied  to  fermentation, 
the  fermentation  of  carbohydrates,  protein,  and  fat,  the  nature  of  ferments 
and  the  reactions  of  fermentations,  tlie  specificity  of  ferments,  and  the  role  of 
fermentations  in  metabolism. 

The  analysis  of  the  cleavage  products  of  egg  albumen,  P.  A.  I.evene  and 
W.  A.  Beatty  {Biochem.  ZfscJir.,  .',  {1907).  No.  .'i-G,  pp.  305-31 1).— The  authors 
identified,  as  cleavage  products  per  100  gm.,  2  gm.  glycocoU  and  alanin,  17  gm. 
amino-valeric  acid  and  leucin,  8.75  gm.  glutaminic  acid,  0.5  gm.  inactive 
a-prolin,  and  1. !.*.">  gm.   tyrosin. 

The  hydrolysis  of  proteids  by  means  of  dilute  sulphuric  acid,  P.  A.  Levene 
and  C.  L.  Alsberg  {Biochem.  Ztschr.,  J,  {1907),  No.  'i-O,  pp.  3V2-315).^X  brief 
report  showing  the  kinds  and  amounts  of  cleavage  products  obtained  from 
gelatin,  casein,  and  edestin. 

Hydrolysis  of  amandin  from  the  almond,  T.  B.  Osborne  and  S.  H.  Clapp 
{Amo:  Jour.  Phi/sioL,  20  {190S),  No.  //,  pp.  '/7rM76').— Of  the  .^)!)  per  cent  of 
material  obtained  by  hydrolysis  of  amandin  the  following  are  the  constituents 
obtained  in  tlie  greatest  pi-oportion :  Glutaminic  acid  23.14  per  cent,  arginin 
11.85  per  cent,  aspartic  acid  5.42  per  cent,  leucin  4.45  per  cent,  and  ammonia 
.'].70  i)er  cent.     Tryptoiihan  was  not  determined. 

Hydrolysis  of  the  proteins  of  maize  (Zea  mays),  T.  B.  Osbosne  and  S.  H. 
Clapp  (Amcr.  Jour.  Physiol,  20  (1908),  No.  J,,  pp.  //77-'/.93).— The  hydrolysis 
products  of  zein,  constituting  Gl.So  per  cent  of  the  material  taken,  were  alanin 
2.23  per  cent,  valin  0.29  per  cent,  leucin  18.60  per  cent,  prolin  0.53  per  cent, 
phenylalanin  4.87  per  cent,  aspartic  acid  1.41  per  cent,  glutaminic  acid  18.28  per 
cent,  serin  0.57  per  cent,  tyrosin  3.J55  i)er  cent,  arginin  I.IG  per  cent,  histidin 
0.43  per  cent,  and  ammonia  3.01  per  cent.  GlycocoU,  lysin.  and  tryptophan  were 
not  present.  The  45.44  per  cent  cleavage  products  isolated  from  the  alcohol 
soluble  pi'oteid  of  maize  were  glycocoU  0.25  per  cent,  leucin  6.22  per  cent,  pro- 
lin 4.99  per  cent,  phenylalanin  1.74  per  cent,  aspartic  acid  0.63  per  cent,  glutam- 
inic acid  12.72  per  cent,  tyrosin  3.78  per  cent,  arginin  7.06  per  cent,  histidin  3.00 
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per  cent,  lysin  2.93  per  cent.  ;uul  ;iiiiiii()ni;i  i.'.]2  per  coiit.  Tlie  prosoiico  of  tryp- 
tophan was  demonstrated.     Alanin,  valin,  and  serin  wt-re  not  isolated. 

"These  fiiLinres  show  that  zein,  like  the  other  alcohol  soluble  proteins,  is 
characterized  by  yielding  a  very  small  percentafic  of  arginin  and  histidin,  no 
lysin,  and  much  anunonia  and  prolin.  The  i)roportion  of  glutaniinic  acid  is 
much  less  tlian  that  found  in  the  other  alcohol  soluble  proteins,  hordein  and 
gliadin,  wliile  the  i)rop(»rti<in  of  leucin  is  very  much  greater.  Unfortunately 
the  amount  of  the  alkali  soluble  protein  wldcli  was  available  for  hydrolysis  was 
too  small  to  enable  us  to  obtain  satisfactory  results  for  quantitative  comi)ari- 
son.  It  is  interesting,  however,  to  note  that  those  amino  acids  which  are  lack- 
ing in  zein  are  all  present  in  notable  proportions  in  this  protein,  so  that  the  nux- 
ture  of  the  proteins  as  they  occur  in  this  seed  yields  all  of  the  amino  acids 
usually  obtained  from  jirotein  substances." 

The  hydrolysis  of  gliadin  from  rye,  T.  P..  Osborne  and  S.  IT.  Clapp  (A inn: 
Jour.  I'hysiol.,  20  {11)08),  No.  J,,  pp.  -}.') J-'/9f>).— The  authors  determined  the 
products  obtained  by  hydrolysis  of  rye  gliadin  and  report  the  results  in  compari- 
son with  similar  data  which  have  been  reported  for  wheat  gliadin  (E.  S.  R., 
19,  p.  702),  hordein  of  barley  (E.  S.  It.,  10,  p.  (ill),  and  zein  of  maize  (see 
above).  The  64.31  per  cent  hydrolysis  products  ol)tained  from  rye  gliadin  are 
made  up  as  follows:  (Jlycocoll  0.13  per  cent,  alanin  1.33  per  cent,  leucin  0.30  per 
cent,  prolin  9.S2  per  cent,  phenylalanin  2.70  per  cent,  aspartic  acid  0.25  per  cent, 
glutaminic  acid  33.81  per  cent,  serin  0.00  jier  cent,  tyrosin  1.19  per  cent,  arginin 
2.22  i)er  cent,  histidin  0.39  per  cent,  and  ammonia  5.11  per  cent.  Valin  and 
cystin  were  not  isolated,  but  tryptophan  was  found  to  be  present. 

"  The  agreement  between  the  analyses  of  the  gliadin  from  wheat  and  rye  is 
so  close  that  the  conclusion  that  differences  exist  between  the  preparations  from 
these  two  seeds  is  not  justified.  Between  hordein,  zein,  and  gliadin,  however, 
such  distinct  differences  exist  that,  taken  in  connection  with  the  differences  in 
ultimate  composition  and  properties,  there  can  be  no  question  that  these  are  dis- 
tnictly  different  proteins.  These  hydrolyses  show  that  the  alcohol-soluble  pro- 
teins of  the  cereals  form  a  distinctly  characterized  group  which  differ  from 
all  the  other  protein  substances  thus  far  analyzed.  These  differences  are  espe- 
cially shown  in  their  high  content  of  prolin,  glutaminic  acid,  and  anunonia, 
and  their  low  content  of  arginin  and  histidin  and  absence  of  lysin.  Zein  is 
especially  worthy  of  note,  as  it  lacks  glycocoll,  lysin,  and  tryptophan,  which 
are  obtained  from  nearly  all  the  other  proteins." 

The  condensation  of  acetaldehyde  and  its  relation  to  the  biochemical  syn- 
thesis of  fatty  acids,  H.  S.  Raper  {Jour.  Chem.  Hoc.  [London],  Dl  {1907),  Xo. 
5'il,  pp.  1S31-1S3S). — The  investigation  reported  is  a  contribution  to  the  ques- 
tion of  the  possible  formation  of  fatty  acids  in  animals  from  carbohydrates  by 
condensation  of  "  some  highly  reactive  substance  containing  two  carbon  atoms 
and  formed  in  the  decoiii|iosition  of  sugar." 

The  characteristics,  especially  the  polarization,  of  saccharin  and  alkali 
saccharinate,  E.  Rimbacii  and  E.  Heiten  {Licbig's  Ann.  Chcm.,  359  {1908), 
No.  3,  pp.  317-335). — Experimental  data  are  reported  and  discussed. 

The  sources  of  arsenic  in  certain  samples  of  dried  hops,  W.  W.  Stock- 
BEUCiER  {U.  S.  Dept.  Ayr.,  Jiur.  Plant  ln<lufi.  Bui.  lilt,  pp.  J/l-'iG). — Froni  the 
investigations  mentioned  the  following  conclusions  are  drawn: 

"Traces  of  arsenic  may  occasionally  be  found  in  dried  bops  irrespective  of 
their  geographical  origin. 

"  If  available  arsenic  is  i)resent  in  the  soil  it  may  be  taken  up  by  the  hop 
plant  under  favorable  conditions. 
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"  Except  in  rare  cases  the  amount  of  arsenic  derived  from  the  soil  by  the  hop 
plant  is  probably  smaller  than  0.01  irrain  per  pound  of  dry  hojjs,  which  is  the 
smallest  amount  regarded  as  deleterious  by  the  Ivoyal  Commission  on  Arsenical 
Poisoning  in  England.  * 

"  By  the  use  of  impure  sulphur  during  the  process  of  curing,  hops  may  be 
contaminated  with  arsenic,  which  will  be  concentrated  in  the  lower  layers  on 
the  kiln  floor,  with  the  result  that  certain  samples  may  show  an  amount  greater 
than  0.01  grain  per  pound. 

"  The  in-obability  of  hops  acquiring  arsenic  from  what  seems  to  be  a  very 
ready  source  may  be  much  lessened  by  employing  only  the  very  highest  grades 
of  purified  sulphur  In  hop  curing^  and  the  quantity  used  should  l)e  reduced  to 
the  lowest  possible  limit." 

Some  technical  methods  of  testing  miscellaneous  supplies,  P.  H.  AValker 
(Z7.  S.  Dci)t.  Agr.,  Bar.  Chcm.  Bui.  100,  mt.  .'/8)'. — The  methods  described  are 
those  Avhlch  have  been  found  useful  in  the  Bureau  of  Chemistry  in  the  examina- 
tion of  such  materials  as  paints  and  paint  materials,  inks,  lubricating  oils,  soaps, 
glue,  glycerin,  and  other  articles  purchased  by  the  (Jovernment.  In  general 
these  methods  ha\e  been  compiled  from  a  variety  of  sources,  and  modifications 
that  were  found  necessary  have  l)een  made. 

Utilization  of  the  by-products  of  sugar  factories  and  distilleries,  L. 
Lemajre  (Eiigrais,  22  {I'.Wl),  Nos.  .'lO,  pp.  U.JJ-H.jT ;  i,l,  pp.  DT.I-'JSI ;  .'/l,  pp. 
1123-1127). — A'arious  processes  for  extracting  potash  and  ammonia  salts  and 
tartar  from  such  by-products  are  described,  as  well  as  the  direct  uses  of  some  of 
them  as  feeding  stuffs  and  fertilizers. 

Poisonous  beans  called  Hungarian  beans,  Evesque,  Verdier,  and  Bretin 
(Jour.  I'hann.  ct  Chiiii.,  6.  .s-c/'.,  26  (1907),  Xo.  8,  pp,  3.',S,  J '/J^).— According  to  the 
authors'  conclusions,  morphological  and  histological. characteristics  are  not  suf- 
ficient for  establishing  the  nontoxicity  of  Iteans.  The  intensity  of  coloration  of 
picrate  of  soda  paper  and  the  rapidity  with  which  it  is  produced  serves  as  an 
indication  of  the  amount  of  hydrocyanic  glucosid  present.  A  method  is  described 
for  the  rapid  determination  of  the  glucosid. 

On  the  determination  of  ammonia,  A.  Ronchese  (Compt.  Rend.  8oc.  Biol. 
[Paris],  62  (1007),  Xo.  16,  pp.  867-86!);  a&.s-,  in  Bui.  Soc.  VIrini.  France,  J,,  ser.,  3 
(1908),  Xo.  1,  pp.  .'i2,  -'/.?). — The  author  explains  the  application  of  his  method, 
which  has  already  been  noted  (E.  S.  R.,  19,  p.  407),  to  the  examination  of 
ammoniacal  salts,  urea,  and  urine  and  to  the  determination  of  total  nitrogen 
and  urinary  ammonia. 

'Ne'w  indirect  gravimetric  methods  for  carbon  dioxid  and  nitrogen  in 
nitrates,  P.  Jannasch  (Abs.  in  Clirni.  Zentbl.,  1908,  I,  Xo.  J,,  pp.  JflO,  -'ill).— 
Methods  of  determining  carbon  dioxid  and  nitrogen  in  nitrates  by  fusion  with 
sodium  tungstate  and  tungstic  acid  which  drives  off  these  substances  are 
described.  The  carbon  dioxid  may  be  determined  either  by  loss  in  weight  or 
it  may  be  collected  when  driven  off  from  the  fusion  in  soda-lime  and  weighed. 

Note  on  the  Dyer  method  for  the  determination  of  plant  food  in  soils, 
F.  T.  Shutt  and  A.  T.  Charron  (.1?>.s-.  in  l^ricncc,  n.  ser.,  27  {1908),  Xo.  686,  p. 
295). — This  is  an  abstract  of  a  i)aper  presented  at  the  Chicago  meeting  of  the 
American  Chemical  Society  in  which  the  authors  reported  results  of  studies  of 
the  influence  of  time  of  digestion  and  volume  of  solution  in  the  Dyer  method. 
The  results  indicate  no  reason  for  departing  from  the  time  and  volume  limits 
given  by  Dyer  in  his  original  account  of  the  method. 

On  free  humus  acids  in  upland  moor  soils  and  their  determination,  A.  Bau- 
MANN  and  E.  Gully  (Xatunc.  Ztschr.  Forst  ii.  Landw.,  6  (1908),  Xo.  1,  pp. 
1-6). — The  nature  and  importance  of  humus  acids  in  moor  soils  are  briefly 
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discussed,  and  tlio  followini,'  iiiotliod  of  tcsCmjx  for  acidity  iUw  to  such  acids  is 
described  : 

To  100  CO.  of  a  water  solution  of  2  jj;m.  of  potassium  iodid  and  0.1  jjui.  of 
potassium  iodate  add  1  gm.  of  the  soil  in  case  of  peaty  soils,  but  a  larger 
amount  in  case  of  mineral  soils.  Allow  the  mixture  to  staud  with  frequent 
shaking  for  ]  hour,  and  filter.  Test  for  iodin  set  free  by  the  organic  acids  by 
adding  a  few  drops  of  the  filtrate  to  a  dilute  starch  solution.  For  exact  deter- 
miiation  of  the  free  acids  the  authors  refer  to  a  simple  oudiometric  method 
described  by  one  of  thi'ni  sexcral  years  ago. 

An  improved  method  of  determining  acidity  in  soils,  II.  Hucutino  (Zl-sclir. 
Angew.  Chan.,  21  (li)OS),  A'o.  .'/,  pp.  151-153;  abs.  in  Chem.  Zenthl.,  1908,  I,  No. 
8,  p.  760;  Analyst,  33  (1908),  A'o.  385,  p.  I.'i2;  Jour.  CJicin.  Soc.  [London],  9.', 
(1908),  No.  5J,5,  II,  pp.  231,  232;  Bui.  Soc.  Chim.  France,  J,,  scr.,  .'/  (1908),  No.  8, 
p.  610). — The  method  described  is  a  modification  of  Tacke's  method  which  is 
based  upon  the  decomposition  of  calcium  carbonate  when  mixed  with  acid  soils 
(E.  S.  R.,  9,  p.  32). 

In  the  method  described  10  to  30  gm.  of  humus  soil,  or  30  to  50  gm.  of 
mineral  soil,  is  mixed  with  water  and  a  moderate  excess  of  calcium  carbonate. 
The  carbon  dioxid  evolved  is  removed  with  a  stream  of  hydrogen,  .50  cc.  of  20 
per  cent  hydrochloric  acid  is  then  added,  and  the  carbon  dioxid  thus  set  free 
from  the  calcium  carbonate  not  previously  decomposed  by  the  soil  acids  is  col- 
lected in  standard  solution  of  caustic  «oda  aud  determined  by  titration  in  the 
usual  manner. 

Eliminating'  the  citric  acid  from  the  soil  solution  (Intcrnat.  Sttf/ar  Jour., 
10  (1908),  No.  110,  pp.  59,  60).— The  method  which  has  been  worked  out  in  the 
laboratory  of  the  sugar  experiment  station  at  Lima,  Peru,  is  as  follows: 

"  To  the  750  cc.  of  the  filtered  solution  which  contains  iron,  potash,  lime,  etc., 
add  a  few  drops  (2  or  3  cc.)  of  HNO3;  evaporate  to  a  volume  of  about  100  cc. 
Transfer  the  evaporated  solution  to  a  200  cc.  Kjeldahl  digestion  flask  used  for 
the  nitrogen  determination,  and  continue  the  evaporation  in  this  flask  until  the 
solution  is  reduced  to  50  or  75  cc.  Add  30  or  40  cc.  of  strong  HNO3,  continue 
the  boiling  and  evajiorating  until  reddish  fumes  are  given  off  and  then  boil  5 
or  10  minutes  longer.  Kemove  the  flask,  transfer  the  contents  to  a  small 
evai)orating  dish,  add  a  little  HCl  (3  or  4  cc),  evaporate  to  dryness.  If  the 
operation  is  carefully  conducted  there  will  be  no  citric  acid  remaining.  The 
work  from  this  point  is  continued  in  the  regular  manner."' 

The  volatilization  of  certain  mineral  elements  in  ashing  plant  materials, 
W.  W.  Skinner  (Ahs.  in  Science,  n.  scr.,  27  (1908),  No.  686,  p.  296).— This  is 
an  abstract  of  a  paper  presented  at  the  Chicago  meeting  of  the  American  Chem- 
ical Society.  This  paper  gives  results  of  studies  on  the  loss  of  sulphur  when 
orgrnic  substances  are  ashed  by  the  ordinary  method  as  compared  with  the 
sulphur  obtained  by  the  peroxid  and  combustion  in  oxygen  methods.  "Analyses 
are  given  of  2  samples  of  cotton-seed  meal,  2  samples  of  nuistard-seed  meal, 
3  samples  of  malt,  4  samples  of  barley,  and  3  samples  of  wheat.  The  loss  of 
sulphur  varied  from  81)  per  cent  to  07  per  cent." 

A  simple  method  for  estimating  calcium  in  organic  materials,  II.  Aron 
(Biochem.  Ztschr.,  Jf  (1907),  No.  2-3,  pp.  268-270).— \\\  the  method  described 
organic  matter  is  destroyed  with  nitric  and  sul|)huric  acid  and  the  calcium 
which  then  exists  as  sulithate  is  precii>ilated  with  absolute  .-ilcohol  and  weighed. 
As  the  author  points  out,  the  method  can  not  be  thus  uswl  if  barium  or  stron- 
tium is  present. 

Measurement  of  citral  in  species  of  lemon  grass,  A.  Hi.ocir  (/>/</.  I'Jcon. 
Indo-Chine,  n.  acr.,  10  (1907),  No.  67,  pp.  78J-788). — The  author  concludes  from 
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bis  studies  that  exact  lueasuremeut  of  citral  in  lemon  grass  is  not  possible. 
Scliimmers  process  gives  only  the  relative  value  of  the  essential  oil.  The  cleter- 
miuatious  should  always  be  made  under  the  same  conditions  of  time  and  tem- 
perature. The  value  taken  should  be  the  average  of  4  to  6  tests,  and  a  margin 
of  from  2  to  3  per  cent  is  allowable  in  averaging  the  results  obtained. 

Detection  of  citric  acid,  G.  Favrel  (Bui.  Soc.  Sci.  Nancy,  3.  scr.,  8  {1901), 
ISO.  2,  pp.  2JfO,  2-'fl). — The  method  described  is  based  upon  the  decomposition  of 
citric  acid  by  concentrated  sulphuric  acid. 

Detection  of  hydrogen  peroxid  in  milk,  E.  Fedeb  (Ztschr.  UntcrsucJi.  Xalir. 
u.  GciiiissintL,  15  (1908),  No.  J/,  pji.  23'i~2-36). — When  a  drop  of  weak  formalin 
solution  is  added  to  5  cc.  of  milk  containing  0.10  per  cent  or  more  hydrogen 
peroxid,  and  5  cc.  of  concentrated  hydrochloric  acid  is  added,  a  blue-violet 
color  appears  on  heating  at  60°  for  a  few  minutes. 

Judging-  the  purity  of  butter  fat,  H.  Luhrig  and  A.  Hepner  {Pliarm. 
Zentralhalle,  JjS  (1907),  Nos.  51,  pp.  10'i9-105G;  52,  pp.  1067-1072) .—Cream 
from  mixed  milk  from  a  large  herd  of  cows  was  made  into  butter  and  various 
chemical  and  physical  constants  were  determined,  including  those  ordinarily 
reported,  such  as  the  Keichert-Meissl  number,  saponilication  number,  iodin 
number,  etc.,  and  others  recently  suggested,  as  the  capryllic  acid  value- accord- 
ing to  Dons,  the  baryta  value  according  to  Ave-Lallemant,  and  others. 

Data  are  given  for  IS  samples  collected  during  a  period  of  feeding  with  beet 
leaves.  The  authors  believe  that  the  experiments  were  made  under  conditions 
that  show  the  effect  of  the  feed  on  the  analytical  constants  of  butter  fat.  The 
Reichert-Meissl  number  was  not  affected,  but  the  saponification  number  of  the 
fat  and  that  of  the  nonvolatile  fatty  acids  were  increased.  Some  of  the  other 
constants  were  also  more  or  less  affected. 

Determining  the  water  content  of  butter,  H.  Faber  (Milchw.  Zentbl.,  Jf 
(1908),  No.  1,  pp.  7-12). — Various  methods  are  described  and  compared. 

Estimation  of  saccharose  in  bagasse,  H.  C.  P.  Geerlics  (Mcdcd.  Procfstat. 
Jai-a-Suikcrindit.s.,  1908,  No.  7,  pp.  201-212). — A  study  of  methods. 

The  use  of  the  Abbe  refractometer  for  determining  the  dry  substance  of 
sugar  solutions  and  raw  sugar,  A.  E.  Lange  (Ztschr.  Vcr.  Dcut.  Zuckenudus., 
1908,  No.  626,  II,  pp.  177-198,  fiys.  .'/).— A  study  of  the  conditions  under  which 
this  method  may  be  employed  is  reported  in  detail  and  leads  to  the  general 
conclusion  that  it  is  easier  to  estimate  the  dry  substance  of  sugar  juices  by 
means  of  the  Abbe  refractometer  than  by  determining  the  Brix  index  or  by 
means  of  a  spindle  or  a  balance,  and  that  the  results  of  the  former  method 
are  nearer  the  true  values  than  those  by  the  latter  except  in  the  case  of  impure 
sugar  solutions  or  raw  beet  juices. 

Extracts  from  the  proceedings  of  the  Association  of  Official  Agricultural 
Chemists,  1907  (U.  S.  Dcpt.  Agr.,  Bur.  Cheni.  Circ.  38,  pp.  l-'f). — This  contains 
the  reports  of  the  committees  on  recommendations  of  referees,  resolutions, 
amendments  to  the  constitution,  unification  of  terms  for  reporting  analytical 
results  and  revision  of  methods,  with  the  action  taken  by  the  association  in 
each  case,  together  with  a  list  of  the  officers,  referees,  and  conmiittees  for  the 
year  1908. 

METEOROLOGY— WATER. 

The  evaporating  power  of  the  air  at  the  New  York  Botanical  Garden, 
C.  S.  Gager  (Jour.  N.  Y.  Bot.  Gard.,  8  (1907),  No.  96,  pp.  269-27-',.  fin.  /).— 
Observations  from  June  10  to  September  23,  1007,  at  3  stations  differently 
situated  in  the  P.otanical  (Jarden  are  reported.  The  observations  were  made 
with  a  special  form  of  evaporimeter  which  was  devised  for  an  extended  investi- 
gatiou  ou  evaporation  tlirougliout  the  Uuited  States,  of  whicli  tliese  observa- 
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tions  form  a  part.  The  rainfall  durinj;;  the  period  named  was  9..32  in.  The 
recorded  evaporation  at  the  station  on  a  dry  rocky  knoll  was  only  0.85  in. 
less  than  the  rainfall,  at  the  station  in  low  swampy  ^ronnd  4.48  in.  less,  and 
at  the  station  in  the  experiment  jiarden  about  50  ft.  away  from  the  second 
station  2.7S  in.  less. 

The  evaporimeters  used  consisted  of  "  a  pint  fruit  jar,  tightly  corked  with 
a  cork  stopper  soaked  in  paraffin.  Through  the  stopper  a  glass  tube  extends 
from  the  bottom  of  the  ,iar  up  andtthrough  a  second  cork,  which  tightly  closes 
the  opening  into  a  porous  clay  thimble.  The  glass  tube  extends  to  the  top  of 
the  thimble.  For  further  protection  against  the  entrance  of  water  from  with- 
out a  paraffined  piece  of  cloth  was  titted  tightly  around  the  glass  tube,  and 
extended  as  a  roof  over  the  top  of  the  fruit  jar. 

'•  The  jar  was  filled  with  distilled  water  up  to  zero  mark,  and  the  porous 
thimble  and  the  glass  tube  were  also  filled  with  distilled  water.  Each  evapo- 
rimeter  was  sunk  into  the  ground  to  the  level  of  the  top  of  the  fruit  jar.  As 
evaporation  took  place  from  the  surface  of  the  thiml)le  the  water  rose  from 
the  jar  up  through  the  glass  tube,  thus  keeping  the  thimble  full  and  lowering 
the  surface  of  the  water  in  the  jar.  The  rate  of  evaporation  varied  with  the 
relative  humidity  of  the  surrounding  air,  and  the  amount  was  measured  by 
carefully  pouring  more  distilled  water  into  the  jar  from  a  graduate,  until  the 
water  surface  in  the  jar  rose  again  to  the  zero  mark.  The  amount  of  water 
necessary  to  accomplish  this  was  the  measure  of  the  amount  of  evaporation 
for  the  given  period." 

Studies  on  the  rate  of  evaporation  at  Reno,  Nev.,  and  in  the  Salton  sink, 
F.  H.  Bk^klow  (Xat.  Geogr.  Mag.,  19  (1908),  No.  1,  pp.  20-28,  figii.  -'/).— The 
partial  filling  of  Salton  sink  by  the  overflow  of  the  Coloi-ado  River,  as  well  as 
the  means  adopted  for  stopping  the  overflow,  are  described,  and  an  account  is 
given  of  preliminary  observations  on  the  jjhysicai  factors  involved  in  evapora- 
tion which  were  made  at  Reno,  Nev.,  with  a  view  to  more  intelligent  planning 
of  large-scale  observations  on  evaporation  from  the  Salton  Sea.  The  general 
plan  of  the  proposed  observations  in  the  latter  region  is  briefly  described. 

Influence  of  plant  cover  on  the  temperature  and  humidity  of  the  lower 
strata  of  the  air,  A.  Luboslavski  {Met.  Vpestnik,  1907,  No.  1;  ahs.  in  Zhur. 
Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landiv.],  S  {1907),  No.  Jf,  pp.  ^77,  ^78). — The 
author  states  that  at  the  present  time  it  may  be  considered  as  established  that 
in  the  absence  of  any  cover  the  surface  of  the  soil  undergoes  wider  temperature 
variations  than  the  air.  If  the  surface  of  the  soil  is  covered  by  vegetation 
these  temperatui'e  conditions  of  the  soil  are  transferred  to  the  surface  of  the 
plant  cover. 

Observations  by  the  author  and  his  pupils  carried  on  since  1897  fully  cor- 
roborate this  view  and  show  that  the  surface  of  a  grass  cover  is  actually  the 
point  of  a  sharp  bend  in  the  curves  of  the  distribution  of  the  temperature  dur- 
ing the  hours  of  snnliglit  as  well  as  during  the  night  hours  when  radiation  is  in 
excess.  As  a  result  of  the  heating  and  cooling  of  the  surface  of  the  plant  cover 
the  relative  and  absolute  humidity  are  so  distributed  that  at  given  hours  the 
humidity  increases  to  the  very  surface  of  the  soil  cov(>red  l)y  plants.  Over 
the  plants  the  absolute  as  well  as  the  relative  humidity  is  always  greater  than 
over  bare  soil.  At  night,  even  when  the  humidity  is  near  saturation,  the  tem- 
perature botli  over  the  grass  and  in  the  grass  is  lower  than  in  tlie  layers  of  air 
lying  somewhat  liigher  or  lower.  The  author  concludes,  therefore,  that  the 
cooling  is  obviously  a  consequence  of  radiation  alone  and  not  of  evaiioration  as 
some  investigators  think. 

Distribution  of  the  temperature  in  the  lower  layers  of  the  air  in  the  pres- 
ence of  woody  plants,  L.  Ruuovirz  (Jit/.   \  inatitiU.  1907,  So.  2;  abs.  in  Zhur. 
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Opultn.  Agron.  [Russ.  Jour.  Expt.  LaiuJiv.],  .s*  {lilO'i),  No.  J,,  p.  Jf7S). — The 
tuittior  studied  the  distribution  of  temperature  iu  the  presence  of  woody  plants, 
namely,  shrubs,  such  as  the  honeysuckle,  blackberry,  ivy,  young  pines,  etc.  The 
observations  v\'ere  made  by  means  of  oi'dinary  psychrometric  thermometers  with 
an  apron  guard  for  the  protection  of  the  bulbs  from  the  sun's  rays.  Assman's 
psychrometers  were  also  used.  The  results  obtained  show  that  the  highest 
temperature  in  sunshine  and  the  lowest  during  radiation,  and  hence  the  greatest 
daily  lluctuations.  were  observed  on  the  surfcice  of  the  leaves. 

Meteorological  summary,  1891-1907,  J.  H.  Norton  {Arkansas  Sta.  Bui.  100, 
pp.  llS-lSJf,  charts  2). — This  is  a  summary  of  observations  on  wind,  tempera- 
ture, and  precipitation  at  Fayetteville,  Ark.,  prepared  with  a  view  to  giving  the 
meteorological  conditions  under  which  the  experimental  work  of  the  station  is 
conducted.  The  mean  annual  temperature  as  calculated  from  the  records  is 
.''>8.17°  ¥.  The  highest  temperature  recorded  was  107°,  August  3,  1800,  the 
lowest  — -24°,  February  12,  1S99.  The  average  number  of  clear  days  annually  is 
14.3.  The  annual  rainfall  varied  during  the  period  from  2S.88  in.  in  1901  to 
(J7.48  in.  in  lOO.I,  the  average  being  45.01  in. 

Climate  of  Colorado,  L.  G.  Carpenter  and  li.  E.  Trimrle  {Colorado  t<ia.  Bui. 
127,  pp.  12,  charts  6). — The  results  of  21  years'  observations  on  temperature  at 
Foi-t  Collins  are  summarized  iu  tables  and  diagrams. 

Cliniatolog-ical  report  for  the  year  1906,  G.  A.  Lox'eland  {Ann.  Rpt.  Xcbr. 
Bd.  Afjr.,  1006-1,  pp.  3-J3-3S2). — Data  for  observations  on  pressure,  temperature, 
]»recipitation,  and  wind  during  the  year  in  different  parts  of  Nebraska  are  sum- 
marized and  compared  with  the  means  of  previous  years  by  the  Section  Director 
of  the  Weather  Bureau  of  this  Department.  The  average  pressure  for  the  State 
was  30.04  in.,  the  mean  annual  temperature  49°  F.,  and  the  average  precipitation 
20.98  in.,  2..56  in.  above  normal. 

Records  of  temperature  and  rainfall,  Jennie  A.  Yoorhees  and  G.  D.  ]Man- 
NiNG  {New  Jersey  Stas.  Rpt.  1907,  pp.  89-92). — Tables  are  given  which  show 
the  daily  and  monthly  precipitation  at  the  station  farm  for  the  year  ended 
October  31,  1907,  and  for  each  year  since  1890,  and  the  monthly  maximum  and 
minimum  means  of  temperature  at  the  same  place  since  1890.  The  charac- 
teristic features  of  the  seascm  were  a  late  spring  and  a  total  precipitation 
(45.00  in.)  which  was  slightly  (1.71  in.)  below  the  normal  for  the  locality. 

[Meteorological  observations]  iStatis.  Aarhog  Daninark,  12  {1907),  pp. 
17S-1S0). — Observations  on  temperature,  pressure,  precipitation,  and  frosts  dur- 
ing 1900  and  preceding  years  in  diffex-ent  parts  of  Denmark  are  summarized. 

Climatology  {Ann.  Statis.  Itah,  1905-1907,  No.  1,  jrp.  13-J,^).— This  report 
gives  the  location  and  elevation  of  the  various  meteorological  observatories 
cooiierating  with  the  central  meteorological  othce  of  Italy,  and  contains  sum- 
maries of  observations  (1871  to  1904)  on  temperature,  vapor  tension,  relative 
humidity,  amount  and  frequency  of  precipitation,  and  frequency  of  snow  and 
hail. 

Meteorological  observations  {Statis.  Yearbook  [Natal],  1906,  pp.  215-30). — 
Data  relating  to  pressure,  temperature,  rainfall,  cloudiness,  and  wind  movement 
during  1900  and  previous  years  are  summarized  for  a  number  of  places  in  Natal. 

Report  of  chief,  meteorological  division,  J.  Lyle  {Dept.  Agr.  Orange  River 
Volony  Ann.  Rpt.,  3  {1906-7),  pp.  3I9-S.'il). — This  report  covers  the  year  July, 
1900,  to  June,  1907,  and  "  contains  the  rainfall  records  received  from  109  rainfall 
stations,  together  with  pressures  and  mean  monthly  maximum  and  minimum 
temperatures  from  9  second-order  stations  [in  Orange  River  Colony].  There  is 
also  a  table  con)paring  the  rainfall  this  year  with  the  mean  of  other  years  for 
certain  selected  stations." 
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Probable  weather  in  the  Republic  of  Mexico  during  the  meteorological 
year  1908.  M.  E.  Pastrana  and  J.  Guzman  (Ilcr'aldo  Agr.,  8  (/.'W.S),  No.  1,  pi). 
23-29). —The  probable  weather  durins?  each  month  of  the  year  endhig  November 
30,  190S,  is  forecast  by  the  central  meteorolojiical  ol)servatory  of  Mexico, 

Observations  on  the  oxygen  content  of  different  samples  of  water,  II. 
Meiiiunc;  {Land If.  Ic/.s-.  ,Stitt.,  i;7  (1907),  No.  ,5-6'.  /)/).  J,65--'i80).—A  series  of 
observation.s  on  the  oxyjjen  content  and  oxidizing  capacity  of  water  from  the 
Oder  lilver,  reservoir  water,  and  rainfall  in  Bi-eslau  under  \arying  meteor- 
ological conditions,  is  reported  and  discussed  with  reference  to  self-purification. 

Notes  on  the  composition  of  the  dissolved  solids  of  the  Nile,  G.  Burns 
(Yearbook  Ehcdiv.  Agr.  Soc.  Cairo,  1006,  pp.  1  S3-] 89). —The  results  of  a  series 
of  analyses  made  in  190G  of  samples  taken  at  Gizeh  are  compared  with  similar 
jinalyses  of  s:imples  taken  by  Letheby  at  Boulac  in  1874-7;"),  and  the  data  furnish 
a  basis  for  comparison  of  dissolved  solids  in  the  fiood  water  beginning  in  August 
with  those  in  the  low  Nile  water.  The  later  analyses  do  not  show  the  large 
tluftuations  in  potash  and  soda  reported  by  Letheby,  and  disprove  any  claim 
that  the  tiood  water  is  especially  rich  in  potash. 

Improvement  of  water  for  domestic  and  industrial  purposes  by  means  of 
alumino-silicates  or  artificial  zeolites,  II.  Gans  (Jour.  (Jasheleucht.,  50  (1907), 
pp.  1026-1029;  ahs.  in  Jour.  Soc.  Chcm.  Indus.,  26  (1907),  No.  23,  p.  1251).— 
From  the  results  of  further  experiments  here  reported,  the  author  concludes 
that  iron  and  manganese  may  be  completely  removed  from  water  by  passing  it 
through  a  filter  composed  of  calcium-aluminum  silicate,  and  that  a  hard  water 
may  be  softened  by  filtration  through  sodium-aluminum  silicate,  the  latter  sub- 
stance also  removing  any  iron,  manganese,  and  ammonia  which  may  be  present 
in  the  water.  Hardness  due  to  calcium  sulphate  may  be  removed  by  passing 
the  water  successively  through  layers  consisting  of  strontium-aluminum  silicate 
and  calcium-aluminum  silicate. 

On  the  importance  of  Bacillus  coli  communis  as  an  indicator  of  pollution 
of  water  with  fecal  matter,  K.  Saito  (Arch.  Hyg.,  63  (1907),  No.  3,  pp. 
215-236;  ahs.  in  Clivm.  Ztg.,  31  (1907),  No.  101,  Repert.  No.  93,  p.  632).— The 
author  reports  investigations  indicating  the  universal  occurrence  of  this  organ- 
ism in  water,  and  therefore  concludes  that  its  presence  can  not  be  taken  as 
evidence  of  pollution  with  fecal  matter. 

Lawrence  Experiment  Station  (Municipal  Jour,  and  Engin.,  2-'t  (1908),  No.  3, 
pp.  69-72,  figs.  3). — This  is  a  brief  account  of  the  work  relating  to  water  and 
sewage  purification  which  has  been  done  during  the  past  20  years,  and  of  inves- 
tigations now  under  way  at  this  station. 

It  is  stated  that  "  one  of  the  most  remarkable  and  pointed  results  of  the 
work  of  the  station  was  the  great  reduction  in  the  death  rate  of  the  city  of 
Lawrence  itself.  This  city  draws  its  water  supply  from  the  Merrimae  River, 
which  can  safely  be  said  to  be  one  of  the  worst  polluted  rivers  in  the  world. 
It  takes  the  sewage  from  a  population  of  over  200,000  and  the  bacterial  count 
often  runs  above  13,000  and  seldom  less  than  1,000.  Previous  to  1S93,  Lawrence 
had  suffered  a  yearly  visitation  of  typhoid  fever,  which  caused  a  very  high  death 
rate.  In  1803  a  water  filter  was  constructed  under  the  direction  of  the  State 
Board  of  Ilealth  and  following  exi)eriments  carried  out  at  the  experiment  sta- 
tion. The  result  of  that  action  was  to  reduce  the  total  death  rate  of  the  city 
60  per  cent,  and  the  typhoid  death  rate  8r)  i)er  cent,  and  it  might  also  be  said 
that  the  cost  of  the  filter  was  saved  in  the  first  yt\ir  in  the  reduction  of  funeral 
expenses. 

"The  conclusions  that  have  been  reached  are,  of  course,  particularly  ai)pli- 
cable  to  Massachusetts.     About  the  only  general  statement  that  can  be  made  is 
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that,  where  filter  material  is  cheap  and  of  the  right  quality,  sand  filtration  of 
both  water  and  sewage  is  entirely  feasible  and  perhaps  the  cheapest  way.  Local 
conditions  always  govern,  and  what  might  do  in  one  place  would  possibly  be 
wrong  in  another." 

On  the  utilization  of  peat  for  the  purification  of  sewage,  A.  Muntz  and 
E.  Laine  (Vompt.  Rend.  Acad.  Sci.  [Paris],  I'/G  {IDOS),  xVo.  2,  pp.  53-58;  abs. 
ill  Her.  Sci.  [Paris],  5.  ser.,  9  (1908),  No.  //,  /).  123). — The  authors  report  results 
of  experiments  in  which  they  utilized  in  the  purification  of  sewage  waters  the 
high  nitrifying  power  of  peat. 

The  apparatus  used  consisted  of  a  bed  of  fragments  of  peat  1.6  meters  in 
depth.  It  was  found  that  such  a  filter  bed  was  able  to  purify  in  a  very  satis- 
factory manner  sewage  added  at  the  rate  of  4  cubic  meters  per  square  meter 
of  surface.  It  was  also  found  that  after  excessive  additions  of  sewage  water 
the  purifying  power  of  the  peat  bed  was  very  quickly  renewed,  so  that  in  the 
case  of  such  beds  there  may  be  wide  variations  in  the  amount  of  sewage  added 
without  notable  variation  in  the  purification.  Only  a  part  of  the  ammoniacal 
and  organic  nitrogen  which  disappeared  in  these  experiments  was  recovered  in 
the  form  of  nitric  nitrogen.  The  authors  conclude,  therefore,  that  the  oxidizing 
action  is  not  due  exclusively  to  nitrifying  organisms. 

SOILS— FERTILIZERS. 

Soils,  T.  Dietrich,  L.  Frank,  and  M.  P.  Neumann  (Jahrcsbcr.  Afjr.  Chem., 
3.  sci:,  9  (1906),  pp.  42-118). — This  section  of  this  rejwrt  reviews  as  usual  in- 
vestigations (up  to  the  end  of  1906)  on  rocl<s  and  minerals  and  their  decomposi- 
tion products,  cultivated  soils,  including  their  analyses  and  properties,  physics, 
especially  absorption  of  soils,  the  lower  organisms  of  soils,  and  moor  soils  and 
moor  culture.     A  classified  bibliography  is  given  at  the  end  of  the  chapter. 

The  distribution  of  solute  between  water  and  soil,  F.  K.  Cameron  and 
H.  E.  Patten  (Jour.  Phys.  Chetn.,  11  (1907),  Ao.  S,  pp.  581-593,  figs,  -i).— The 
results  obtained  in  studies  with  (1)  soil,  gentian  violet,  and  water;  (2)  quartz 
flour,  eosine,  and  water;  and  (3)  manure  extract,  soil,  and  water,  are  briefly 
reported  and  discussed  in  this  article,  the  following  conclusions  being  reached: 

"(1)  The  distribution  of  solute  between  solvent  and  absorbent  presents,  in 
general,  the  same  characteristics  with  soils  as  with  other  absorbents. 

"(2)  For  any  series  of  soils  or  other  absorbents  the  order  of  the  absorptive 
capacities  for  one  solute  may  be  entirely  different  from  the  order  for  another 
solute. 

"(3)  The  distribution  of  a  solute  between  solvent  and  absorbent  appears  to 
be  rei)resented  by  the  formula  C"/C^=K,  where  ii  may  be  loss  than,  equal  to, 
or  greater  than  unity.  Generally,  when  soils  are  the  absorbents,  the  change  of 
surface  or  '  flocculation  '  introduces  a  modifying  factor  and  the  form  of  the 
distribution  equation  becomes  more  complex." 

Soils  [of  north-central  Wisconsin],  S.  Weidman  (Wis.  Gcol.  and  Nat.  Hist. 
Survcij  Bui.  16,  1907,  Set.  Scr.  ',,  pp.  672-681). — This  is  a  brief  general  account 
of  the  soil  conditions  of  this  area  which  have  been  more  fully  reported  upon 
elsewhere  (E.  S.  R.,  16,  p.  27). 

Soils,  B.  C.  AsTON  (Ncio  Zeal.  Dept.  Agr.  Ann.  Rpt.,  15  (1907),  pp.  105-110, 
pis.  2). — Chemical  examinations  of  a  number  of  samples  of  soil  from  different 
Iiarts  of  Xew  Zealand  are  reported,  and  the  results  of  tests  of  Murray's  long- 
tube  sedimentation  process  for  the  mechanical  analysis  of  soils  (E.  S.  P.,  17, 
p.  1040)  are  given.  The  process  is  considered  esiiecially  suited  for  use  iu  schools 
to  demonstrate  the  difference  in  mechanical  composition  of  soils. 
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A  sliakins  uiacliine  for  use  in  eoniioctioii  with  Dyer's  nietboil  of  soil  analysis 
is  des('ril)e(l.  and  the  need  and  main  ro(inirenu'nts  of  a  general  soil  snrve.t  are 
discussed. 

Investigations  on  chernozem  (black  soil)  from  Southwest  Russia,  and  its 
plant  food  requirements,  A.  von  Uhiumov  (Mitt.  Laiulw.  Inst.  Leipzig,  1D07, 
No.  S,  pp.  3-67,  pis.  3,  fiy.s.  3). — This  article  discusses  briefly  theories  of  the 
origin  and  formation  of  chernozem  soils,  describes  the  physicjgraphic  features 
and  structural  characteristics  of  the  particular  soil  studied  in  this  case,  and 
reports  mechanical  and  chemical  analyses  of  the  soil  and  pot  and  field  experi- 
ments to  determine  its  fertilizer  requirements.  The  methods  used  in  the 
analysis  of  the  soils,  fertilizers,  and  plant  products  are  briefly  described. 

The  mechanical  analyses  reported  show  from  52  to  G3  per  cent  of  material 
removed  by  elutriation  and  no  particles  larger  than  2  to  3  mm.  diameter.  Not- 
withstanding the  fact  that  the  soil  was  very  fine-grained,  it  had  a  granular 
structure  very  favorable  to  percolation  and  similar  processes. 

The  chemical  analysis  of  the  soil  showed  potash  0.2  per  cent,  lime  0.57  per 
cent,  nitrogen  0.23  per  cent,  and  phosphoric  acid  0.03  per  cent,  indicating  that 
the  soil  is  especially  poor  in  phosphoric  acid.  Examination  by  means  of  Bog- 
danov's  method  (shaking  1  kg.  of  soil  in  4  liters  of  2  per  cent  acetic  acid  for 
48  hours)  showed  only  0.00073  per  cent  of  phosphoric  acid,  indicating  a  great 
deficiency  of  assimilable  phosphoric  acid. 

Pot  and  field  experiments  with  wheat  and  analyses  of  the  crop  produced  bear 
out  the  chemical  analysis  in  indicating  that  phosphoric  acid  is  the  element  of 
plant  food  especially  needed  in  this  soil.  The  field  experiments  indicated  that 
superphosphate  might  be  used  at  the  rate  of  26.7  lbs.  of  phosphoric  acid  per  acre 
with  iirofit. 

Variations  in  steppe  soils  in  different  climates,  F.  Gessert  (Natiinv. 
Wcluischr.,  22  (1907),  No.  7/5,  pp.  705-707). — This  is  a  brief  general  discussion 
of  the  origin,  formation,  and  characteristics  of  steppe  soils  in  different  parts 
of  the  world. 

A  distinction  is  drawn  in  this  discussion  betvA'eeu  the  steppe  soils  of  tropical, 
subtropical,  and  temperate  zones,  but  particularly  between  steppes  of  cold 
regions  and  those  of  warm  regions.  For  example,  those  of  South  Sahara,  con- 
sisting mainly  of  shifting  sands  deficient  in  humus,  are  compared  with  those 
of  eastern  Russia  and  Siberia,  which  are  held  in  place  by  more  or  less  vegeta- 
tion and  contain  considerable  amounts  of  humus. 

The  transportation  of  soil  particles  from  one  steppe  region  to  another — as, 
for  example,  from  the  Sahara  into  the  Chinese  loess  region — is  explained  by 
the  variation  in  atmospheric  pressure  over  the  different  areas,  resulting  in 
strong  air  currents  from  one  to  the  other. 

Soils  [of  British  East  Africa]  (Bui.  Imp.  Inst.,  r>  [1007),  No.  3,  pp.  2>,3- 
2fi6). — Mechanical  and  chemical  analyses  of  3  samples  of  typical  soils  are  re- 
ported and  discussed.  The  soils  contained  a  large  proi)ortion  of  clay  and  when 
mixed  with  a  small  quantity  of  water  formed  a  stiff  plastic  mass.  They  were 
fairly  w^ell  sui)plied  with  nitrogen  and  iwtash,  but  were  deficient  in  phosphoric 
acid,  a  deficiency  which  is  stated  to  be  conunon  throughout  East  Africa. 

The  conservation  of  soil  moisture,  F.  F.  Matenakrs  {Fiihling's  Lanilw.  Ztg., 
56  {1907),  No.  21,  pp.  75//-756,  fig.  1). — The  cultural  methods  employed  in  the 
arid  jiortion  of  the  Ignited  States  for  conserving  the  soil  moisture  are  described. 

The  productiveness  of  the  soil,  A.  GitliGoiHE  {But.  Soc.  Cent.  Forest.  Bclg.. 
1.1,  (1907).  No.  7.  pp.  3H0-.V)7,  figs.  2;  Ann.  Ccmhtonx.  /N  (WOS).  No.  1.  pp.  2,S- 
■'iS,  figs.  2). — From  a  review  of  the  literature  bearing  on  this  subject  the  follow- 
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ing  conclusious,  among  others,  are  drawn :  The  productiveness  of  a  soil  is 
determined  by  the  minimum  factor.  The  soil  should  be  so  prepared  as  to  be 
adapted  to  the  root  growth  peculiar  to  the  siiecies  of  plants  to  be  produced, 
since  the  growth  of  the  plant  (other  things  being  equal)  is  proportional  to  the 
volume  of  soil  traversed  by  the  roots.  A  granular  structure  of  the  soil  is  espe- 
cially necessary  to  root  growth  in  forestry,  this  condition  being  dependent 
upon  the  previous  vegetation.  The  amount  of  rainfall  and  the  capacity  of  the 
soil  for  water  are  of  prime  importance  and  perhaps  in  the  majority  of  cases 
determine  the  growth  obtained  on  a  soil ;  the  conservation  of  the  water  in  the 
soil  is  regulated  by  the  nature  of  the  litter,  the  physical  character  of  the  soil, 
the  contents  of  humus,  the  depth  of  the  surface  soil,  and  the  structure  of  the  soil. 

It  is  pointed  out  that  a  forest  soil  is  in  large  measure  the  work  of  the  forest 
itself  and  results  from  the  reciprocal  action  of  a  large  number  of  factors  which 
act  slowly  and  through  long  periods.  Sudden  changes  in  forest  conditions  should 
therefore  be  avoided,  for  such  changes  are  likely  to  be  followed  by  injurious 
consefiuences. 

Maintenance  of  fertility  with  special  reference  to  the  Missouri  loess, 
W.  H.  Stevenson.  A.  H.  Snyder,  and  I.  O.  Schaub  (Iowa  Sta.  Bill  95,  pp.  31, 
figs.  -},  dgms.  .).  map  1). — This  bulletin  discusses  the  general  problems  involved 
in  the  maintenance  of  soil  fertility,  gives  a  brief  account  of  field  experiments 
now  in  progress  to  test  the  effect  of  various  carriers  of  plant  food,  manures, 
green  manures,  and  crop  rotations  upon  the  various  types  of  soils  upon  which 
they  are  located,  and  describes  the  soil  of  the  Missouri  loess  area. 

The  Missouri  loess  is  described  as  "  less  clayey  than  the  other  types  of  loess 
found  in  the  State,  but  has  all  the  characteristics  of  a  wind-formed  soil.  .  .  . 
It  is  buff,  or  yellow,  in  color,  and  is  composed  of  fine  particles  of  exceedingly 
uniform  size.  Loess  rarely,  or  never,  contains  large  pebbles  or  stones,  and  but 
very  little  coarse  sand.  ...  It  varies  greatly  in  depth,  being  more  than  100  ft. 
thick  in  some  places  near  the  Missouri  River,  while  it  has  only  a  depth  of  a  few 
feet  in  sections  farther  east. 

"This  type  of  soil  withstands  both  drought  and  excessive  rainfall  remarkably 
well,  and  in  general  it  may  be  said  that  it  does  not  wash  badly,  considering 
its  rolling  topography.  Its  porous  nature  allows  large  amounts  of  water  to  pass 
into  the  soil  readily.  In  localities  where  the  loess  is  of  great  depth  the  water 
may  pass  downward  beyond  the  reach  of  plant  roots,  and  may  carry  away  the 
soluble  and  readily  available  elements  of  plant-food  from  the  plants. 

"  The  pf)rous  nature  of  this  soil  permits  of  the  free  circulation  of  air  and  pro- 
motes the  rapid  decomposition  of  organic  matter.  .  .  . 

"  Owing  to  the  rapid  decomposition  of  the  organic  matter  in  the  Missouri 
loess,  infertile  tracts,  varying  from  a  few  acres  to  as  much  as  50  acres  in  ex- 
tent, are  being  develoi>ed  where  the  loess  is  deep  and  the  topography  rolling. 
Nearly  every  farm  in  the  Missouri  loess  area  is  more  or  less  affected  in  this 
way,  and,  as  the  number  and  area  of  these  tracts  tend  to  increase,  they  form  a 
subject  of  much  concern." 

The  results  are  given  of  a  field  experiment  with  fertilizers  on  one  of  the  in- 
fertile hilltops  of  the  loess  area.  No  material  benefit  was  derived  from  the 
application  of  phosphoric  acid  in  the  form  of  steamed  bone  meal  or  of  potash 
in  the  form  of  sulphate.  Apparently  the  best  method  of  improving  this  soil  is 
the  adoption  of  a  system  which  economically  maintains  an  adefpiate  supply  of 
organic  matter.  '*  Two  methods  have  been  mentioned  for  accomplishing  this 
end:  First,  the  application  of  manure;  and,  second,  crop  rotation.  This  rota- 
tion .should  include  the  growing  at  frequent  intervals  of  a  crop  which  leaves 
a  large  percentage  of  its  material  upon  the  laud." 
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Report  of  the  soil  chemist  and  bacteriologist.  .J.  (i.  Lipman  and  P.  E. 
Brown  (Xcw  Jirmy  t<tus.  Ri>t.  r.)07,  pp.  lJ,l-.iOJ,,  pis.  .i).— This  rei)ort  eoutaius 
accoimts  of  iuoculation  experiuieiits  with  Azotobacter,  bai-teriological  studies  of 
an  unproductive  soil  from  Madison,  X.  J.,  and  studies  of  the  effect  of  soil  treat- 
ment on  ammonification  in  culture  solutions. 

Inoculation  experiments  icith  Azotobaeter  (pp.  141-170). — These  experiments 
were  made  in  cylinders  open  at  both  ends,  4  ft.  long,  and  suuk  into  the  soil. 
Prior  to  1904  the  soil  in  these  cylinders  (made  up  of  equal  parts  of  red  shale 
and  quartz  sand)  had  been  subjected  to  various  systems  of  manuring.  In  1904 
the  soils  were  removed  and  thoroughly  mixed,  sampled  for  analysis,  and  re- 
turned to  the  cylinders.  The  pots  then  received  various  manurial  treatments 
and  one  series  was  inoculated  with  A.  rinclundii.  another  with  A.  beijrrincki. 
and  a  third  remained  uninoculateil.  The  first  summer  the  soils  were  left  bare, 
then  a  rotation  of  crops,  including  oats,  corn,  and  rye,  was  grown  in  the  pots  in 
close  succession  until  1907. 

The  yield  of  dry  matter  and  the  nitrogen  content  of  the  crops  were  determined 
in  every  cylinder.  While  considerable  variations  were  observed  in  different 
cases,  it  apiiears  on  the  whole  that  inoculation  with  Azotobaeter  did  not  in 
these  experiments  increase  the  nitrogen  resources  of  the  soil,  although  the  re- 
sults do  not  preclude  the  possibility  that  inoculation  with  this  organism  may 
be  made  of  practical  value.  It  will  be  necessary,  however,  to  determine  more 
accurately  the  most  suitable  conditions  for  the  growth  of  this  organism. 

BaeterioJogirtil  stutlir.s  of  Madison  soil  (pp.  170-186). — This  soil,  although  in 
good  mechanical  condition  and  abundantly  supplied  with  lime  and  nitrogen, 
was  apparently  in  an  abnormal  bacteriological  condition,  since  either  the  seetis 
planted  in  it  failed  to  germinate  or  the  young  plants  quickly  died.  Plat  experi- 
ments in  which  the  effect  of  adding  acid  phosphate,  muriate  of  potash,  and 
carbon  bisulphid  was  tested  were  made  on  the  soil  in  place,  and  pot  and  culture 
experiments  were  made  in  the  greenhouse  and  laboratory  of  the  station.  Oats 
were  grown  in  the  plat  experiments  and  millet  in  the  pot  experiments. 

The  results,  particularly  of  the  pot  experiments,  indicate  that  carbon  bisulphid 
improved  the  productive  power  of  the  soil.  Acid  phosphate  was  also  beneficial. 
Muriate  of  potash  was  of  no  advantage,  and  calcium  carbonate  produced  a  small 
increase  in  yield. 

The  culture  experiments  showed  that  the  highest  yield  of  ammonia  nitrogen 
was  secured  when  the  smallest  amoimt  of  carbon  bisulphid  (2  gm.  per  pot)  was 
used.  Acid  phosphate  also  stimulated  the  growth  of  the  ammonifying  bacteria. 
and  the  application  of  lime  resulted  in  a  progressive  increase  in  ammonification. 

As  regards  the  effect  of  the  treatments  on  nitrifying  power,  the  results  were 
irregular  and  inconclusive.  The  sum  of  ammonia,  nitrite,  and  nitrate  nitrogen 
was  considerably  less  than  the  amount  of  ammonia  nitrogen  originally  present 
in  each  culture,  indicating  either  a  volatilization  of  the  ammonia  from  the 
culture  solutions  or  its  transformation  into  soluble  organic  compounds. 

The  soil  treatments  in  general  reduced  the  denitrifying  power  of  the  soils. 
The  double  quantity  of  carbon  bisulphid  (4  gm.  per  pot)  produced  a  more 
marked  eft'ect  in  this  respiK-t  than  any  other  treatment.  The  application  of 
lime  apparently  increased  the  denitrifying  [>ower  of  the  soil. 

A  considerable  fixation  of  atmospheric  nitrogen  was  observed  in  all  cases  in 
culture  solutions  i!ioculate<l  with  the  Madison  soils,  and  this  fixation  was  evi- 
dently infiuencetl  by  the  previous  treatment  of  the  soil.  The  double  quantity  of 
carbon  bisulphid  proved  su|ierior  to  any  other  treatment  as  a  means  of  encour- 
aging the  activities  of  the  Azotobaeter  and  other  nitrogen-fixing  species. 
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"The  double  application  of  carbon  bisulpbid  showed,  two  uionths  later,  the 
following  effect  on  the  soil : 

"(1)  Ammouiflcation  had  evidently  been  retarded  at  first,  but  subsequently 
became  more  intense,  not  sufficiently  so,  however,  to  equal  the  effect  of  the 
other  treatments.  (2)  Nitrification  was  more  intense  than  in  the  imtreated 
soil.  (.3)  Denitrification  was  much  less  prominent  than  in  the  untreated  soil, 
(4)  Nitrogen  fixation  was  markedly  superior  to  that  in  the  untreated  soil. 

"  The  treatment  with  acid  phosphate  led  to  a  conipai'atively  largo  increase  in 
animonification ;  a  comparatively  small  increase  in  nitrification;  a  decrease  in 
denitrification,  and  a  decrease  in  uitrogen  fixation. 

"  The  treatment  with  acid  phosphate  and  single  quantity  of  carbon  bisulpbid 
led  to  a  marked  increase  in  ammonification  ;  an  increase  in  nitrification;  a  small 
decrease  in  denitrification  ;  a  decrease  in  nitrogen  fixation. 

"Muriate  of  potash  led  to  a  decrease  in  ammonification;  increase  in  nitrifica- 
tion :  slight  decrease  in  denitrification  ;  slight  decrease  in  nitrogen  fixation. 

"  When  used  in  combination  with  the  single  quantity  of  carbon  bisulpbid, 
muriate  of  potash  led  to  an  increase  in  ammonification;  increase  in  nitrifica- 
tion; decrease  in  denitrification;  increase  in  nitrogen  fixation. 

"  The  lime  treatment  led  to  a  pronounced  gain  in  ammonification  ;  a  gain  in 
nitrification ;  a  decrease  in  denitrification ;  and  an  increase  in  nitrogen  fixation." 

Ammoniflcation  in  culture  solutions  as  affected  hy  soil  treatment  (pp.  ISG- 
204). — The  effect  of  applications  of  calcium  and  magnesium  carbonate  alone  and 
in  combination,  acid  phosphate,  Thomas  slag,  bone  meal,  sodium  nitrate,  cal- 
cium nitrate,  calcium  cyanamld,  ammonium  suli)hate,  cyanate  (a  by-product  in 
the  manufacture  of  illuminating  gas),  and  dried  blood  was  studied  in  pot  and 
culture  experiments. 

The  results  of  the  experiments  with  calcium  and  magnesium  carbonates  have 
already  been  reported  in  detail  (E,  S.  R.,  19,  p.  828). 

The  effect  of  applying  acid  phosphate,  as  measured  by  the  culture  experi- 
ments, was  irregular  and  inconclusive.  Thomas  slag,  on  the  other  hand,  in- 
creased the  production  of  ammonia  to  a  considerable  extent.  Nitrate  of  soda 
in  the  larger  amounts  (5  gm.  per  pot)  increased  the  ammonification  coefficient, 
while  anniionium  sulphate  depressed  it.  Dried  blood  greatly  increased  the 
ammonifying  power  of  the  soil,  and  calcium  cyanamid  at  first  increased  and 
later  depressed  it.  Cyanate  was  distinctly  injurious  to  the  ammonification  bac- 
teria in  the  soil. 

In  pot  experiments  with  millet  the  cyanate  depressed  the  yield  of  dry  matter 
and  particularly  of  nitrogen.  Nitrification  was  apparently  slightly  stimulated 
by  the  larger  applications  of  nitrate  of  soda.  Ammonium  sulphate  also  slightly 
favored  nitrification.  The  effect  of  dried  blood  on  nitrification  was  not  clearly 
shown.  The  cyanamid  and  cyanate  were  unmistakably  injurious  to  the  nitri- 
fying bacteria. 

On  the  influence  of  bacteria  on  the  conductive  capacity  of  soils  for  heat, 
R.  Stigell  (Ccntbl.  Bakt.  [etc.],  2.  Aht.,  J!)  {1H07),  Xo.  16-J8,  pp.  .',90-502).— 
Observations  on  soils  inoculated  with  cultures  of  Bacillus  suhtilis,  B.  coli  com- 
munis, B.  mesentericus  fuscus,  and  Proteus  vulgaris,  and  subjected  to  alternat- 
ing higher  and  lower  temperatures,  are  reported.  While  the  differences  in  tem- 
perature conditions  of  inoculated  and  uninoculated  soil  similarly  treated  were 
small,  the  conclusion  was  reached  that  bacteria,  at  least  under  the  most  favor- 
able conditions  for  development,  retard  the  conduction  of  heat  in  soils  and 
thereby  reduce  the  temperature  changes  due  to  variations  in  the  outside 
temperature. 
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The  nitrog'en  cycle  and  soil  org-anisms,  S.  F.  Ashby  (West  Indinn  BuL,  S 
(1907).  y<>.  1.  1)1).  94-1(12;  Hmniii.  I'ltnitcrs'  31o.,  26  (1901),  No.  12,  pi).  .'/7S- 
4S6). — This  is  a  sumniary  of  present  linowledj^e  on  nitrogen  fixation,  breaking 
down  of  nitrosrenoiis  matter,  nitrification,  and  denitrification. 

Experiments  with  Nitragin,  C.  Macias  (Com.  Par.  Agr.  [Mexico],  Circ.  67, 
1)1).  .'i,  [jIs.  5). — This  is  a  brief  report  of  successful  experiments  on  alfalfa  with 
a  pure  culture  prepared  and  distributed  by  the  Commission  of  Agricultural 
Parasitology  of  Mexico. 

The  power  of  sodium  nitrate  and  calcium  carbonate  to  decrease  toxicity  in 
conjunction  with  plants  growing  in  solution  cultures,  O.  Schreinek  and  H. 
S.  Keed  (Joid:  A)nn\  Chcin.  Soc,  30  (1908),  Xo.  1,  pp.  85-97,  pi.  i).— This 
paper  reports  the  results  of  a  study  of  the  action  of  living  plants  upon  solutions 
of  toxic  organic  compounds  (vanillin,  cumarin,  arbutin,  etc.)  with  and  without 
the  addition  of  sodium  nitrate,  calcium  carbonate,  and  other  substances.  (See 
also  E.  S.  R.,  1!),  p.  S22.) 

The  authors  conclude  from  the  results  obtained  in  water  cultures  with  wheat 
plantlets  that  "the  activities  of  the  plant  roots  are  able  to  decrease  the  toxicity 
of  organic  compounds  to  a  certain  extent,  provided  the  original  concentration 
of  the  solution  is  below  that  able  to  cause  death  of  the  plants.  It  is  probable 
that  the  oxidizing  power  of  the  root  plays  a  greater  or  less  part  in  the  process 
of  amelioration.  The  first  set  of  plants  may  have  absorbed  directly  some  of 
the  toxic  material  from  the  solutions,  but  the  greatly  diminished  toxicity  of  the 
solutions  as  well  as  the  formation  of  dyestuffs  indicated  that  other  changes  had 
taken  place. 

"  The  addition  of  certain  inorganic  salts  to  solutions  of  toxic  organic  com- 
pounds was  distinctly  beneficial  to  plant  growth.  That  the  inorganic  salts  and 
the  physiological  activities  of  the  plant  working  together  had  accomplished  the 
destruction  of  toxic  substances  was  shown  by  both  plant  growth  and  chemical 
tests." 

Experiments  with  fertilizers,  J.  H.  Stewart  and  H.  Atwood  (West  Tu- 
ginia  Sta.  Bill.  112,  pp.  55-86,  pis.  9). — This  bulletin  summarizes  experiments  on 
the  station  farm  during  the  past  8  years.  The  results  of  the  first  6  years' 
experioieats  have  also  been  summarized  in  a  previous  bulletin  (E.  S.  It.,  IS, 
p.  20). 

The  results  show  in  general  that  the  soil  upon  which  the  experiments  are 
being  made  "  is  very  deficient  in  available  phosphoric  acid,  and  that  as  soon 
as  this  deficiency  is  supplied  then  there  is  a  lack  of  nitrogen  and  to  a  less  ex- 
tent of  potash  also." 

"  If  leguminous  crops  are  raised  and  either  plowed  under  or  fed  on  the  farm 
and  the  resulting  manure  carefully  saved  and  applied  to  the  soil  it  is  very 
probable  that  in  practice  it  will  be  nec-essary  to  i)urchase  only  phosphoric  acid 
in  order  to  increase  the  productiveness  of  soils  of  this  type  and  to  uiaintain 
them  in  a  condition  of  high  fertility. 

"  Stable  manure  has  demonstrated  again  its  great  value  as  a  restorer  of  fer- 
tility to  a  poor  worn  out  soil." 

Demonstration  experiments  with  fertilizers  during  the  year  1906  in  the 
Province  of  Goritz-Gradiska,  A.  Devakua  (Ztschr.  Luiidw.  Yersuchsic.  Ostcn:, 
10  (1907),  Xo.  10,  pp.  725-7.',9;  ahs.  in  Chem.  Zcntl)1.,  1907,  II,  No.  23,  p.  1865).— 
The  experiments  of  which  these  were  a  continuation  were  begun  in  1000.  From 
the  204  cooperators  who  uncU'rtook  the  experiments  only  SS  complete  reports 
were  obtained.  ">  for  experiments  on  grass  lands  and  13  fen*  experiments  on 
clover  soils.     The  principal  constituents  of  the  fertilizers  used  were  40  per  cent 
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potiish  salt  and  14  per  ceut  superphosphate.  The  season  was  very  unfavorable 
and  the  rate  of  assimilation  of  the  potash  and  phosphoric  acid  of  the  fertilizers 
was  very  variable.  The  results  show  in  general  the  profitableness  of  couimer- 
cial  fertilizers  for  the  production  of  forage  plants.  Beyond  this  the  experiments 
yielded  very  few  positive  practical  results. 

Agricultural  experiments  with,  ashes  which,  fell  during  the  eruption  of 
Vesuvius  in  April,  1906,  L.  Bernardini  (8taz.  Sper.  Agr.  Ital.,  40  {1907), 
jSo.  .'i-o,  pp.  310-320;  ahs.  in  Chvm.  Zentbl,  1907,  II,  No.  21,  p.  1756). — Analyses 
of  these  ashes  collected  at  different  places  in  the  vicinity  of  Vesuvius  show  on 
the  basis  of  dry  matter  9.05  to  10.25  per  cent  of  potash,  2.81  to  3..36  per  ceut  of 
soda,  8.21  to  9.42  per  cent  of  lime,  0.54  to  0.64  per  cent  of  phosphoric  acid  sol- 
uble in  hydrochloric  acid,  and  0.21  to  0.47  per  cent  of  chlorin  soluble  in  water. 

Culture  experiments  with  the  ash  under  varying  conditions  showed  that  there 
was  a  sufficient  amount  of  sodium  chlorid  in  the  ash  to  be  injurious  to  plants, 
but  that  this  was  soon  removed  by  rain.  The  ash  was  in  the  form  of  an  almost 
impaliiable  powder. 

Utilization  of  pond  mud  (Jour.  Bd.  Agr.  [London],  1^  {1907),  No.  8,  pp. 
Ji95-'i97). — Analyses  of  samples  of  pond  mud  from  different  sources  are  reported 
and  the  experience  in  the  use  of  this  material  at  the  Kew  Gardens  and  else- 
where is  briefly  summarized.  The  beneficial  effect  of  pond  mud  on  light,  dry 
soils  is  attributed  as  much  to  its  physical  effect  as  to  its  chemical  action  and 
content  of  plant  food. 

On  fertilizer  experiments  with  lime  nitrogen,  nitrogen  lime,  and  lime  niter, 
Steglich  (Fiihling's  Landw.  Ztg.,  56  UHOl),  No.  22,  pp.  769-7SJ,  figs.  2). — The 
results  of  5  years'  experiments  with  a  number  of  different  crops  grown  in  pots 
are  summarized  and  show  that  the  relative  efficiency  of  the  different  manures, 
taking  that  of  nitrate  of  soda  as  100,  was  as  follows:  Green  manures  81,  ammo- 
nium sulphate  95,  lime  nitrogen  96,  nitrogen  lime  94,  and  basic  calcium  nitrate 
101. 

On  the  manurial  effect  of  calcium  cyanamid  under  different  conditions, 
S.  UcHiYAMA  {Bul.  Imp.  Cent.  Agr.  E.ipf.  .S7«.  .Japan,  1  {1907),  No.  2,  pp.  93- 
104,  pi.  1). — Pot  experiments  with  barley  and  Brassica  chinensis  indicate  that 
"the  manurial  effect  of  lime  nitrogen  varies  greatly  with  the  reaction  of  the 
other  manuring  compounds.  It  acts  best  when  the  total  reaction  in  the  soil 
approaches  neutrality.  The  manurial  effect  of  ammonium  sulphate  also  varies 
greatly  with  the  reaction  of  the  other  manuring  compounds.  It  acts  better 
when  sodium  phosphate  than  when  superphosphate  is  applied  along  with  it." 
It  must  therefore  be  inferred  that  ammonium  sulphate  also  acts  best  when  the 
reaction  of  the  total  manure  appi'oaches  neutrality. 

Under  favorable  conditions  the  manurial  effect  of  lime  nitrogen  was  equal  to 
that  of  ammonium  sulphate,  Iiut  when  the  nitrogenous  manures  were  compared 
in  small  applicafons  ammonium  sulphate  proved  superior.  "  This  result  may 
be  due  to  the  changed  state  of  the  reaction.  On  sandy  soil  the  action  of  lime 
nitrogen  was  farther  below  that  of  ammonium  sulphate  than  on  loamy  soil." 

Cultural  experiments  relating  to  the  solubility  in  citric  acid  and  the  fine- 
ness of  phosphatic  slag,  C.  Schreiber  {Bui.  Agr.  [Brussels],  23  {1907),  No.  10, 
pp.  769-782;  Rev.  Gen.  Agron.,  n.  ser.,  2  {1907),  Nos.  11,  pp.  1,33-437;  12,  pp. 
481-490). — Ten  slags,  varying  in  solubility  in  citric  acid  and  in  fineness  of 
grinding,  were  compared  in  pot  experiments  on  oats  and  white  mustard. 

In  the  first  series  of  experiments  the  slags  were  applied  (1)  in  quantities 
furnishing  equal  amounts  of  total  phosphoric  acid,  and  (2)  in  quantities  fur- 
nishing equal  amounts  of  phosphoric  acid  soluble  in  2  per  ceut  citric  acid.  The 
soil  used  was  a  river  alluvium  (loam)  poor  in  phosphoric  acid. 
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In  the  second  series  of  experiments  tlie  etKciency  of  tlie  slajr  as  ])urc-linse(l,  of 
tbe  tine  iiortion  luissini;  a  siev«'  havin.u  nieslies  0.17  nnn.  in  diameter,  of  tlie 
coarse  portion  wliic-li  did  not  pass  tlie  sieve.  ;ind  of  the  insolnble  residne  left 
after  treatment  aeeordins?  to  the  AVaguer  method  was  compared  ou  loam  and 
sandy  soils. 

The  etiiciency  of  the  slags  varied  widely  when  applied  on  the  basis  of  eqnal 
amounts  of  total  phosphoric  acid,  but  these  differences  were  greatly  reduced 
when  equal  amounts  of  citric-acid  soluble  phosphoric  acid  were  applied. 
White  mustard  utilized  the  less  soluble  slags  to  a  greater  extent  thjin  oats, 
but  in  lioth  cases  the  tineness  of  the  slag  was  the  most  important  factor  in 
determining  the  utilization  of  the  phosphoric  acid. 

In  the  case  of  oats,  and  to  a  less  extent  with  mustard,  the  degree  of  tineness 
greatly  intluenced  the  etticiency,  especially  on  loam  soils.  The  insoluble  residue 
from  the  treatment  with  Wagner's  reagent  was  much  more  effective  than  the 
coarse  portion  of  the  slag  in  case  of  some  slags,  but  almost  without  effect  in 
others.  In  sandy  soils  the  fineness  of  the  slag  was  of  much  less  importance 
than  in  clay  soils  and  the  insoluble  portion  was  more  effective.  The  addition 
of  bicalcinm  phosjihate  increased  the  coefficient  of  utilization  of  the  insolnble 
residne  of  the  slag.  The  results  indicate  that  the  citric-acid  soluble  part  of  the 
coarse  portion  is  less  efficient  than  that  of  the  fine  portion  and  thus  that  all 
the  phosphoric  acid  dissolved  by  the  citric  acid  is  not  directly  absorbable  by 
plants. 

Recent  observations  on  leucite  and  its  application  as  a  fertilizer,  U.  Alvisi 
and  D.  Venditori  (Gaz.  Chim.  Ital.,  37  {1U07),  II,  Xo.  .'/.  itj).  379-383;  abs.  in 
C'hein.  ZentbL,  1908,  I,  No.  3,  p.  286). — The  mineralogical  chai-acter  of  leucite 
is  explained  and  its  applications,  especially  its  use  as  a  fertilizer  in  Italy,  are 
referred  to.  Experiments  to  determine  whether  the  potash  of  leucite  or  leucitite 
would  be  renderetl  more  available  by  treatment  with  sujierphospliate  in  solution 
or  with  orthophosphoric  acid  gave  negative  results.  The  authors  conclude  that 
sulphuric  acid  as  well  as  carbon  dioxid  and  water  often  plays  an  important  role 
in  the  kaolinization  of  these  substances. 

The  use  of  feldspathic  rocks  as  fertilizers,  A.  S.  Cushman  {Chem.  News, 
96  (1907),  Xo.s.  ^.JOO,  1)1).  205-207;  2501.  pp.  218,  219;  2502,  pp.  226-230;  2503, 
pp.  238-2-'i0). — Reprinted  from  Bulletin  104  of  the  Bureau  of  Plant  Industry  of 
this  Department  (E.  S.  K..  in.  p.  322). 

On  the  influence  of  solubility  on  availability,  G.  Daikuhara  (Bui.  Imp. 
Vent.  Afjr.  Expt.  Stii.  Japan,  1  (1907.),  No.  2,  pp.  87-91).— Fvom  the  results  of 
experiments  with  barley  the  author  concludes  "  that  in  the  presence  of  lime  as 
carbonate,  the  necessary  amount  of  magnesia  applied  in  the  form  of  crystallized 
sulphate  for  Parley  in  sand  culture  is  so  small  that  the  best  ratio  of  lime  to 
magnesia  becomes  60: 1,  while  in  the  form  of  nitrates  of  calcium  and  magnesium 
in  water  culture  the  best  ratio  for  (Jramineie  is  between  1 : 1  and  2  : 1.  This  con- 
clusion will  hold  good  also  for  various  sandy  soils,  while  for  clayey  soils  the 
best  ratio  .  .  .  will  differ.  The  calculation  from  the  above  n-snlts  shows  that 
with  barley  4.0  parts  ML■S()^.7HJ()  are  agronomicaliy  e(piivaleiit  to  100  parts 
niagnesite,  while  with  rice  this  e<|uivnleiit  is  still  liiglicr,  viz..  O.S." 

On  the  most  favorable  ratio  of  lime  to  magnesia  for  the  mulberry  tree, 
M.  Nakamura  (Bui.  Imp.  Cent.  Agr.  Erpt.  Sta.  Japan,  I  (1907),  Xo.  2,  pp. 
129-133,  pi.  1). — From  the  results  of  jiot  experiments  here  reported  the  conclu- 
sion is  drawn  that  for  the  mulberry  tree  the  best  ratio  of  lime  to  magnesia 
is  o :  1. 

On  manuring  with  magnesium  sulphate,  G.  Daikuiiaka  (Bui.  Imp.  Cent. 
Ayr.  Expt.  tsta.  Japan,  1  (1907),  No.  2,  pp.  81-86,  pi.  l).—Vot  experiments  with 
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barley  are  reported  wlilcli  indicate  that  '*  tlie  cheapest  and  the  most  effective 
magnesium  compound  for  the  regulation  of  the  lime  factor  in  a  soil  very  rich  in 
lime  is  the  crystallized  sulphate.  The  most  effective  method  of  application  of 
the  magnesium  sulphate  is  top-dressing,  rei)eated  annually  in  small  doses." 
On  the  loamy  humus  soil  used  in  these  experiments  10  parts  of  this  salt  was  as 
effective  as  100  parts  of  the  finest  powdered  magnesite,  when  applied  before 
sowing  and  mixed  with  the  whole  soil,  while  in  the  form  of  top-dressing  1  part 
of  the  sulphate  had  the  same  effect  as  100  parts  of  magnesite. 

The  stimulating'  effect  of  manganese  salts  on  crops,  H.  von  Feilitzen 
(Jour.  Landiv.,  55  (1907),  Xo.  J,,  pp.  289-292;  abs.  in  Chem.  ZentbL,  1908,  I,  No. 
S,  p.  287). — Experiments  are  briefly  reported  in  which  an  application  of  10 
kg.  per  hectare  (11.2  lbs.  per  acre)  of  manganese  sulphate  produced  no  increase 
of  grain  or  straw  in  case  of  oats  grown  on  raw  upland  moor  land. 

Sodium  chlorid  as  a  fertilizer  for  beets,  H.  Briem  (Dcut.  Laiiilw.  Presse, 
S-'i  (1907),  \o.  96,  pp.  752,  753). — Experiments  by  Damseaux.  Pfeift'er,  and 
others,  which  indicated  that  under  certain  conditions  sodium  chlorid  may  give 
as  good  results  as  potash  salts,  are  briefly  noted. 

Are  soils  containing  less  than  0.02  per  cent  SO;;  benefited  by  special 
manuring  with  sulphates?  G.  Daikuhara  (Bui.  Imp.  Cent.  Agr.  E.vpt.  Sta. 
Japan,  1  (1907),  No.  2,  pp.  135-l.'i3). — The  pot  experiments  with  three  soils 
reported  in  this  article  indicated  that  even  less  than  0.02  per  cent  of  sulphuric 
acid  (SO3)  was  quite  suflicient  to  meet  the  requirements  of  barley  plants  for 
sulphur. 

A  review  of  modern  fertilizer  production,  T.  Waage  (Saatcii,  Diinger  u. 
Futtermarkt,  1907,  iYo.s.  J,5,  pp.  1281-1288,  figs.  13;  .',6,  pp.  1289-1296,  figs.  16; 
J,7,  pp.  1297-130.',,  figs.  17;  .',8,  irp.  1305-1312,  figs.  18;  i,9.  pp.  1313-1319,  figs. 
12). — The  present  status  of  the  guano,  nitrate,  phosphate,  and  potash  indus- 
tries, and  of  the  manufacture  of  phosphatic  slags,  and  of  nitrogen  compounds 
from  the  air,  is  reviewed  in  this  profusely  illustrated  article,  which  is  an  ad- 
dress delivered  before  the  recent  convention  of  German  fertilizers  and  feeding 
stuffs  manufacturers  and  dealers  held  in  Berlin. 

Fertilizers,  T.  Dietrich  et  al.  (Jahrcsbr.  Agr.  Chem.,  3.  ser.,  9  (1906),  pp. 
1 18-180). — This  is  the  usual  review  of  investigations  (up  to  the  end  of  1906)  on 
composition,  preservation,  etc.,  of  fertilizers,  methods  and  results  of  fertilizer 
control,  and  fertilizer  experiments.  An  extensive  classified  bibliography  is 
given  at  the  end  of  the  chapter. 

The  manufacture  of  fertilizers  in  American  slaug'hterhouses  (Chem.  Ztg., 
31  (1907),  No.  90,  pp.  1119,  1120).— Brief  accounts  are  given  of  the  preimratiou 
of  tankage,  dried  blood,  steamed  bone,  azotin.  and  hoof  meal,  and  of  the  use  of 
these  materials  in  the  preparation  of  complete  fertilizers.  The  last  census  is 
quoted  to  show  that  the  production  of  slaughterhouse  fertilizers  in  1900 
amounted  to  100,902  tons  valued  at  $3,320,119,  and  it  is  pointed  out  that  the 
production  has  greatly  increased  since  that  date. 

Soil  amendments  and  commercial  fertilizers  (Statis.  Bclg.  Recense.  Agr., 
1906,  Purtie  Analyt.,  pp.  38,  39;  Partie  Doe.,  pp.  7 i^-igy).— Statistics  of  con- 
sumption of  different  fertilizing  materials  throughout  Belgium  are  given  in  de- 
tail. The  total  consumption  of  various  fertilizers  in  Belgium  during  1906  was 
707,580.  tons. 

Commercial  nitrogen,  R.  McMurtrie  (Amcr.  Fert.,  27  (1907),  No.  6,  pp.  11- 
15). — The  production,  processes  of  manufacture,  and  future  supply  of  nitrogen 
from  various  sources,  including  Chilean  nitrate,  annnouium  sulphate,  slaughter- 
house by-products,  cotton-seed  meal,  garbage  tankage,  and  miscellaneous  mate- 
rials, are  briefly  discussed. 
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"It  is  conclusively  evident  that  with  the  rate  at  wliich  the  demand  for  nitro- 
gen compounds  is  increasing,  the  question  of  future  supijly  is  a  serious  one. 
While  there  is  no  narrow  limit  on  the  quantity  of  ammonium  sulphate  that 
could  be  produced  in  the  I'nited  States,  due  to  the  fact  that  in  over  90  per  cent 
of  coal  coked  to-day  the  ammoniates  are  wasted,  there  is  a  limit  to  by-products 
of  the  abattoirs.  The  major  part  of  available  nitrogen  for  agricultural  pur- 
])ost's  will  undoubtedly  be  derived  from  various  by-products  and  by  the  aid  of 
the  new  electrical  iirocesses." 

Fixation  of  atmospheric  nitrogen,  T.  Schloesino,  Jr.  (Rev.  i^ci.  [Parish,  5. 
ficr.,  8  (1907),  No.  10,  pi).  280-297;  Engrais,  22  (1907),  A'o.s-.  /,6,  pp.  1097-1101; 
J,9,  pp.  1171-1175;  50,  pp.  1195,  1196;  abs.  in  /SY'i.  Amer.  8up.,  65  {1908),  No. 
1685,  p.  2Jf7). — The  present  status  of  the  nitrogen  question  is  reviewed  with 
special  reference  to  new  sources  of  supply  opened  up  by  the  inventions  and 
discoveries  of  Birkelaud  and  Eyde,  Frank  and  Caro,  Miintz  and  Laine,  and 
others.  The  author  uses  these  inventions  and  discoveries  as  illustrations  of 
the  great  advantage  of  a  combination  of  advanced  scientitic  work  and  industrial 
practice. 

The  utilization  of  nitrogen  of  the  air  in  agriculture,  P.  Ulrich  {Schr. 
I'hys.  Okonom.  GcscU.  Kitniysb.,  .'/7  (1906),  pp.  266-270). — This  is  a  brief  re- 
view of  recent  progress  in  the  investigation  of  means  of  utilizing  the  nitrogen 
of  the  air  through  the  agency  of  nitrogen-flxing  organisms  in  the  soil,  and  the 
manufacture  of  lime  nitrogen  and  calcium  nitrate. 

On  the  formation  of  nitrogen  oxid  in  high-tension  flames,  F.  Haber  and 
A,  KoENiG  {Ztschr.  Elektrochcm.,  13  (1907),  No.  46,  pp.  725-7Jf3,  figs.  J,;  abs. 
in  Sci.  Abs.,  Sect.  A—Phys.,  11  {1908),  No.  121,  pp.  69,  70).— This  article  deals 
with  various  theoretical  considerations  and  reports  observations  on  the  effect 
of  the  character  of  electrodes,  pressure,  and  strength  of  current  on  the  process 
of  oxidation.  As  a  result  of  these  investigations  the  authors  now  recommend 
colder  arcs  for  the  fixation  of  nitrogen. 

The  combustion  of  nitrogen  in  the  arc  between  conductors  of  the  second 
class,  E.  Rasch  {Ztschr.  Elcktrochem.,  13  {1907),  No.  41,  pp.  669-674,  figs.  3; 
abs.  in  Chem.  Zcntbl.,  1907,  II,  No.  20,  p.  1682;  Sci.  Abs.,  Sect.  A—Pliijs.,  10 
{1907),  No.  119,  pp.  643,  6'///). — This  paper  discusses  the  work  of  Le  Blanc, 
Clement,  Nernst,  and  others  (E.  S.  R.,  IS,  p.  535),  and  describes  the  apparatus 
used  and  the  results  obtained  by  the  author  in  1905  in  a  study  of  the  process 
of  oxidation  of  atmospheric  nitrogen  with  the  electric  tlame  i)assing  from  a 
metallic  oxid  electrode  directly  into  the  condensing  solution  (water)  of  the 
system,  showing  that  in  this  case  the  nitrogen  drawn  in  through  the  tube  con- 
taining the  oxid  electrode  passed  into  the  form  of  nitric  acid  or  nitrates  in  the 
condensing  solution  without  observable  formation  of  nitrogen  oxids.  There 
were  also  produced  some  uncondensable  white  vapors  which  were  thought  to 
be  anmioniuni  nitrate  or  i)ossibly  a  new  nitrogen  compound. 

The  utilization  of  the  water  power  of  the  Alz  in  the  manufacture  of 
nitrates  {Suatcn,  Dihigcr  u.  Futtcrniarkt,  1907,  No.  46,  pp.  1358-1363).— Thin 
l)r<)ji'ct,  for  which  about  39,500  horsepower  is  available,  is  described,  with  pre- 
liminary notes  on  the  inii)ortance  of  nitrates  for  (Jerman  agriculture  and 
Industry  and  the  present  status  of  their  manufacture. 

Developed  phosphate  deposits  of  northern  Arkansas  {Amer.  Fort.,  27 
{1907),  No.  6.  pp.  5-10). — This  is  a  brief  review  of  the  geographic  distribution, 
geology,  and  development  of  these  phosphate  beds  taken  mainly  from  reports 
which  have  already  heim  noted  (E.  S.  R.,  10,  p.  337;  14,  p.  430). 
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Phosphates  for  Europe,  A,  W.  Thackara  (Mo.  Consular  and  Trade  Rpts. 
[U.  S.].  1907,  A^o.  327,  pp.  147-1^9). — Statistics  are  given  of  the  amount  and 
price  of  fertilizing  materials  imported  by  Germany.  It  is  stated  that  "  Ger- 
many imported  in  1906  27,385  tons  of  artificial  guano,  poudrette,  etc.,  29,157  tons 
of  natural  guano,  37,82.3  tons  of  bone  meal,  193,896  tons  of  Thomas  phosphate 
meal,  531,195  tons  of  phosphates,  78,036  tons  of  superphosphate,  and  20,687 
tons  of  animal  blood,  manure,  etc."  Of  the  total  amount  (531,195  metric  tons 
valued  at  $7,443,926)  of  phosphates  imported  by  Germany  293,119  metric  tons 
valued  at  $4,111,450  was  supplied  by  the  United  States.  By  far  the  larger  pro- 
portion of  the  imports  from  this  country  consist  of  mineral  phosphates,  par- 
ticularly Florida  phosphate. 

Fertilizer  inspection,  C.  D.  Woods  and  J.  M.  Bartlett  {Maine  8ta.  Bui. 
153,  pp.  8-5-lOS). — This  bulletin  reports  the  results  of  analyses  of  manufactur- 
ers' samples  of  fertilizers  licensed  to  February  10,  1908.  The  bulletin  also 
contains  a  general  discussion  of  the  subject  of  fertility  and  plant  food  and 
explanations  regarding  certain  fertilizers  sold  in  Aroostook  County  since  1906 
which  have  fallen  short  of  the  guarantied  composition. 

Fertilizers,  C.  S.  Cathcart  {Netv  Jersey  Stas.  Rpt.  1907,  pp.  21-27). — A  brief 
summary  is  given  of  the  results  of  fertilizer  inspection  during  1907,  the  details 
having  already  been  reported  in  bulletins  of  the  station  (E.  S.  R.,  19,  pp.  526, 
829).  A  table  gives  wholesale  prices  of  the  essential  elements  of  plant  food 
for  1906  in  New  York  City. 

During  the  year  666  samples  of  fertilizing  materials  were  examined.  Of 
the  comi>lete  fertilizers  180  brands  contained  nitrogen  in  form  of  nitrates,  213 
nitrogen  in  form  of  ammonia  salts,  and  83  nitrogen  in  both  of  these  forms. 
There  were  264  failures  to  reach  the  guaranty,  representing  215  brands,  40 
brands  being  deficient  in  2  and  4  brands  in  all  3  ingredients.  The  number  of 
deficiencies  was  20.1  per  cent  of  those  possible.  The  average  composition  of  the 
fertilizers  examined  was  total  nitrogen  2.8  per  cent,  available  phosphoric  acid 
7.45  per  cent,  and  potash  5.86  per  cent.  The  average  valuation  was  $22.35  per 
ton  and  the  average  selling  price  $28.31. 

Complete  report  on  commercial  fertilizers  for  1907,  J.  H.  Stewart  and 
B.  H.  HiTE  (West  Virginia  Hta.  Bid.  11),  pp.  135-198). — This  report  gives  the 
results  of  examinations  of  196  samples  of  fertilizers  examined  during  the  year, 
with  a  di.scussion  of  the  quiility  of  the  fertilizers  sold  in  the  State.  It  includes  a 
strong  protest  against  the  low  grade  of  many  of  the  fertilizing  materials  offered 
for  sale  in  the  State. 

Laws  regulating  the  sale  of  commercial  fertilizers  in  Massachusetts 
(Massaehusetts  Sta.  Circ.  13,  pp.  '/). — This  circular  gives  the  text  of  the  State 
fertilizer  law  enacted  in  1896,  with  an  amendment,  enacted  in  1907,  requiring 
the  publication  of  dealers'  prices  and  valuation,  together  with  regulations  and 
instructions  adopted  by  the  experiment  station  for  the  enforcement  of  the  law. 

AGRICULTURAL  BOTANY. 

Evaporation  and  plant  development,  B.  E.  Livingston  {Plant  World,  10 
{1907),  No.  12,  pp.  269-276.  fig.  1). — This  is  an  abstract  of  a  paper  presented  by 
the  author  before  the  Conference  on  Acclimatization  in  New  York  in  October, 
1907.  It  gives  a  description  of  experiments  carried  on  to  determine  the  effect  of 
evaporation  as  a  climatic  factor. 

The  experiments  were  conducted  in  soil  that  was  kept  nearly  at  its  optimum 
moisture  and  the  plants  used  were  garden  nasturtiums,  morning  glories,  mari- 
golds, sunflowers,  mustard,  castor  bean,  muskmelon,  teasel,  and  jimson  weed. 
The  seeds  were  sown  in  May,  and  from  that  time  the  drought  conditions  in- 
creased until  into  July,  when  the  summer  rains  set  in. 


AGRICULTURAL   BOTANY.  1025 

With  tlie  exception  of  tiie  castor  bean  and  unislinjelon,  which  developed 
normally  from  the  first,  all  the  plants  ceased  to  grow  after  the  development  of 
a  few  leaves,  and  they  remained  in  this  state  until  the  comini;  of  the  rainy 
season.  With  the  advent  of  the  rainy  season  all  the  plants  responded  in  a 
marke<l  manner,  excei>t  the  n;:sturtiums  and  teasel,  which  succumbed  to  the 
evaporation  in  spite  of  the  chansre  in  seasons. 

This  is  believed  to  indicate  that  the  castor  bean  and  melon  were  able  to 
absorb  and  transmit  water  to  their  foliajie  faster  than  it  was  lost  by  transi)ira- 
tion,  and  hence  were  able  to  carry  on  vigorous  growth  even  during  intense 
drought.  The  nasturtiums  and  teasel  failed  to  provide  the  excess  of  water 
needed  for  growth  even  in  the  I'ainy  season,  and  consequently  perished. 

This  experiment  seems  to  indicate  that,  so  far  as  the  behavior  of  native  desert 
plants  is  concerned,  the  evaporating  power  of  the  air  is  an  important  factor  in 
controlling  desert  vegetation,  aside  from  its  indirect  influence  through  the  con- 
ditions of  soil  moisture. 

The  author  figures  and  deseriiies  a  simple  device  for  measuring  evaporation. 

Evaporation  and  plant  habitats,  B.  E.  Livingston  {Plant  World,  11  (liJOS), 
Xo.  1,  pp.  1-9). — In  continuation  of  previous- observations  (see  above)  the  author 
calls  attention  to  the  fact  that  the  evaporating  power  of  the  air  appears  to  play 
an  important  iiart  in  the  determination  of  vegetation  which  can  best  succeed 
in  different  but  neighboring  habitats  of  the  same  region. 

The  experiments  described  were  carried  on  in  the  vicinity  of  Tucson  at  4 
different  elevations,  and  comparisons  are  drawn  with  tlie  humidity  and  sun- 
shine in  other  regions,  from  which  it  appears  that  the  evaporating  power  of 
the  air  furnishes  a  valuable  criterion  for  the  comparison  of  the  conditions  of 
plant  habitats,  and  it  must  be  considered  as  being  a  controlling  factor  in  the 
determination  of  the  plants  occurring  in  any  locality. 

The  physiology  of  gum  formation  in  the  Amygdalaceag,  W.  Ruhland  {Bcr. 
Dent.  Bot.  GescU.,  ,.'J  {1907),  Xo.  6,  pp.  30.2-315.  figs.  3).— The  author  discusses 
the  various  theories  regarding  the  i)liysiology  of  the  gum  formation  in  plants 
belonging  to  the  stone  fruits,  particularly  with  reference  to  the  gummosis  of 
those   plants. 

The  influence  of  grafting  on  plants  containing  hydrocyanic  acid,  L. 
(iuiGNARD  {Ann.  Sci.  Nat.  Bot..  9.  scr.,  6  {1907),  No.  5-6,  pp.  261-305,  figs.  9; 
Rev.  Vit.,  29  {190S),  Nos.  735,  pp.  61-68;  736,  pp.  89-92;  738,  pp.  11,5-152,  figs. 
5;  739,  pp.  173-176,  fig.  1;  7J,0,pp.  201-206,  figs.  3;  741,  pp.  229-231;  abs.  in 
Compt.  Rend.  Aead.  »SVf.  [Paris],  L',5  {1907),  No.  27,  pp.  1376-1380).— After 
reviewing  the  published  accounts  of  investigations  by  a  number  of  authors  on 
the  transfer  <if  alkaloids  and  other  substances  through  the  grafting  of  plants, 
the  author  describes  a  series  of  experiments  in  which  he  grafted  herbaceous 
and  perennial  plants,  using  on  common  beans  varieties  of  Pha.seoliis  liniatus 
that  were  rich  in  eyanogenetic  glucosids,  and  sjjecies  of  Photinia  and  Coton- 
easter,  which  were  grafted  ui)on  quinces  and  hawthorns. 

The  author  found  that  whenever  a  plant  containing  eyanogenetic  glucosids 
is  grafted  ui)on  one  in  which  they  are  absent,  or  vice  versa,  there  is  no  transfer 
of  the  glucosid  from  graft  to  stock  or  from  stock  to  graft.  Among  the  Rosa- 
cea' which  seem  to  i)ossess  the  ability  of  forming  these  glucosids,  the  substances 
will  be  transferred  from  stock  to  graft  if  the  species  are  nearly  related  and  con- 
tain the  same  kind  of  glucosid;  otherwise  in  the  artificial  symbiosis  which  is 
established  by  grafting  each  si)ecies  will  retiiin  its  chemical  proi)erties. 

The  toxic  effect  of  certain  common  salts  of  the  soil  on  plants,  Florence  N. 
Magowan  {Bot.  Gaz.,  1,5  {1908),  No.  1,  pp.  .',5-.'i9,  fig.  /).— -The  author  claims 
that  previous  investigations  in  testing  the  toxic  effect  of  sjiHs  on  plants  have 
either  been  made  to  test  the  limit  of  eudurance  or  the  highest  concentratiou 
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at  wbicli  plants  could  live  in  pure  salt  solutions,  or  the  experiments  liave  been 
carried  on  for  so  short  a  period  as  to  be  considered  inconclusive. 

In  her  investigations  wheat  of  the  variety  Early  Genesee  was  selected,  and 
for  comparison  radish  and  clover  seeds  were  used  and  found  to  give  results 
similar  to  t-hose  described  for  wheat.  In  all  the  experiments  the  seeds  were 
supiKU-ted  on  filler  paper,  so  that  they  might  germinate  in  the  solution  from 
the  beginning,  and  equimolecular  solutions  were  used  of  calcium,  potassium, 
sodium,  and  magnesium,  as  these  salts  are  the  ones  commonly  found  in  the  soil. 
Control  experiments  with  tap  and  distilled  water  were  carried  on  with  each 
series,  and  the  plants  made  a  better  growth  in  distilled  water  than  in  any  of 
the  salt  solutions,  showing  that  they  were  all  toxic  rather  than  stimulating  in 
the  concentrations  used. 

The  order  of  germination  is  recorded,  in  which  it  is  shown  that  seeds  in 
potassium  chlorid  and  sodium  chlorid  were  the  first  to  send  out  roots  and  for 
several  days  remained  in  advance  of  those  in  calcium  chlorid  and  magnesium 
chlorid,  but  that  after  15  days  those  in  magnesium  chlorid  were  dead,  while 
those  in  calcium  chlorid  were  still  living.  In  all  the  solutions  the  limit  of 
growth  was  reached  in  about  30  days. 

The  results  of  the  investigations  show  that  the  principal  soil  bases  are  toxic. 
The  following  is  the  order  of  toxicity  of  their  chlorids,  beginning  with  the 
most  poisonous:  Magnesium  chlorid,  sodium  chlorid,  potassium  chlorid,  and 
calcium  chlorid.  Further,  experiments  lasting  but  a  short  time,  such  as  have 
been  reported  by  most  investigators,  can  not  be  considered  as  conclusive  as 
longer  experiments.  After  6  days  plants  in  sodium  chlorid  and  potassium 
chlorid  made  more  growth  than  in  calcium  chlorid,  while  after  25  or  30  days 
the  plants  in  calcium  chlorid  were  considerably  in  advance  of  all  the  others. 

The  action  of  manganese  on  plants,  (i.  Salomone  (Stas.  Sper.  A  (jr.  Itah, 
JfO  (1907),  No.  2,  pp.  97-117). — A  study  was  made  under  field  conditions  to  de- 
termine the  influence  of  a  number  of  compounds  of  manganese  on  the  growth 
and  dexelopment  of  maize,  oats,  onions,  and  meadow  grass. 

In  a  second  series  of  experiments  with  one  dozen  species  of  economic  plants 
and  several  cryptogams,  the  author  sought  to  determine  the  form  in  which 
manganese  is  found  in  plants.  The  manganese  salts  were  found  to  stimulate 
the  formation  of  the  nitrogenous  contents  of  the  plants,  the  sulphate,  nitrate, 
and  binoxid  of  manganese  giving  the  greatest  increase.  Manganese  was  found 
in  many  instances  in  the  plant  stored  as  a  waste  product,  while  in  others  it  was 
in  such  intimate  organic  combination  as  not  to  be  readily  recognized  by  the 
ordinary  reagents  employed. 

The  malignant  effect  of  certain  trees  upon  surrounding'  plants,  H.  S.  Reed 
(Plant  World,  10  (1907),  No.  12,  pp.  279-282,  fig.  J).— The  author  describes  the 
growth  of  coleus  under  a  Kentucky  coffee  tree  in  the  grounds  of  this  Depart- 
ment, in  which  the  plants  close  to  the  tree  were  less  vigorous  than  those  at 
some  distance.  It  is  held  that  the  conditions  of  plant  growth,  such  as  water, 
plant  nutrients,  and  light,  were  not  such  as  could  fully  account  for  the  harm- 
ful effects  noted  upon  the  surrounding  vegetation.  The  most  deleterious  effects 
seemed  to  be  due  to  organic  substances  washed  from  the  bark  of  the  tree  by 
rain  and  left  in  the  soil.  Deleterious  substances  may  also  be  excreted  from  the 
roots  of  trees  and,  in  certain  cases,  exert  an  injurious  effect  on  surrounding 
plants. 

The  antitoxic  value  of  complete  and  incomplete  nutrient  solutions,  A.  Le 
Renard  (Essai  sur  la  Valetir  Antitoxique  de  VAlimcnt  Complet  et  Incomplct. 
Thesis,  Vniv.  Paris,  1907,  pp.  213,  dgm.  1). — The  author  has  studies!  the  action 
of  a  large  number  of  chemical  substances  in  overcoming  the  toxic  effect  of  the 
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soluble  salts  of  copper  on  Pcnicilliiiin  (/Idncuni.     The  copper  salts  eiiiijloyed  in 
bis  experiments  were  the  acetate,  cblorid,  nitrate,  and  sulphate. 

After  a  historical  review  of  the  subject  the  author  discusses  llic  l)iolosy 
and  physiology  of  the  funjius,  the  physiological  role  of  various  elements  in  a 
complete  nutrient  solution,  and  the  toxic  action  of  various  substances,  and 
describes  his  experiments  with  isolatetl  mineral  salts,  organic  compounds  of 
various  kinds,  etc. 

Among  the  results  obtained,  it  was  found  that  inorganic  salts  and  the  various 
sugars  experimented  with  had  no  inhibiting  effect  when  used  alone.  Organic 
salts  or  bases  combined  with  organic  salts  were  decidedly  corrective  in  their 
action.  The  ability  of  i)reventiug  the  poisonous  action  of  copper  salts,  accord- 
ing to  the  author,  depends  upon  the  simultaneous  occurrence  in  the  solution 
of  the  proper  carbon  compound  and  inorganic  salt  in  combination  with  the 
proper  organic  or  inorganic  acid.  The  author  discusses  the  results  of  his 
experiments  at  considerable  length. 

The  chemistry  of  some  of  the  higher  fungi,  J.  Zellner  {Chemic  der  hoheren 
Pilze.  Leipsic,  1907,  pp.  VI +257). — A  monographic  study  is  given  of  the  chem- 
istry of  some  of  the  higher  fungi,  mostly  species  of  Basidiomycetes.  Chap- 
ters are  devoted  to  the  ash  content,  carbohydrates,  fats,  lecithin,  acid  bodies, 
bases,  tannin,  coloring  matter,  proteids,  toxins,  ferments,  etc. 

The  author  states  that  the  body  of  the  fungi  consists  mainly  of  chitin  or 
the  related  fuugin.  True  cellulose  or  lignin  is  never  found,  chlorophyll  and 
starch  are  absent,  and  the  carbohydrates  are  dextrin-like.  The  protein  sub- 
stances are  more  or  less  soluble.  The  basic  bodies  are  abundant,  and  true  alka- 
loids are  never  found.  Coloring  matter  and  ferments  are  quite  generally  dis- 
tributed throughout. 

The  fermenting'  power  of  pure  yeasts  and  some  associated  fungi,  W.  B. 
Alwood  (U.  »S'.  Dcpt.  Agr.,  Bur.  Chcm.  Bill.  Ill,  pp.  2S,  /i(/s.  .'/).— On  account 
of  the  increased  use  of  pure  yeast  cultures  in  certain  industries,  a  study  has 
been  made  of  a  number  of  yeasts  from  native  and  foreign  sources  to  determine 
their  power  in  fermenting  apple  juice.  The  methods  for  testing  pui*e  yeasts 
are  described  at  considerable  length,  after  which  detailed  accounts  are  given 
of  the  fermenting  power  of  a  number  of  pure  and  mixed  cultures. 

A  bibliography  of  mycological  literature,  G.  Lindau  and  P.  Svnow  {The- 
sauruK  littrnitiinr  nn/coloc/ica'  it  lichrnolof/icif  ratione  liahita  pracipue  omnium 
qiiir  ailliuc  scripia  .sunt  de  mycithigia  upplieata.  Leipsic,  1!)07,  vol.  1,  pt.  1,  pp. 
j/OO). — Lists  are  given,  arranged  in  alphabetical  order  by  authors,  of  the  myco- 
logical and  lichenological  literature  relating  particularly  to  plant  diseases, 
fermentation,  forestry,  agriculture,  medicine,  etc.  Bacteriological  literature, 
except  as  related  to  plant  diseases,  will  not  be  included.  The  authors  expect 
to  issue  3  volumes  in  2  parts  each,  and  the  present  part  incMides  7.575  titles 
and  contains  the  works  of  authors  as  far  as  Eaton.  The  additional  volumes 
and  a  supplement  are  expected  to  be  issued  during  the  present  year  and  the 
work  completed  in  ]!>()!».  The  titles,  as  far  as  possii)le,  are  taken  from  original 
publications,  l)ut  where  these  have  not  iteen  availaltlc.  from  the  list  known 
as  Scientific  Papers. 

FIELD  CROPS. 

Demonstration  work  in  cooperation  with  southern  farmers,  S.  A.  Knapp 
(U.  S.  Dcpt.  Ayr.,  Funnirs'  Bui.  .11!),  pp.  22). — Tliis  bulletin  describes  the 
demonstration  work  as  carried  on  by  the  Bureau  of  Plant  Industry  of  this 
Department  and  jmints  out  that  this  includes  the  demonstration  of  improved 
methods  of  agriculture  in  the  weevil-iufested  districts  and  the  extension  of 
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the  same  principles  to  other  southern  States  beyond  the  range  of  weevil  infes- 
tation. The  territory  covered  by  the  first  of  these  divisions  includes  eastern 
and  northern  Texas,  southern  Arkansas,  Oklahoma,  Louisiana,  and  a  portion 
of  Mississippi,  the  total  area  being  more  than  300,000  square  miles.  The 
second  division,  or  the  extension  of  the  principles  to  States  yet  free  from  weevil 
infestation,  was  commenced  in  Mississippi  in  lOOO,  and  in  cooperation  with  the 
General  Educiation  Board  of  New  York  was  extended  in  a  limited  way  in  1907 
to  Alabama,  Virginia,  North  Carolina,  South  Carolina,  and  Georgia.  As  at 
present  organized  there  will  be  employed  during  the  ensuing  year  in  the 
cooperative  demonstration  work  59  agents  ]iaid  from  government  appropria- 
tions and  in  the  extension  work  S4  agents  paid  by  the  (ieneral  Education  Board. 
About  ]2.(>00  demonstration  farms  had  been  estaldished  up  to  February  1,  1908, 
and  20.000  farmers  had  agreed  to  cooperate  and  make  reports  as  to  results. 
It  is  pointed  out  that  at  least  oOO.OOO  jiersons  visit  these  demonstration  farms 
during  the  year. 

The  instructions  given  to  farmers  are  discussed  and  the  means  of  influen- 
cing them  to  adopt  better  methods  are  described.  The  cultural  system  for 
producing  cotton  under  boll-weevil  conditions  is  outlined  in  detail,  the  demon- 
stration work  on  various  farms  in  connection  with  corn  culture  and  the  growing 
of  soil  renovating  crops  is  noted,  and  the  practical  results  accomplished  are 
presented  in  condensed  form. 

West  Virg'inia  agricultural  resources  and  possibilities,  J.  B.  Garvin 
{Charleston,  W.  Vu.:  Htatc  Bd.  Agr.,  WOT,  pi).  JU.i,  i)l-i.  -'/J,  maps  6).— This 
publication,  published  by  authority  of  the  AVest  Virginia  State  Board  of  Agri- 
culture, discusses  the  topography,  soils  and  crops,  live-stock  industry,  fruit- 
growing possibilities,  educational  advantages,  and  market  facilities  of  the  State. 
Contributions  to  the  knowledge  of  agriculture  and  agricultural  conditions 
in  Syria,  II.  Auhacjen  (B(r.  Laud.  ii.  Foist ir.  Auslaiidr,  1i)(n\  Xo.  16,  pp.  85, 
figs.  -}N). — The  geography,  climate,  soil,  and  water  of  the  country  are  discussed, 
and  agriculture  and  agricultural  conditions  are  described.  The  natural  flora 
and  fauna  of  importance  to  agriculture  and  the  economic  conditions  of  the 
Bedouins  and  Fellahs  are  considered.  Notes  are  also  given  on  irrigation  and 
animal  husbandry  as  practiced  in  the  country. 

Report  of  the  agronomist  for  the  season  of  1907,  A.  E.  Grantham  (Dcla- 
irorc  Sta.  Bill.  81.  pp.  20.  figs.  '/). — The  experiments  hei'e  described  were  begun 
in  1907,  and  the  report  is  therefore  confined  to  the  work  of  that  season. 

Of  48  varieties  and  strains  of  corn  grown  the  10  earliest  maturing  sorts  were 
Clarage,  I'unk  J>0-day,  lieid  Yellow  Dent,  Leaming.  Iving  of  the  Earlies,  Early 
Butler,  Wood  Northern  Dent,  Riley  Favorite,  Iowa  Silvermine,  and  Pride  of  the 
North.  Of  these,  Iowa  Silvermine  stood  first  in  yield  with  G8  bu.,  and  Early 
Butler  last  with  30  bu.  per  acre.  The  average  yield  for  the  10  earliest  varieties 
was  50  bu.  per  acre.  The  average  for  the  10  latest  maturing  varieties  was  73 
bu.,  for  the  10  highest  yielding  sorts  78  bu.,  and  for  the  10  lowest  yielding  vari- 
eties 35  bu.  per  acre.  The  best  yielding  variety  in  the  entire  list  was  Eureka, 
which  produced  90  bu.  per  acre.  In  an  ear-row  test  the  yields  ranged  from 
25.7  to  71.7  bu.  i»er  acre. 

Of  37  varieties  of  cowpeas  compared.  New  Era,  Whippoorwill.  Warren  New 
Hybrid,  and  Early  Booleck  were  the  leading  varieties  in  seed  production,  yield- 
ing 15.6,  13.2,  12.3,  and  10.7  bu.  per  acre,  respectively.  New  Era,  Whippoorwill, 
Clay,  Red  Crowder,  and  Iron  made  the  best  growth,  held  the  leaves  well,  and 
were  least  subject  to  blight. 

Thirteen  varieties  of  soy  beans  grown  for  hay  varied  in  time  of  maturity  from 
August  28  to  September  21.  No.  12399,  Early  Green,  Medium  Early,  and  Early 
Brown  yielded  5  tons  and  over  per  acre.     Only  four  varieties  failed  to  make  4 
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tons  per  acre,  ami  each  of  these  made  about  .i  tons.  In  a  seed  test  21  varieties 
were  gi-own  and  the  range  of  yield  was  from  !t  bu.  of  seed  for  Early  (Jreen  to 
32.1  bu.  for  No.  19180.  Seven  varieties  produced  20  bu.  or  over  and  only  two 
fell  below  12  bu. 

Brief  notes  are  given  on  tbe  yield  of  miscellaneous  forage  crops,  including 
millets,  rape,  buckwheat,  Kafir  corn,  and  sorghum.  The  results  of  top-dressing 
meadows  with  cijuimercial  fertilizers  show  the  greatest  i)rofits  from  the  use  of 
160  lbs.  of  nitrate  of  soda,  320  lbs.  of  acid  phosphate,  and  80  lbs.  of  nniriate  of 
potash  i)er  acre.  Practically  the  same  profits  were  secured  from  the  use  of  240 
lbs.  of  nitrate  of  soda  and  320  Ib.s.  of  acid  i)hosphate  jter  acre  as  from  the  use 
of  320  lbs.  of  nitrate  of  soda,  320  lbs.  of  acid  phosi)hate,  and  SO  lbs.  of  nniriate 
of  i)otash  per  acre. 

Results  of  cooperative  tests  of  varieties  of  corn,  wheat,  oats,  soy  beans, 
and  cowpeas.  1907,  A.  T.  Wiancko  and  ('.  O.  Cromer  {Iiidiitnii  ,^ta.  But.  12.'i, 
pp.  :i5-(;0}. — The  work  here  reported  is  in  continuation  of  experiments  previ- 
ously noted  and  described  (E.  S.  R.,  18,  p.  925).  This  year  the  experiments 
were  conducted  <m  about  650  different  farms  throughout  the  State  and  included 
078  tests  of  4  to  5  varieties  each.  There  wei'e  415  tests  of  4  to  5  varieties  of 
corn,  75  of  5  varieties  of  winter  wheat,  55  of  5  varieties  of  oats,  62  of  4  vari- 
eties of  soy  beans,  and  71  tests  of  4  varieties  of  cowpeas.  The  results  secured 
by  the  diffei'ent  experimenters  are  shown  in  tables. 

The  backwardness  of  the  season  seriously  affected  the  results  of  the  experi- 
ments in  many  cases  and  much  immature  corn  was  reported.     In  sections  1  and 

2  the  average  of  the  reports  showed  the  order  of  maturity  to  be  as  follows: 
Early  Yellow  Dent,  Cook  Yellow  Dent,  Dunn  Yellow  Dent,  and  Anson  White 
Dent,  the  difference  between  the  first  and  last  being  about  10  days.     In  sections 

3  and  4  of  the  State,  Early  Yellow  Dent  was  fully  2  weeks  earlier  than  the 
three  other  varieties  with  which  it  was  compared.  In  section  5  Golden  Dent 
ripened  first,  being  followed  by  Riley  Favorite,  Reid  Yellow  Dent,  Leaming,  and 
Boone  County  White,  all  varieties  rii)ening  within  a  period  of  about  10  days. 
In  section  6  Reid  Yellow  Dent  was  the  earliest,  and  in  section  7  Golden  Dent, 
Reid  Yellow  Dent,  Learning,  Boone  County  White,  and  Pride  of  Indiana  ripened 
in  the  order  mentioned,  Golden  Dent  ripening  about  3  weeks  earlier  than  Pride 
of  Indiana.  In  section  8  the  yellow  varieties  apparently  were  only  4  or  5  days 
ahead  of  the  white.  In  sections  9,  11,  and  12  the  order  of  maturity  was  prac- 
tically the  same,  the  rank  being  Golden  Standard,  Johnson  County  Yellow,  Pride 
of  Indiana,  Johnson  County  AVhite,  and  Vogler  White  Dent,  the  difference  be- 
tween the  first  and  the  last  being  a  little  over  a  week.  In  section  10  Reid  Yel- 
low Dent  ripened  first,  being  followed  by  Golden  Staudai'd,  Pride  of  Indiana, 
Johnson  County  White,  and  Vogler  AVhite  Dent,  the  first  riiieniug  about  2  weeks 
earlier  than  the  last. 

The  results  of  tests  with  winter  wheat  varieties  showed  that  Michigan 
Amber  was  a  little  superior  in  yield.  Dawson,  Golden  Chaff,  Abundance,  New 
American  Banner,  Mealy,  and  Rudy  have  also  given  good  results. 

The  experiments  with  oats  showed  that  Great  Dakota,  Silver  Mine,  and  Czar 
of  Russia  are  quite  similar  in  appearance  and  habits  of  growth.  National  and 
Swedish  Select  have  a  plumper  grain  and  are  better  than  average  yielders. 
Early  Champion  was  found  to  be  a  week  or  10  days  earlier  than  the  other 
varieties. 

The  yields  f)f  varieties  of  soy  beans  showed  important  differences.  Dwarf 
Early  Yellow,  Ito  San,  and  Early  Brown,  which  are  very  similar  in  their  gen- 
eral characteristics,  ripened  from  September  10  to  15,  or  about  115  days  from 
planting.  No.  12399  ripened  in  about  130  days  and  was  found  to  be  a  good 
vielder  both  in  grain  and  forage.     Medium  Early  Yellow  matured  in  about  150 
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days  and  usually  requires  severe  frost  to  ripen  it,  the  frost,  however,  doing 
little  liarm  to  the  quality  of  the  seed. 

The  tests  with  cowpeas  were  made  to  determine  the  relative  yields  of  total 
dry  matter  of  forage  and  hay.  Nearly  all  varieties  gave  profitable  yields  of 
forage,  but  in  seed  production  they  varied  considerably.  In  the  order  of 
maturity  their  range  was  as  follows :  Pearly  Blackeye,  Michigan  Favorite, 
Whippoorwill,  New  Era,  Iron,  and  Clay.  All  of  these  may  be  cut  for  hay  about 
September  1. 

Forag'e  crop  experiments,  G.  A.  Billings  (New  Jersey  8tas.  Rpt.  1907,  pp. 
55-79,  pis.  19). — A  iiumber  of  crops  were  grown  for  soiling  purposes,  and  the 
acreage,  date  of  planting  and  cutting,  and  yield  are  reported  in  tables,  together 
with  brief  notes  on  each  crop.  A  total  of  232.9  tons  of  green  fodder,  or  an 
average  of  7.15  tons  per  acre,  supplied  forage  for  38  adult  and  12  young  dairy 
animals  from  May  11  to  October  23,  a  period  of  166  days.  Figures  are  given 
showing  that  the  average  cost  of  production  per  ton  in  the  field  was  $1.46  and 
the  average  cost  for  cutting  and  hauling  about  50  cts.,  making  each  ton  cost 
at  the  feeding  yard  $1.96.  It  is  stated  that  the  total  nutrients  in  232.9  tons  of 
soiling  crops  will  furnish  about  the  same  amount  of  food  nutrients  as  those 
contained  in  49  tons  of  clover  hay  or  36  tons  of  bran. 

Rye  was  held  back  by  the  cold  spring,  later  maturing  very  rapidly  and  mak- 
ing the  feeding  period  rather  short.  Wheat  on  land  which  had  an  application 
of  manure  in  the  early  summer  followed  by  a  crop  of  cowpeas  yielded  11.1  tons 
of  fodder  per  acre,  while  a  crop  on  an  earlier  planted  field  without  manure  pro- 
duced about  6  tons  per  acre.  Ninety-day  Burt,  Swedish,  and  White  Spring  oats 
were  sown  with  Canada  peas.  The  Swedish  oats  was  very  leafy  but  appar- 
ently later  than  the  White  Spring,  and  the  Burt  was  very  satisfactory  for 
early  forage.  Thoroughbred  white  flint  corn  planted  May  15  produced  12.6 
tons  of  green  fodder  per  acre,  with  a  large  proportion  of  mature  ears,  while 
later  plantings  in  June  after  i-ye  produced  but  little  more  than  half  a  crop. 

Owing  to  a  late  spring  it  was  impossible  to  harvest  three  crops  from  any  field. 
Cowpeas  have  generally  been  follow-ed  by  winter  rye  or  wheat,  which  is  used  for 
early  soiling  or  green  manure  the  next  season.  Several  fields  were  not  devoted 
strictly  to  soiling  rotations.  On  a  1-acre  plat  11.1  tons  of  wheat  and  9.7  tons 
of  cowpeas  were  produced  and  the  field  was  seeded  to  rye  early  in  September. 
One  plant  yielded  6.7  tons  of  rye  fodder  and  8.3  tons  of  millet,  or  15  tons  of  soil- 
ing crops.  The  plats  producing  wheat  followed  by  corn  gave  a  total  yield  of 
13.6  tons  of  forage  per  acre. 

An  acre  was  devoted  to  small  plat  experiments  with  soiling  crops  in  1906. 
All  crops  were  planted  in  drills  2i  ft.  apart  and  cultivated.  Cowpeas  were 
planted  June  16,  and  the  sorghum,  millets  and  other  cereal  plats  June  21. 
Sorghum  produced  heads  70  days  from  planting  and  when  cut  10  days  later 
yielded  17.2  tons  per  acre.  The  yield  of  sorghum  and  Red  Ripper  cowpeas 
was  at  the  rate  of  14.4  tons,  and  Kafir  corn  and  cowpeas  10.5  tons.  A  yield 
of  14.3  tons  green  fodder  ])er  acre  was  secured  from  Barnyard  millet.  Hun- 
garian millet  produced  only  3  tons  of  green  forage  and  (ierman  millet  5.5  tons 
per  acre.  Pearl  millet  gave  a  yield  of  12  tons,  Teosinte  9  tons,  Yellow  Milo 
maize  12.4  tons,  and  Brown  Durra  10.2  tons  per  acre. 

Brief  field  notes  are  given  on  11  varieties  of  cowpeas  compared.  In  yield 
of  green  forage  Iron  and  Red  Ripper  ranked  first,  with  S.6  tons  and  8.5  tons 
per  acre,  respectively.  In  yield  of  seed  per  acre,  Michigan  Favorite  ranked 
first  with  IS  bu. 

Alfalfa  on  a  2-acre  plat,  which  had  been  used  for  several  years  as  a  feeding 
yard  for  cattle  and  which  received  as  a  pi'ei)aration  for  the  crop  1^  tons  per 
acre  of  freshly  slaked  lime,  100  lbs.  of  ground  bone,  250  lbs.  of  acid  phosphate, 
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aiul  100  ll)s.  of  ninriate  of  potash  per  aciv,  gave  a  total  yield  of  12.50  tons  of 
bay.  Tills  yield  was  secured  the  tirst  year  after  planting,'  and  exceeds  any 
record  made  on  tne  college  farm.  The  expense  of  fitting  the  soil,  the  cost  of 
seed  and  of  fertilizers  including  lime,  and  the  outlay  for  harvesting  made  a 
total  cost  of  $5.54  per  ton  of  hay.  A  dressing  of  150  lbs.  of  acid  phosphate 
and  50  lbs.  of  muriate  of  ])otash  per  acre  gh-en  in  September  resulted  in  a 
vigorous  growth  for  winter  protection.  Disldng  alfalfa  in  spring  and  summer 
has  not  been  found  very  successful,  but  dislving  after  S<'ptember  1,  when  very 
few  new  weeds  start,  has  given  good  results.  A  comparison  of  alfalfa  seed 
from  different  sources  resulted  in  the  best  crop  from  Utah-grown  seed,  followed 
by  see<l  secured  from  Wyoming,  Kansas,  and  Arizona. 

Four  acres  of  timothy  and  clover  gave  for  the  first  crop  a  yield  of  4.1  tons 
of  hay  per  acre.  The  income  from  the  field  after  deducting  the  cost  of  seeding 
and  harvesting  was  $2oG.i)S.  A  second  cutting  made  in  September  yielded  10.4 
tons  of  fodder,  or  2.3  tons  of  rowen  hay,  thus  making  a  total  for  the  season  of 
4.7  tons  of  hay  per  acre.  On  a  2-acre  plat  of  oats  and  peas  2.99  tons  of  hay 
were  secured  per  acre  and  the  cost  per  ton  was  $7.32. 

A  4-year  rotation  experiment  was  begun  to  determine  whether  the  loss  of 
soluble  plant  food  and  surface  washing  can  not  be  prevented  by  growing  cover 
crops  while  at  the  same  time  the  fertility  of  the  soil  is  increased.  The  first 
year  all  plats  in  the  series  were  planted  with  Gold  Standard  Learning  corn. 
Two  plats  received  cover  crops,  one  being  sown  with  rye  and  the  other  wath 
crimson  clover.  The  results  of  the  first  year  showed  that  of  the  plats  receiving 
a  cover  crop  the  smallest  yield  was  secured  on  the  plat  growing  rye  and  the 
highest  yield  on  the  plat  growing  crimson  clover.  Exactly  the  same  minimum 
and  maximum  yields,  however,  were  secured  on  two  of  the  check  plats. 

The  results  of  a  fertilizer  rotation  experiment  seemed  to  show  a  little  advan- 
tage from  the  application  of  raw  phosphates,  but  as  the  results  are  only  of 
one  year's  work  no  definite  conclusion  is  drawn.  A  fertilizer  test  with  silage 
corn  indicated  that  basic  slag  as  a  source  of  phosphoric  acid  produced  very 
satisfactory  yields. 

The  cost  of  growing  and  cutting  corn,  and  filling  the  silos,  as  determined  at 
the  station  shows  that  the  total  expense  of  producing  silage  per  ton  amounted 
to  .$3.50. 

The  method  of  making  hay  caps  and  their  use  in  curing  alfalfa  hay  is  de- 
scribed, and  the  good  results  secured  are  pointed  out. 

Experiments  with  different  crops,  K.  Malkoff  {Ghod.  Otchef.  Drzhav. 
Zeml.  Opltna  Stantz.  Saclovo  [Jahresber.  Stautl.  Landic.  Vers.  Stat.  Sadovo], 
//  (1906),  pp.  IV+IJ/G,  pis.  8). — The  leading  varieties  of  cereals  and  their  average 
yields  per  hectare  for  3  or  4  years  at  the  experiment  station  of  Sadovo  were  as 
follows:  Connnon  red  domestic  and  Noe  winter  wheats  each  3,070  kg.,  Petkus 
rye  3,550  kg.,  native  G-rowed  winter  barley  3,800  kg.,  Columbus  oats  2,430  kg., 
a  native  variety  of  corn  2,49f)  kg.,  a  native  variety  of  rice  4,130  kg.  rough  rice. 
Early  Rose  potatoes  2,128  kg.,  and  olive-shaped  fodder  beet  40,100  kg. 

Native  and  Turkestan  cotton  gave  heavier  yields  than  Texas  cotton,  but  in 
length  of  fiber  the  American  variety  led  the  other  sorts. 

Alfalfa  as  a  crop  for  Massachusetts,  W.  P.  Brooks  (Massachusrtts  fita.  Bui. 
120,  pp.  'I'l-'n,  fi{/s.  2). — A  brief  general  discussion  is  given  on  the  efforts  of 
growing  alfalfa  in  Massachusetts.  It  is  stated  that  although  until  recently  the 
results  have  in  all  cases  been  quite  discouraging,  the  station  has  at  present 
three  small  areas  of  alfalfa  from  1  to  3  years  of  age  which  all  gave  excellent 
crops  in  19(i7.  Pot  experiments  conducted  at  tlie  station  have  brought  out 
clearly  the  importance  of  liming  the  soil  for  alfalfa  culture,  and  the  results  of 
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tests  of  seeding  at  different  dates  have  led  to  the  conclusion  that  the  best  time 
of  sowing  the  seed  in  that  section  is  from  about  June  10  to  20. 

General  directions  for  the  culture  of  the  crop  are  given,  and  on  land  not 
already  rich  the  use  of  1,000  to  1,200  lbs.  of  basic  slag  meal,  300  to  8.10  lbs.  of 
high-grade  sulphate  of  potash,  and  75  to  100  lbs.  of  nitrate  of  soda  in  addition 
to  a  heavy  dressing  of  manure  is  recommended  as  i)art  of  the  soil  pre])aration. 

Corn  growing-  in  Oklahoma,  L.  A.  Moorhouse  {Oklahoma  ^ta.  ('ire.  Inform. 
10,  pp.  7). — (General  directions  for  corn  culture  are  given,  the  niethf)ds  used  in 
Oklahoma  are  described,  and  means  of  improving  corn  by  selection  are  sug- 
gested. 

Corn  culture,  M.  V.  Calvin  and  J.  M.  Kimbrough  {Georgia  Hta.  Bid.  78,  pp. 
lll-12.'f). — Fourteen  varieties  of  corn  under  test  produced  an  average  of  2r).17 
bu.  of  shelled  corn  per  acre.  The  three  leading  varieties  and  their  yields  of 
shelled  corn  per  acre  were  as  follows:  Stone  Flint  30.13  bu.,  Cocke  Prolific  29.77 
bu.,  Marlboro  28.92  bu.  It  is  pointed  out  that  the  varieties  subjected  to  seed 
selection  at  this  station  have  moved  uinvard  in  rank  of  production. 

Fertilizer  experiments  carried  on  with  cotton  meal  and  cotton  seed  showed 
that  the  yields  of  cotton  and  corn  were  largely  increased  as  the  result  of  using 
these  substances' as  sources  of  plant  food. 

Corn  was  grown  according  to  the  Williamson  and  the  Gilmore  methods,  the 
yield  per  acre  under  the  Williamson  method  being  40.95  bu.  of  shelled  corn,  and 
imder  the  (Jilmore  method  35.59  bu.  A  description  of  both  of  these  methods  is 
given. 

A  variety  test  of  corn,  in  cooperation  with  this  Department,  is  also  reported. 
The  average  results  for  5  years  show  that  Marlboro  ranked  first,  with  an  aver- 
age yield  of  39.49  bu.,  McMackin  Gourd  Seed  second  with  38.27  bu.,  and  Cocke 
Prolific  third  with  36.17  bu.  per  acre. 

The  Williamson  plan  in  1907,  C.  L.  Newman  {South  Carolina  Sta.  Bui. 
135.  pp.  21,  flijfi.  !)). — A  series  of  experiments  are  reported  in  which  the  Wil- 
liamson plan  of  growing  corn  was  compared  with  the  usual  method. 

The  results  secured  on  19  different  plats,  of  which  6  were  check  tests,  were 
apparently  in  favor  of  the  ordinary  method.  The  largest  yield  in  this  series, 
27  bu.  .50  lbs.,  was  secured  on  a  plat  treated  according  to  the  Williamson  plan 
and  receiving  450  lbs.  cotton-seed  meal  in  place  of  the  nitrate  of  soda  in  the 
general  application  on  the  Williamson  plan  i)lats,  which  consisted  of  300  lbs. 
each  of  cotton-seed  meal  and  acid  phosphate,  600  lbs.  of  kainit,  and  225  lbs.  of 
nitrate  of  soda  per  acre. 

Marlboro  Prolific,  Fry  Improved,  Clemson  College,  and  Hickory  King  were 
compared  by  the  two  methods.  The  average  yield  of  all  varieties  by  the  Wil- 
liamson plan  was  11.9  bu.  and  by  the  ordinary  method  18.5  bu.  per  acre. 

The  average  weight  of  100  stalks  grown  according  to  the  ordinary  method 
was  77.6  lbs.  as  compared  with  40.6  lbs  for  the  Williamson  method. 

In  another  series  the  yield  secured  by  the  Williamson  plan  of  corn  culture 
with  1,425  lbs.  of  fertilizer  and  the  ordinary  method  with  400  lbs.  of  fertilizer 
per  acre  shows  that  while  the  increase  in  fertilizer  used  on  the  Williamson  plan 
plats  was  255  per  cent,  the  increase  in  grain  produced  was  only  37.5  per  cent. 
A  comparison  of  the  two  methods  on  worn-out  soils  with  the  use  of  900  lbs.  of 
fertilizer  per  aci-e  gave  10.3  bu.  per  acre  by  the  Williamson  plan  and  14.8  bu. 
by  the  ordinary  culture,  and  where  no  fertilizer  was  used  the  yields  were  4.7 
bu.  and  4.9  bu.,  respectively. 

At  the  Coast  Land  Station  at  Charleston  69.5  bu.  per  acre  was  secured  by 
the  Williamson  method  and  40.5  bu.  by  the  usual  method.  The  Williamson  plan 
])lats  contained  4^  times  as  many  stalks  to  the  acre  as  the  plats  grown  by  the 
usual  method,  but  the  increase  in  yield  amounted  to  only  46.9  per  cent.     The 


FIELD    CROPS.  lOHS 

usual  iiietluxl  iilat  [irodi.ccd  a  Itiishel  of  corn  on  {'^.2^*  stalks  and  tlio  Williamson 
plan  i)lat  a  hushcl  on  IHS.")  stalks. 

Corn  breeding  in  Alabama,  E.  M.  Wilcox  (Alahania  Col.  Htu.  Bui.  /  }J,  /;p. 
2Jh  pis.  7). — The  importance  and  value  of  corn  breeding,  the  methods  to  bo  em- 
ployed, and  the  most  important  practical  results  secured  are  discussed. 

The  averajio  yield  of  Mosby  Proliflc  obtained  in  breeding  experiments  by  the 
station  in  ]!t(»ri,  as  compared  with  the  average  yield  secured  in  the  same  line  of 
work  in  T.tOT,  shows  an  increase  in  yield  during  this  ])eriod  of  1!>.(»  per  cent. 
Seed  of  this  variety  taken  from  the  breeding  plat  of  litOH  and  grown  by  live 
dift'erent  farmers  in  three  localities  varied  in  yield  from  .'}(»  to  97.75  bu.  i)er 
aci'e. 

Suggestions  for  using  the  score  card,  testing  the  vitality  of  seed  corn,  and 
arranging  the  breeding  and  multiplying  plats  are  given.  The  bulletin  concludes 
with  a  list  of  publications  on  corn  bi-eediug. 

Cotton  culture,  M.  V.  Calvin  and  J.  AI.  Kimbrough  (Georgia  .S7rt.  Bui.  7.9, 
;//>.  1  .i.'i-UfO) . — In  11M)7  2(i  varieties  were  under  test  and  of  these  Cleveland  Big 
Roll.  Layton  Improved,  Russell  Big  Boll,  and  Triumph  headed  the  list  in  the 
production  of  seed  cotton  with  1,G59,  1,534,  1,534,  and  1,505  lbs.  per  acre,  re- 
siiectively.  I.ayton  Imijroved  stood  first  in  lint  production  with  G56  lbs.  per 
aci-e.  followed  by  Cleveland  Big  Boll  with  042  lbs.  The  largest  bolls,  50  making 
1  lb.  of  seed  cotton,  were  produced  by  Triumph  and  Hart  Improved.  In  several 
of  the  small-boiled  varieties  over  100  bolls  were  required  for  1  lb.  of  seed  cotton. 
Basing  the  rank  on  the  yield  at  first  picking  of  400  lbs.  or  more  of  cotton. 
Triumph  took  first  place  with  435  lbs.,  followed  by  Cleveland  Big  Boll  with  426 
lbs.,  and  Cook  Improved  with  405  lbs.  Cleveland  Big  Boll  yielded  697.80  lbs. 
of  cotton  at  the  second  picking,  while  Schley,  which  stood  second,  yielded 
580.20  lbs. 

In  one  fertilizer  test  cotton-seed  meal  was  the  variant  and  acid  phosphate 
applied  at  the  rate  of  360  lbs.  and  muriate  of  potash  at  the  rate  of  27  lbs.  per 
acre  the  constants.  The  cotton-seed  meal  was  applied  at  the  rates  of  180,  210, 
244,  285,  and  333  lbs.  per  acre,  the  use  of  180  lbs.  proving  the  most  economical. 
In  an  exi)eriment  in  which  acid  phosphate  and  cotton-seed  meal  were  the  con- 
stants and  potash  the  variant,  being  a]>plied  at  the  rates  of  27,  36,  48,  03,  and  84 
lbs.  per  acre,  the  best  yields  were  secured  fi-om  the  use  of  48  li)s.  of  muriate  of 
jiotash  per  acre  in  the  ai>plication.  Where  acid  phosphate  and  cotton-seed  meal 
were  the  constants  and  potash  the  decreasing  variant  the  best  yield  of  seed 
cotton  per  acre  was  secured  with  the  largest  quantity  of  muriate  of  potash, 
27.30  lbs.  per  acre.  The  results  of  a  fourth  experiment  with  constantly  in- 
creasing quantities  of  fertilizer  from  200  to  600  lbs.  per  acre  showed  that  600 
lbs.  of  high-grade  fertilizer  was  more  economical  than  smaller  quantities. 

Cotton  culture,  L.  A.  Moorhouse  and  J.  F.  Nicholson  (Ol-lahoma  Sta.  Bui. 
77,  jiji.  3-3-'>.i). — A  general  discussion  on  cotton  culture  in  Oklahoma  is  i)reseuted 
and  the  results  of  growing  cotton  in  a  I'otation  at  the  station  are  reported.  The 
rotation  in  ((uestion  is  arranged  as  follows:  First  year,  castor  beans;  second 
year,  Kafir  corn;  third  year,  cotton;  fourth  year,  oats;  fifth  year,  wheat  and  soy 
beans.  Two  of  the  plats  on  which  this  work  was  conducted  ri^ceived  barnyard 
manure  at  varying  intervals,  while  the  remaining  plats  received  no  maniu-e 
whatever.  In  1902,  when  cotton  was  grown,  there  was  a  difference  of  102  lbs. 
of  seed  cotton  in  favor  of  the  manured  plat,  and  5  years  later,  in  1JK)7,  a 
difference  of  53J»  lbs.  The  manured  plats  had  received  an  application  of  IG 
tons  iier  acre  early  in  February.  11MJ2,  but  no  manure  or  fertilizer  had  been 
ai»i)lied  since  that  date. 

The  results  of  variety  tests  with  cotton  during  the  jiast  <!  years  at  tlit>  station 
are    reported    in    tables,    and   brief   conunents   on    each    year's   work    are   given. 
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These  results  show  that  no  variety  is  better  adapted  for  all  parts  of  the  State 
than  the  well-known  varieties.  Attention  is  called  to  the  fact  that  every  cotton 
field  contains  individual  plants  having  desirable  characteristics  and  that  these 
should  be  selected  to  increase  productiveness.  The  characteristics  to  be  sought 
after  in  selecting  cotton  are  given  as  follows :  Productiveness,  quality  of  lint, 
length  of  fiber,  earliness,  and  storm  resistance. 

Cowpeas,  H.  T.  Nielsen  (U.  S.  Dept.  Agr.,  Farmers'  Bui.  318,  pp.  31,  figs. 
<S'). — This  bulletin  discusses  the  culture  of  cowpeas  for  hay,  for  pasture,  for 
.seed,  and  for  soil  improvement.  The  practice  of  growing  the  crop  with  sorghum, 
corn,  Johnson  grass,  millet,  and  soy  beans  is  described,  the  value  of  eowpea 
hay,  seed,  and  straw  is  pointed  out,  and  particular  attention  is  given  to  the 
manner  of  harvesting  the  seed  by  machinery.  Brief  notes  are  given  on  9  of 
the  most  important  varieties.  The  results  of  several  experiments  with  cowpeas 
conducted  at  the  exjieriment  stations  are  briefly  reviewed  in  the  text. 

Oats,  M.  L.  Bowman  and  L.  C.  Burnett  {loiva  Sta.  Bui.  96,  pp.  23). — Statis- 
tics on  oat  production  in  Iowa  are  given  and  tlie  results  of  experiments  with 
reference  to  variety,  seed  preparation,  and  seeding  are  reported. 

In  390G,  which  was  a  favorable  oat  season,  the  percentage  of  hull  in  15 
varieties  of  oats  ranged  from  25  to  36,  while  in  1907,  an  unfavorable  season,  the 
range  for  these  same  varieties  was  from  34  to  50  per  cent. 

Of  the  different  varieties  grown  at  the  station  since  1898,  only  G  have  been 
continued  through  the  last  5  years  and  of  these  only  one,  Silvermjne,  is  con- 
sidered as  a  leading  variety  of  the  State.  The  average  yield  of  these  varieties 
for  the  years  1898  to  1902  was  as  follows :  Early  Champion  51.6  bu.,  Siberian 
49.7  bu..  Green  Mountain  49.6  bu.,  Joanette  49  bu.,  Silvermine  4G.8  bu.,  and 
White  Russian  40  bu.  per  acre.  Later  experiments  have  shown  that  Kherson 
and  Silvermine  may  be  considered  of  equal  value  from  the  standpoint  of  yield. 
Kherson  ripens  in  from  90  to  95  days;  that  is,  from  5  to  10  days  earlier  than 
Silvermine.  The  average  yield  of  all  varieties  at  the  station  for  the  years  1905 
to  1907,  inclusive,  was  47.7  bu.  This  included  20  varieties  ranging  from  62.5 
to  26.2  bu.  per  acre.    The  results  of  each  year's  variety  test  are  given  in  tables. 

A  farmers'  cooperative  experiment  was  conducted  to  determine  the  value  of 
the  treatment  of  oats  for  smut  with  formalin.  The  average  of  80  fields  shows 
that  the  treated  fields  had  an  average  of  0.5  per  cent  of  smut,  while  the  untreated 
ones  had  an  average  of  5.9  per  cent. 

An  inquiry  made  among  farmers  with  reference  to  the  preparation  of  the 
seed  bed  for  oats  showed  that  practically  all  sow  oats  on  cornstalk  ground  and 
that  71  per  cent  sow  on  unprepared  stalk  ground.  Nearly  all  harrow  in  the 
oats  after  seeding,  while  70  per  cent  disk  the  ground  after  sowing.  Experiments 
at  the  station  resulteil  in  most  cases  in  the  heaviest  yields  from  the  use  of  12 
pk.  of  seed  i)er  acre  sown  with  a  disk  drill.  The  average  yield  in  1907  of  Kher- 
son and  Silvermine,  wheu  the  seed  was  sown  with  the  disk  drill,  was  44.9  bu. 
per  acre,  as  compared  with  35.3  bu.  when  sown  broadcast.  The  weight  iter 
bushel  was  also  in  favor  of  drilling. 

Attention  is  called  to  the  fact  that  Iowa  raises  an  average  of  29.5  bu.  of  oats 
per  acre,  and  that  by  the  use  of  better  varieties,  better  quality  of  seed,  treat- 
ment for  smut,  better  preparation  of  the  seed  bed  and  drilling,  this  average 
could  be  substantially  increased. 

Besults  from  stripping  experiments,  C.  F.  Eckart  (Hawaiian  ^Siigar  Pi  a  lit- 
ers' 8ta.,  Div.  Agr.  and  Chein.  Bui.  25,  pp.  13,  figs.  2,  dgins.  2). — A  comparison 
in  the  yields  of  stripped  and  unstripped  canes  was  made  and  the  results  are 
briefly  reiiorted.  The  average  yield  of  stripped  cane  was  68.01  tons  and  of  un- 
stripped cane  87  tons  per  acre,  and  the  available  sugar  from  the  stripped  cane 
8.99  tons  and  of  the  unstripped  cane  12,21  tons  per  acre.    In  both  plant  cane  and 
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rattoons  the  unstripped  cane  showed  a  higher  ijercentage  of  sucrose  in  the  juice 
and  a  hijrher  coefficient  of  purity  than  the  stripped  cane. 

Variety  tests  of  wheat,  A.  N.  Hume,  O.  D.  Center,  and  L.  Hp^gnauer  {llli- 
iinis-  ,stii.  Bill.  Lil,  pp.  7l-'J2,  fiyx.  5). — The  experiments  reported  were  conducted 
under  a  method  designed  to  eliminate  to  some  extent  the  effects  of  soil  differ- 
ence from  variety  tests  for  any  given  year.  This  method  is  based  essentially 
upon  the  assumption  that  differences  in  soil  fertility  occur  gradually  from  plat 
to  plat  and  that  the  yields  of  the  several  plats  should  be  increased  or  decreased 
in  proportion  as  the  yield  of  the  nearest  standard  or  checlv  plat  is  lower  or 
higher  than  the  average  of  all  the  standards.  The  results  in  this  bulletin  show 
that  such  calculation  liad  no  great  effect  upon  the  conclusions. 

The  following  table  shows  the  actual  yields  of  the  varieties  grown  for  4  j-ears 
and  the  corrected  returns  as  based  on  this  method : 


Yields  of  varieties  of  ivheat  tested  at  Urbaiia. 


Variety. 


Actual  yield  per  acre . 


1904.      1905.      1906.      1907 


Bu. 

Turkey  Red 32.1 

Malakoflf 31.4 

Hungarian 18.9 

Dawson  Golden  Chaff I  16.8 

Rudy j  12.7 

Indiana  Swamp 12.8 

Wheedling 15.2 


30.0 

27.7 
29.0 
25.1 
27.9 
28.7 
25.5 


Bu. 

46.6 
46.4 
36.0 
36.4 
38.2 
37.0 
40.2 


,.,     Aver- 


Bu. 

45.5 
45.5 
42.4 
47.5 
43.9 
41.6 
38.5 


Bu. 

38.5 
37.7 
31.6 
31.4 
30.7 
30.0 
29.8 


Computed  yield  ]>er  acre. 


1904.      1905.      1906.      1907 


Bu. 

34.1 
28.1 
20.0 
17.4 
13.5 
10.5 
12.6 


Bu. 

30.0 
28.0 
26.9 
26.7 
27.6 
27.6 
26.4 


Bu. 

44.7 
46.6 
37.0 
34.5 
41.2 
36.9 
42.4 


Bu. 

45.6 
45.5 
42.2 
47.9 
43.8 
42.8 
38.3 


Aver- 
age. 


Bu. 

S8.6 
37.1 
31.5 
.31.6 
31.5 
29.5 
29.9 


Turkey  Red  and  Malakoff.  which  are  botanically  the  same,  yielded  on  an 
average  of  4  years  7.9  and  6.1  bu.  more  per  acre  than  any  other  variety  tested 
at  Urbana. 

The  yields  of  wheat  from  soil  experiment  fields  at  Ualesburg,  Virginia,  Bloom- 
ington,  and  Sibley  are  given  to  show  what  some  of  these  varieties  are  capable 
of  doing  under  other  conditions  than  those  obtaining  at  Urbana.  It  is  pointed 
out  that  on  plats  fertilized  with  phosphorus  in  connection  with  nitrogen  the 
yields  of  wheat  in  1905  were  40.6  bu.  at  Galesburg.  45.2  bu.  at  Sibley,  50.9  bu. 
at  Bloomington,  and  36  bu.  at  Virginia.  On  the  crop  experiment  field  at  De- 
Kalb,  Kharkov  ranked  first  with  an  actual  yield  of  29.5  bu.  per  acre,  followed 
by  Minnesota  Winter  with  25.6  bu.,  Turkey  Red  with  24..3  bu.,  Indiana  Swamp 
with  22.7  bu.,  and  Malakoff  with  22.1  bu.  In  summarizing  these  results,  to- 
gether with  those  secured  at  the  Iowa  Experiment  Station,  it  is  stated  that 
Turkey  Red  is  the  most  promising  variety,  having  averaged  best  or  among  the 
best  in  all  these  trials. 

The  yields  of  varieties  of  wheat  tested  in  southern  Illinois  show  that  Turkey 
Red  is  not  so  successful  in  that  section  as  many  other  varieties.  The  be.st 
average  varieties  in  yield  for  6  years  were  Fulcaster,  Harvest  King,  and  Red 
Fultz,  averaging  16.5,  16.1,  and  1.2  bu.  per  acre,  respectively.  These  experi- 
ments also  show  that  home-grown  seed  wheat  may  be  as  good  or  better  than 
seed  brought  from  a  distance.  The  results  of  tests  at  Fairfield  indicated  that 
Harvest  King  and  Fulcaster  are  comparatively  well  adapted  to  the  locality, 
and  that  the  Russian  wheats,  Turkey  Red  and  Malakoff,  and  the  Hungarian, 
Theiss,  are  unsuited  to  southern  Illinois  conditions. 

The  source  of  seed  and  its  influence  on  crop  production  is  discussed  and  the 
results  along  this  line  .secured  at  different  experiment  stations  are  reviewed. 
The  authors  i>elieve  that  there  seems  to  bp  no  adequate  evidence  showing  that 
the  practical  wheat  grower  cau  hope  for  any  gain  from  changing  seed  wheat 
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merely  for  the  sake  of  changing,  and  that  there  is  more  likelihood  of  loss  by 
a  change  than  of  making  any  practical  gain. 

An  outline  of  the  classification  of  varieties  is  given  and  descriptive  notes  on 
most  of  the  Russian,  Hungarian,  and  American  varieties  entering  into  these 
experiments  are  presented. 

Seed  separation  and  germination,  G.  E.  Stone  (Massdchusctts  »S7a.  BuL 
121,  pp.  /'/,  fiffs.  -'/). — A  brief  account  is  given  of  the  methods  used  in  and  the 
advantages  to  be  derived  from  the  separation  of  seed,  together  with  a  report 
on  the  j-esults  obtained  from  seed  separation. 

The  average  increase  in  germination  of  heavy  seeds  of  garden  crops  and 
millet  selected  by  the  water-separation  method  was  61  per  cent.  The  differ- 
ence in  weight  of  onion  seedlings  grown  from  heavy  and  light  seed  separated 
by  water  amounted  to  37.42  per  cent.  With  the  exception  of  carrot  and  tomato 
seed  the  greatest  weight  of  seedlings  was  obtained  fi'om  the  largest  seed.  From 
a  sample  of  onion  seed  separated  by  the  air  method  33  per  cent  of  light  seed 
was  obtained,  and  of  200  .seeds  selected  from  this  sample  the  heavy  seed  gave  a 
germination  of  02.5  jier  cent  and  the  light  seed  of  .55  per  cent. 

In  other  seed  work  at  the  station  the  percentage  of  discarded  onion  seed 
from  a  number  of  samples  sepai'ated  averaged  12.6  per  cent,  and  that  of  85 
samples  of  tobacco  seed  15.5  per  cent.  From  the  best  tobacco  seed  only  2  per 
cent  was  discarded,  while  in  the  pooi'est  sample  37  per  ceut  was  considered 
without  value.  In  the  case  of  the  onion  seed  1.6  per  cent  was  discarded  from 
the  best  sample  and  43  per  cent  from  the  poorest. 

The  results  of  germination  tests  of  373  samples  of  seed  during  the  past  2 
years  shf)w  that  the  average  germination  of  onion  seed  was  S2.5  per  cent,  the 
highest  being  KM)  and  the  lowest  28  per  cent. 

Seed  inspection,  C.  D.  Woods  and  R.  L.  Hammond  (Maine  8ta.  Bui.  152,  pp. 
49-8J1). — The  chief  requirements  of  the  law  regulating  the  sale  of  agricultural 
seeds  are  enumerated,  the  conditions  under  which  the  station  makes  free  analy- 
ses of  seeds  are  described,  the  violations  of  the  law  discussed,  and  the  applica- 
tion of  the  written  guaranty  is  explained.  Tables  are  given  summarizing  the 
results  of  examinations  of  samples  of  seeds  by  the  station,  with  a  list  of  the 
weeds  obtained  from  seeds  so  reported  upon. 

The  distribution  of  pedigree  seed,  J.  H.  Sheppard  and  O.  O.  Churchill 
(North  Dakota  Sta.  Bui.  10,  pp.  .',15-510,  pis.  '.)). — The  method  of  seed  distribu- 
tion in  use  at  the  North  Dakota  Experiment  Station  is  outlined,  and  a  few  of 
the  iniitroved  strains  of  seed  which  have  been  or  are  now  ready  for  distribution 
are  described. 

A  summary  is  given  showing  that  from  1898  to  1006,  inclusive,  2,462.5  bu.  of 
seed  have  been  distributed  by  the  station  to  045  farmers.  Brome  grass  seed 
amounting  to  112.5  bu.  was  sent  to  373  persons.  Golden  Dent  corn  to  the  amount 
of  111.75  bu.  to  118  persons,  and  550.75  bu.  of  Minnesota  No.  163  wheat  to  102 
persons.     These  three  crops  were  the  most  widely  distributed. 

Weeds  and  methods  of  eradication,  H.  L.  Bolley  (Nortli  Dakota  Sta.  Bui. 
SO,  pp.  51 1-51 '1,  pis.  2).  figs.  5). — This  bulletin  reviews  the  weed  work  of  the 
station  and  rei»orts  the  results  of  weed  control  by  means  of  chemical  sprays. 
The  author  discusses  native  and  introduced  weeds,  the  identification  of  weeds, 
the  kinds  of  injury  occasioned  by  them,  the  particular  instances  when  they  may 
be  a  benefit,  the  causes  of  weediness,  weed  and  seed  inspection  laws,  and  the 
methods  of  holding  weeds  in  control. 

Under  the  subject  of  weed  destruction  or  control  by  means  of  chemical 
sprays,  the  author  discusses  types  of  spraying  api)aratus  and  machines,  the 
method  of  mixing  sprays  and  their  application,  and  the  effectiveness  and  benefits 
of  the  work.  Notes  on  the  control  or  eradication  of  special  weeds,  including 
dandelion  in   lawns,  conclude  the  bulletin. 
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Report  of  the  horticulturist,  M.  A.  Blake  and  Jennie  A.  Vooriiees  {New 
Jersey  Stas.  lipt.  1907,  pp.  93-133,  136-13S,  pis.  10). —At  the  college  farm  the 
lonj;  contiiUK'il  investipitions  with  orchard,  small  fruits,  and  asparaj;us,  which 
have  be(Mi  reported  on  froui  year  to  year  (E.  S.  R.,  19,  p.  044),  were  droi)i)ed, 
as  the  work  was  jiractically  completed.  Some  new  lines  of  work,  including 
further  experiments  with  apples  and  several  strawberry  tests,  were  taken  up,  as 
well  as  an  experiment  with  sterilized  manure  to  control  the  mushroom  majigot 
which  is  elsewhere  noteii  (see  p.  1055).  The  fertilizer  experiments  with  apples, 
asparagus  breeding,  and  peach  experiments  at  High  Bridge  have  been  con- 
tinued. Another  experimental  peach  orchard  of  675  trees  was  set  out  at 
Vineland  last  spriug. 

The  experiments  inaugurated  in  the  new  peach  orchards  at  High  Bridge  in 
lOtHi  and  at  Vineland  in  l!t07  deal  largely  with  the  determination  of  expense 
and  returns  under  iip-to-date  cultural  methods,  and  the  investigation  and  demon- 
stration of  the  best  methods  of  fertilization,  pruning,  sftraying,  and  general 
management,  as  well  as  the  picking,  shipping,  and  marketing  of  the  fruit.  A 
detailed  account  is  given  of  the  work  under  way  at  both  orchards.  The  High 
Bridge  orchard,  consisting  of  1,032  trees,  was  set  out  in  the  spring  of  1906.  The 
total  cost  of  trees,  fertilizer,  labor,  and  setting,  etc.,  was  $185.09.  The  expenses 
of  the  orchard  for  the  first  season  after  setting,  including  care  and  the  market- 
ing of  a  corn  crop,  was  $50.29,  but  $69.86  was  received  from  the  sale  of  corn 
and  stalks,  leaving  a  balance  over  cost  of  cultivation  of  $19.57.  The  cost  per 
tree  at  the  end  of  the  first  year  was  16  cts.,  and  the  net  cost  of  the  orchard 
f.t  the  end  of  the  first  season  $.33.10  per  acre.  Considerable  tabular  data  are 
given  showing  the  amount  of  annual  growth  made  on  the  various  plats  in  the 
summer  of  1906.  The  Vineland  orchard,  consisting  of  675  trees,  was  set  out 
last  spring,  truck  crops  being  grown  between  the  trees.  The  total  cost  for 
planting  and  management  for  the  first  season  was  $202.55,  but  $93.69  was  re- 
ceived for  the  vegetables,  leaving  a  balance  of  $108.86  as  the  cost  of  the  orchard 
for  the  first  season. 

A  study  was  made  of  the  brown  rot  of  peaches,  which  caused  much  injury  in 
the  State  during  the  past  season,  and  suggestions  are  given  for  its  control.  The 
sand  cherry  and  Americana  plum  are  being  tried  as  peach  stocks  to  control  the 
peach  borer.  No  borers  appeared  in  any  of  the  trees  prop.-igated  upon  the  sand 
cherry  during  the  sjiring,  although  they  were  present  in  the  young  trees  propa- 
gated ui»on  peach  roots  nearby.  With  the  view  of  determining  their  commercial 
value,  records  of  the  yields  of  the  trees  upon  these  stocks  are  to  be  kept  and  a 
study  is  to  be  made  with  reference  to  growing  the  trees  so  that  they  will  not 
overgrow  the  stock  at  the  union  and  become  liable  to  breakage. 

Some  further  data  are  given  relative  to  the  trial  of  various  preservatives  on 
greenhouse  benches  (E.  S.  K.,  19,  p.  644).  Of  the  better  preservatives,  the 
bench  treated  with  carbolineum  is  now  showing  some  decay.  An  application  of 
copper  sulphate  followed  by  cement  gave  better  results  than  copper  sulphate 
alone.  Coal  tar  preserved  the  wood  e<iually  as  well  as  copper  sulphate  fol- 
lowetl  by  cement.  A  solution  of  copiier  sulphate  followed  by  whitewash  ap- 
pears to  be  the  best  preservative  tested.  Benches  receiving  one  spraying  of 
copper  sulphate  and  three  of  plain  whitewash  appeared  to  be  as  well  preserved 
as  those  receiving  two  sprayings  of  copiier  sulphate  and  three  of  whitewash. 
One  pound  of  copjier  sulphate  is  sufticient  for  40  ft.  of  board  surface. 

The  new  experiments  with  strawberries  consist  of  an  extensive  variety  test 
and  the  comparison  of  muriate  and  sulphate  as  sources  of  potash  for  straw- 
berries.    A  similar  fertilizer  exi)eriment  is  being  conducted  with  ai)pU's.     The 
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econouiie  value  of  a  leguminous  cover  crop  such  as  cowpeas  is  being  compared 
with  nitrogen  in  the  form  of  nitrate  of  soda,  and  couii)arative  tests  will  also  be 
made  of  leguminous  and  nonleguminous  cover  crops.  To  obtain  more  immediate 
results  dwarf  stocks  have  been  used  instead  of  standards,  which  will  permit  of 
a  study  relative  to  the  cultivation  and  value  of  dwarf  apples.  The  varieties 
included  in  this  experiment  are  Bismarck,  Baldwin,  Duchess,  Gravenstein,  and 
Jonathan,  all  grafted  on  Doucin  stock. 

Asi)aragus  seed  from  various  sources  was  sown  in  the  spring  of  1906,  with  a 
view  to  breeding  a  rust-proof  variety.  No  rust  has  developed  upon  any  of  the 
plants  as  yet,  but  rust  has  not  been  severe  in  the  State  for  the  past  few  years. 
The  importance  of  selecting  the  seed  with  reference  to  size  and  vigor  of  plant 
and  crowns  has  been  brought  out  in  this  work.  The  differences  in  vigor  of  the 
plants  obtained  from  the  seed  from  the  various  sources  were  very  great.  Some 
good  plants  resulted  from  seed  selected  from  rusted  plants,  whereas  seed  from 
good  plants  surrounded  by  rusted  plants  generally  produced  small  plants.  Good 
plants  were  obtained  in  all  cases  from  the  imported  seed. 

Commercial  melon  growing',  J.  Troop  and  C.  G.  Woodbury  {Indiana  ^ta.  Bui. 
123,  PI).  2).  fltjs,  11). — This  bulletin  contains  an  account  of  the  melon-growing 
Industry  of  Indiana,  with  suggestions  based  both  on  experimental  worlv  and  on 
information  collected  in  melon-growing  localities  relative  to  varieties,  methods 
of  culture  and  marketing,  insects,  and  diseases  and  their  control,  and  consider- 
able general  information  pertaining  to  the  industry.  There  are  several  illus- 
trations of  cultural  and  packing  operations  and  a  table  showing  the  number  of 
melons  of  different  weights  which  can  be  loaded  4  deep  in  cars  34  and  36  ft. 
long,  respectively. 

The  fig  in  Georgia,  H.  N.  Starnes  and  J.  F.  Monroe  {Georgia  Sta.  Bui.  77, 
pp.  J/l-lOl,  fiffs.  102). — The  first  bulletin  on  this  subject  was  issued  about  4  years 
ago  (E.  S.  11.,  1.5,  p.  968)  and  treated  of  cultural  methods,  inflorescence  and 
classification,  leaf  types,  and  varieties.  Part  1  of  the  present  bulletin  treats  of 
the  nomenclature  and  synonymy  of  the  figs  commonly  grown  in  this  country 
and  part  2  contains  data  bearing  on  Smyrna  fig  culture. 

With  a  view  of  obtaining  more  definite  information  relative  to  the  identity 
and  characteristics  of  the  various  domesticated  figs,  the  station  has  aimed  to 
cojlect  cuttings  of  all  listed  varieties  from  different  points  in  the  South  and 
from  California.  Numerous  cuttings  of  French  and  Italian  varieties  and  cut- 
tings of  several  varieties  from  the  Chiswick  collection  in  England  were  also 
secured  and  are  being  grown.  A  list  is  given  of  this  collection,  showing  the 
source  of  the  various  cuttings.  The  system  of  classification  of  the  figs  commonly 
grown  in  the  South,  while  based  on  the  form  of  the  leaf  as  noted  in  the  previous 
report,  has  been  revised.  In  the  present  classification  the  leaves  are  placed 
under  2  types,  the  cordate  type  and  the  calcarasiate  type.  The  latter  type  is 
again  divided  into  4  groups,  latate,  lyrate,  spatulate,  and  lineate.  These  4 
groups  gradually  merge  each  into  the  following  one  through  intermediate  or 
transitional  forms.  The  varieties  are  classified  relative  to  their  foliage,  and  de- 
scriptive notes,  with  illustrations  in  many  cases,  are  given  of  the  domesticated 
figs  that  have  been  actually  tested  at  the  station. 

AVith  the  view  of  determining  the  possibility  of  introducing  and  establishing 
Smyrna  fig  culture  in  the  South  Atlantic  and  Gulf  States  plats  have  been 
established  of  both  the  Smyrna  fig  and  the  Caprifig.  The  domesticated  and 
Smyrna  figs  and  also  the  Caprifigs  are  classified  and  discussed  relative  to  their 
inflorescense,  and  an  account  is  given  of  the  life  history  of  the  Blastophaga 
grossorum  and  the  manner  in  which  this  insect  fertilizes  the  Smyrna  fig. 

From  the  work  at  the  station  thus  far  it  appears  that  the  variety  classifica- 
tion of  the  domestic  fig  is  far  from  satisfactory.    Many  varieties  received  under 
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distinct  names  were  fennd  to  Iw  synonymous.  In  some  cases  varieties  wLiicli 
liave  been  reported  as  inferior  in  other  sections  were  found  to  be  superior  at  tlie 
station,  and  vice  versa.  Altliou^li  tlie  station  plats  were  frozen  to  the  iL^round 
in  the  winter  of  ir)0(i-7,  the  root  systems  were  for  the  most  part  unharmed,  and 
further  studies  are  to  be  made  rehitive  to  tlie  identification  of  varieties.  No 
results  are  reported  relative  to  the  work  with  the  Smyrna  figs,  since  the  t'apri- 
lifrs  necessary  for  the  colonization  of  the  Blastophaga  have  not  come  into 
bearing. 

New  December  pear  {Gard.  Chron.,  3.  ser.,  42  (1907),  No.  1006,  p.  .'I'l'h 
fiy.  1). — A  description  and  an  illustration  are  given  of  a  new  pear  recently 
exhibited  at  the  meeting  of  the  Koyal  Horticultural  Society  and  which  received 
the  award  of  merit  for  its  good  quality  as  a  winter  dessert  fruit.  The  pear, 
which  has  been  named  Beurre  de  Naghan,  is  described  as  above  medium  size, 
the  largest  fruits  weighing  i  lb.  The  skin  is  yellowish  green,  but  more  or  less 
covereil  with  minute  blackish  spots.  The  flesh  is  white,  melting,  very  juicy, 
and  free  from  grittiuess. 

The  relations  of  weather  and  soil  conditions  to  the  fruit  industry  of 
southeastern  Alabama,  F.  H.  Cakdoza  {Alabama  Tuskcgcc  Sta.  Bui.  11,  pp.  IJ/, 
flfi!<.  'i). — This  is  a  popular  discussion  of  this  subject  intended  to  encourage 
farmers  to  pay  more  attention  to  weather  and  soil  conditions. 

The  census  of  fruit  trees  on  the  farms  (Prcuss.  Stat  is.,  1900,  No.  172,  III, 
pp.  A'A7/+y.J,J).— Detailed  statistical  data,  based  on  the  census  of  1900  but 
issued  in  1007,  are  given  showing  the  number  and  kinds  of  fruit  trees  in  the 
various  provinces  of  Prussia  and  in  Waldeck  and  Pyrmont.  The  list  comprises 
trees  grown  both  on  fruit  farms  and  elesewhere,  such  as  along  the  roads,  high- 
ways, railway  embankments,  dikes,  etc.  In  the  introduction  an  account  is 
given  of  the  methods  of  gathering  and  compiling  the  data,  together  with  the 
more  important  deductions  derived  therefrom. 

Report  of  the  botanist,  B.  D.  Halsted,  E.  J.  Owen,  and  N.  D.  Shore  {New 
Jcrsci/  Stas.  Rpt.  1907,  pp.  257-379,  ph.  27). — The  breeding  and  selection  of 
truck  crops,  which  has  been  conducted  and  reported  on  for  several  years  (E.  S. 
K.,  10,  p.  646),  was  continued  as  the  principal  work  of  the  botanical  department. 
The  progeny  of  a  large  number  of  crosses  of  several  varieties  of  sweet  corn, 
tomatoes,  eggplants,  Lima  beans,  snap  beans,  summer  squashes,  winter  squashes, 
peas,  and  salsify  grown  on  the  testing  grounds  are  described  and  discussed. 
Excerpts  from  reports  on  the  seed  of  station  vegetable  novelties,  sent  out  in  the 
spring  for  testing  purposes,  are  also  given.  Other  lines  of  work  reported  in- 
clude experiments  in  thinning  beans,  attempts  to  graft  reciprocally  tomatoes 
with  "garden  huckleberry"  (Solanum  nignim),  eggplant,  and  other  tomatoes, 
and  self-pollination  exiieriments  with  eggplants,  tomatoes.  Datura,  and  morn- 
ing glories,  A  study  was  also  made  of  the  range  of  variation  existing  in  the 
mayweed  or  "feted  camomile"  {Anthcuiis  cotula). 

Of  the  sweet-corn  crosses.  Golden  Bantam-Premier,  was  the  most  productive. 
The  i)lauts  are  strong  and  the  ears  of  good  shape  and  fine  quality.  It  is  be- 
lieved that  this  sort  may  prove  suitable  for  the  second  early  crop.  In  the 
Adams-Crosby  cross  the  sweet  corn  has  now  been  separated  from  the  flinty 
grains  of  the  Adams,  while  the  plants  retain  much  of  the  sturdiness  of  that 
parent  together  with  its  plump  ears  and  many  straight  rows  of  grains.  Crosses 
of  Golden  Bantam,  an  early  yellow  sweet  corn,  with  Country  Gentleman, 
Stowell  Evergreen,  and  others  jtromise  to  combine  the  desiral)le  qualities  of  both 
parents.  The  ears  of  the  Malakosby  and  of  the  Malanio  sweet  corn  show  two 
quite  distinct  shades  of  color,  one  a  straw  and  the  other  a  pink.  The  two  colors 
do  not  appear  on  the  same  ear,  however.     Three  plantings  were  made  of  seed  of 
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the  pink  strain  of  JNIalakosby,  witli  tlie  result  tbat  89  of  the  ears  were  straw 
and  41  pink  color,  from  which  it  appears  that  the  two  colors  are  not  easily 
separated. 

A  field  test  was  made  with  the  view  of  determining  the  power  flinty  sweet 
corn  has  of  reproducing  its  kind,  a  block  of  the  Malamo  variety  having  flinty 
grains  and  a  similar  block  with  grains  of  the  ordinary  type  being  planted.  A 
few  ears  from  the  former  plat  showed  the  flintiness,  and  the  ears  taken  from 
the  latter  plat  showed  the  flinty  or  starchy  kernels  in  great  number.  It  ai)pears 
from  this  test  that  flinty  grains  tend  to  reproduce  their  kind,  thereby  suggest- 
ing the  desirability  of  rejecting  sweet-corn  ears  tliat  show  starchy  grains. 

In  the  tomato  work  an  effort  has  been  made  to  i)roduce  a  fruit  of  marketable 
size  having  a  long  axis  and  an  interior  made  np  largely  of  flesh  with  many 
small  seed  cavities.  With  this  idea  in  view  large  apple-shaped  fruits  have  been 
bred  with  the  plum  and  pear  types.  Some  promising  crosses  have  been  secured 
and  seeds  are  to  be  offered  for  trial.  A  preliminary  classification  for  tomatoes, 
based  on  Mendelian  jirinciples,  is  offered  and  discussed. 

The  blend  plants  of  several  crosses  of  eggplants  have  shown  remarkable  uni- 
formity and  reflect  characters  of  both  parents  in  the  first  generation.  Long 
White  upon  New  York  Improved  gave  fruit  satisfactory  in  size  and  color  and 
is  offered  for  distribution  under  the  name  of  Ivory.  With  the  hybrids  between 
the  American  and  Chinese  species,  the  size  of  the  hybrid  fruit  has  been  much 
enlarged  by  increasing  the  blood  of  the  former  parent.  Seeds  from  many  of 
the  hybrid  eggplants  were  grown  and  tabular  statements  are  given  showing  the 
various  qualities  of  the  offspring,  together  with  notes  upon  the  calyx  character 
of  eggplants. 

The  work  with  IJma  beans  was  chiefly  a  continuation  of  the  crosses  secured 
between  the  Jackson  Wonder  and  the  several  white-seeded  sf)rts.  The  willow- 
leaf  types  are  being  studied  as  having  possibly  more  resistance  to  mildew  than 
the  ordinary  sort.  A  new  generation  of  the  hybrids  l)etween  snap  beans  and  the 
"  scarlet  runner  "  show  many  types  difl'ering  in  form  of  vine,  leaf,  flower,  pod, 
and  seed.  Several  new  kinds  of  squashes  were  grown  and  used  extensively  in 
breeding.  Some  promising  types  of  garden  peas  were  also  secured.  From  the 
work  with  salsify,  which  has  been  conducted  for  several  years,  it  was  found 
that  the  union  of  two  species  of  very  uniform  but  widely  different  colors  of 
bloom  resulted  in  tlie  production  of  a  great  many  shades  in  the  flowers  of  the 
hybrids,  any  of  which  appear  to  be  easily  fixed  by  close-pollinating  in  the  plant 
having  the  desired  shade.  The  classification  of  the  commercial  varieties  of 
okra  has  not  been  sufliciently  determined  as  yet  to  take  up  accurate  breeding 
work  . 

Extracts  of  reports  from  testers  of  the  Pak-Choi  and  Pe-Tsai,  the  two  Chinese 
vegetables  previously  described  (E.  S.  R.,  18,  p.  8.36),  are  given.  The  plants 
are  generally  I'eported  as  quick-growing  and  tending  to  run  to  seed.  This  is 
not  the  case  when  the  seed  is  sown  in  midsummer.  Pak-Choi  is  very  frost 
resistant  and  may  be  valuable  as  a  late  autumn  crop.  It  does  not  seem  to  be 
attacked  by  the  ordinary  enemies  of  Brussels  sprouts  and  its  cabbage-like  allies. 

Some  tests  were  made  in  thinning  beans.  Half  of  the  pods  were  removed 
from  several  plants  each  of  the  Kelsey  and  the  station  Bush  I^ima  beans.  The 
results  show  an  increase  of  over  one-third  in  the  weight  of  seed  for  the  thinned 
plants,  as  well  as  a  larger  percentage  of  mature  seeds.  This  operation  may 
prove  of  value  in  seed  production.  Thinning  of  the  "hyacinth  bean"  (Doli- 
chos  lahlah)  within  the  single  flower  clusters  showed  no  change  from  the 
normal. 

lieciprocal  grafts  were  made  of  tomato  with  "garden  huckleberry"  (S. 
ni(jruin),  eggplant,  and  other  tomatoes.     In  general  the  results  show  no  varia- 


HORTICULTURE.  1041 

tions  due  to  the  iU'raftins.  This  coincides  witli  the  results  secured  by  E.  (Jriffon 
in  siuiihir  attempts  (K.  S.  K.,  10,  p.  87).  In  only  one  case,  a  fine-leaved  upon 
a  coarse-leaved  tomato,  was  the  influence  of  the  si"!»t"t  noted,  the  leaves  from  the 
stoclv  and  scion  being  the  same  and  neither  so  coarse  nor  so  fine  as  the  foliage 
of  the  original  parents. 

In  the  close-pollination  experiments  with  eggplants,  tomateos,  Datura,  and 
morning  glories,  the  eggplants  were  not  as  a  rule  close-fertilized.  Some  market- 
able fruits  containing  no  mature  seeds  were  produced  by  close-fertilization. 
Of  the  close-fertilized  tomato  flowers  45  per  cent  produced  fruits,  usually  with 
less  seed  than  the  cross-fertilized  fruits.  Within  the  cross  the  size  of  each  fruit 
showed  no  correlation  with  the  number  of  seeds  or  between  the  number  of  seeds 
and  the  number  of  cells.  Both  Datura  and  morning  glories  appeared  to  be  close- 
fertilizable. 

Notes  are  also  given  on  crosses  secured  with  ornamental  plants,  including 
crosses  of  varieties  of  snap  dragon,  Dolichos,  marigold,  and  petunia,  as  well  as 
the  pansy-violet  and  field  daisy-pyrethum  hybrids.  A  study  of  the  mayweed 
(A.  cotuJa),  emphasizes  the  possibility  of  great  variation  among  plants  of  the 
same  kind.  A  photograph  of  65  heads  of  mayweed  gathered  by  the  wayside 
is  given,  illustrating  nearly  as  many  forms.  A  similar  study  was  made  of  wild 
carrot.  The  report  is  accompanied  with  numerous  plates  illustrating  the  work 
under  discussion. 

Distribution  of  station  strawberries  and  raspberries,  IT.  P.  Hedrick  and 
O.  M.  Taylor  (Ne4V  York  State  Sta.  Bui.  208,  pp.  49-58,  figs.  //), — The  station  is 
now  attempting  and  has  made  some  progress  in  breeding  work  with  all  of  the 
tree  fruits,  grapes,  red  raspberries,  strawberries,  and  several  kinds-of  vegetables. 
A  brief  outline  is  given  of  the  objects  held  in  view  in  carrying  on  this  work, 
together  with  descriptions  and  notes  on  the  origin  of  four  new  varieties  of  red 
raspberries  and  three  new  varieties  of  strawberries  offered  for  distribution  dur- 
ing the  spring  of  1908.  The  strawberries  are  the  Magnus,  Prolific,  and  Quality, 
and  the  raspberries,  Louboro,  Marldon,  Donboro,  and  Marlative.  The  terms  of 
distribution  are  also  explained. 

A  hedg'e  plant  for  dry  southwestern  gardens,  Anita  M.  Miller  (Gard. 
Mag.  [TSI.  Y.^,  6  (1907),  No.  6,  p.  293,  figs.  2).— An  illustrated  account  is  given  of 
the  use  of  the  Algerita  berry  {Berberis  trifoliata)  as  a  hedge  plant  at  Corpus 
Christi,  Texas.  The  plants  were  gathered  from  the  chaparral  in  the  neighbor- 
ing region,  and  when  grown  as  a  hedge  have  proved  both  useful  and  ornamental. 
The  Algerita  berry  is  a  dwarfish  evergreen  shrub  of  remarkable  hardiness,  and 
is  said  to  thrive  in  the  most  sun-baked  rocky  soil  in  shade  or  full  sunshine,  but 
responds  to  good  treatment  and  less  strenuous  conditions.  The  berries,  which 
are  of  an  attractive  red  color,  are  borne  in  great  profusion  and  are  used  for 
making  jelly.  The  tough  spininess  of  the  leaves  render  the  plant  especially 
useful  as  a  defensive  hedge. 

Daffodils,  A.  M.  Kirby  (London,  1907,  pp.  23o,  pi.  1,  figs.  37).— A  poi)ular 
work  treating  of  the  cultivation  of  daffodils  and  narcissus,  both  as  hardy  plants 
and  for  cut  flowers,  with  descrii)tions  of  the  various  types  and  a  guide  to  the 
best  varieties  for  various  forms  of  planting.  The  book  concludes  with  a  key  to 
the  daffodils  prepared  by  W.  Miller  and  L.  Rarron,  including  all  the  hybrid 
groui)S  or  sections  and  important  species. 

My  rock  garden,  K.  Farrer  (London,  1907,  pp.  XII-\-303,  pis.  16). — A  popu- 
lar work  on  thfc  making  of  rock  gardens.  In  chapter  1  the  author  discusses  the 
various  featiu-es  in  the  construction  of  rock  gardens.  Subsequent  chapters  con- 
sist of  a  general  discussion  of  various  alpine  species  relative  to  their  charac- 
teristics, treatment,  and  value  for  rock  garden  planting.  The  work  is  based 
principally  jou  the  experience  of  the  author. 
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The  art  of  landscape  gardening,  H. 'Repton  {Bo>ston  and  New  York.  1907, 
pp.  A' A'/// +252,  pis.  22,  pr/s.  28). — This  is  the  first  of  a  series  of  classics  in 
landscape  architecture  undertalven  at  the  suggestion  and  with  the  cooperation 
of  the  American  Society  of  Landscape  Architects  and  edited  by  J.  Nolen. 

Tlie  present  volume  includes  what  are  considered  two  of  the  best  works  of 
Humphry  Repton,  an  early  English  landscape  gardener,  as  follows:  Sketches 
and  Hints  on  Landscape  (hardening,  published  in  1795,  and  Theory  and  I'ractice 
of  Landscape  Gardening,  published  in  1803.  These  have  been  reprinted,  illus- 
trated in  modern  form,  and  edited  to  serve  modern  conditions.  The  first-named 
work  is  prefaced  by  general  remarks  on  landscape  gardening,  and  succeeding 
chapters  deal  with  the  discussion  of  different  characters  and  situations,  build- 
ings, proper  situations  for  a  house,  water,  large  private  places,  formal  garden- 
ing, approaches,  affinity  between  painting  and  gardening,  and  sources  of  pleas- 
ure in  landscape  gardening.  The  second  work  is  prefaced  by  some  general  obser- 
vations on  taste;  the  introduction  treats  of  the  general  principles  of  landscape 
gardening,  utility,  scale,  examples  of  compai*ative  proportion,  and  use  of  the 
perspective,  and  succeeding  chapters  deal  with  the  treatment  of  grounds,  water, 
various  forms  of  planting,  woods,  fences,  vines,  farms,  i)arks,  and  pleasure 
grounds,  a  discussion  on  landscape  gardening  as  related  to  painting,  ancient  and 
modern  gardening,  variety  of  situation  and  character,  architecture  and  garden- 
ing, and  the  formation  of  a  new  place,  with  concluding  remarks  concerning  color 
and  the  difficulty  of  comparisons  between  art  and  nature. 

Several  notes  by  the  author,  dealing  with  various  phases  of  landscai)e  garden- 
ing, are  appended  to  the  volume. 

FORESTRY. 

The  relation  of  the  Southern  Appalachian  Mountains  to  the  development 
of  water  power,  M.  O.  Leighton,  M.  R.  Hall,  and  R.  H.  Bolster  (U.  H.  Dcpt. 
Agr.,  Forest  Serv.  Circ.  14-'h  PP-  5'/). — In  connection  with  a  survey  made  of  the 
Appalachian  and  White  Mountain  watersheds  under  the  direction  of  the  Secre- 
tary of  Agriculture,  the  report  of  whicli  has  been  previously  noted  (E.  S.  R., 
19,  p.  948)  arrangements  were  made  with  the  Geological  Survey  for  a  study  of 
the  water  resources  of  the  Southern  Appalachian  ^Mountains.  The  present  cir- 
cular embraces  the  results  of  that  study. 

The  measurements  and  estimates  on  the  discharge  of  streams  and  water 
storage  facilities  of  the  rivers  of  that  region  as  related  to  the  production  of 
water  power  are  based  on  the  data  accumulated  at  the  regular  measurement 
stations  maintained  by  the  Survey  during  the  past  7  years  as  well  as  on  that 
secured  from  a  special  study  made  in  1907.  The  various  rivers  studied  were 
divided  into  sections  of  convenient  leugtli  and  of  similar  character,  and  deter- 
minations were  niiide  of  the  mean  drainage  area  of  each  section,  the  minimum 
discharge  and  horsepower,  and  the  minimum  discharge  and  horsepower  during 
the  ti  high-water  months,  and  estimates  were  made  of  the  horsepower  available 
from  storage  during  periods  of  3,  0,  and  12  months.  These  data  are  presented 
in  tabular  form.  Desirable  sites  for  storage  reservoirs  were  also  selected  and 
their  capacities  determined.  The  data  relative  to  these  reservoirs  are  here 
given. 

According  to  estimates  made  from  this  work,  there  is  a  minimum  of  about 
2,800,000  indicated  horsepower  developed  by  the  rivers  originating  in  the 
Southern  Appalachian  JNIountains,  of  which  it  is  estimated  that  at  least  50  per 
cent  is  available  for  economic  development,  providing  the  i)resent  forests  of  the 
mountains  are  protected  from  this  time  on.  The  importance  of  preserving  these 
forests  is  strongly  pointed  out. 
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The  relation  of  the  Southern  Appalachian  Mountains  to  inland  water 
navigation,  M.  O.  Leighton  and  A.  H.  Horton  (U.  8.  Dept.  Agr.,  Forest  Serv. 
Circ.  t.'/S,  PI).  38). — In  this  circular  the  results  are  given  of  a  study  made  under 
the  direction  of  the  United  States  Geological  Survey  of  most  of  the  navigable 
rivers  of  the  southern  Appalachian  region.  The  effect  of  establishing  a  system 
of  reservoirs  and  the  preserviition  of  the  forest  cover  upon  the  navigability  and 
general  value  of  these  streams  is  also  discussed.  The  rivers  under  considera- 
tion are  divided  into  two  general  systems,  those  which  discharge  along  the 
Atlantic  coast  and  those  which  discharge  into  the  Ohio.  Topograi)hic  surveys 
were  made  in  the  various  river  basins  and  selections  were  made  of  suitable 
sites  for  reservoirs.  The  selected  sites,  together  with  the  facts  concerning 
them,  are  presented  in  tabular  form  and  in  most  cases  further  data  are  given 
showing  the  estimated  influence  of  these  reservoirs  in  increasing  the  stage  of 
the  river  to  various  heights. 

As  a  result  of  this  investigation  the  conclusion  is  reached  that  the  proper 
improvement  of  many  rivers  may  be  practically  and  thoi-oughly  accomplished 
only  by  the  use  of  storage  reservoirs  and  the  retention  of  tlie  forest  cover.  The 
importance  of  preserving  the  forests  for  the  prevention  of  flood  damage,  preser- 
vation of  timber  resources  and  water  i)ower  is  also  brought  out. 

The  light  requirement  of  forest  trees  and  the  methods  of  measuring'  light, 
E.  Zf.derbauer  {Separate  from  Centhl.  Gemm.  Forstw.,  33  (1907),  No.  8-9,  pp. 
6,  fifi.  /). — A  description  is  given  of  the  author's  investigations  along  this  line, 
together  with  the  methods  employed  in  determining  the  quality  and  quantity 
of  light  absorbed. 

As  a  result  of  the  present  investigation,  which  included  the  examination  of  a 
large  number  of  tree  species,  the  author  finds  that  trees  exert  a  selective  and 
variable  absorption  on  the  sunlight.  Red  rays  appear  to  be  absorbed  by  all 
species  as  well  as  blue  and  violet,  while  the  indigo  and  orange  rays  appear  to 
be  strongly  absorbed  by  such  species  as  the  flr,  spruce,  and  beech.  Red  rays 
are  absorbed  to  the  maximum  degree  and  gi'een  to  the  minimum,  while  blue 
and  violet  are  absorbed  to  a  somewhat  less  degree  than  red. 

The  author  is  of  the  opinion  that  the  method  of  measuring  light  by  the  use 
of  silver  chlorid  paper  is  unsatisfactory,  since  the  paper  affects  only  the 
chemical  rays.  Reference  is  made  to  the  work  of  numerous  investigators  on 
this  sul).iect. 

The  forest  formations  of  Boulder  County,  Colorado,  R.  T.  Young  {Bot.  Gaz., 
..'t'l  {1 901),  No.  ,7,  pp.  321-352,  figs.  12). — In  this  paper,  in  addition  to  a  brief 
account  of  methods  employed  and  a  short  description  of  the  physical  features 
of  the  region  studied,  consideration  is  given  to  the  following  points:  Com])osi- 
tion  of  the  forests  with  reference  to  the  controlling  and  most  conmion  secondary 
sjtecies  and  the  relation  between  them,  physical  character  of  the  habitat  with 
reference  to  water  content  of  the  soil,  tenqterature  of  air  and  soil,  humidity, 
light,  i>ressure  (altitude),  slope,  and  exposure,  and  the  past  and  itresent  extent 
of  the  forests  and  their  i»resent  movement,  including  deforestation  and  refor- 
estation. The  work  here  discussed  is  based  ui)on  the  author's  investigations 
made  in  the  sunnners  of  1(»02  to  lOO!'*,  inclusive.  It  is  hoped  that  it  will  ju-ove 
of  value  in  throwing  light  on.  the  determination  of  the  physical  conditions  under 
which  the  forests  exist. 

Forestry  and  agriculture,  F.  ScirusTKR  (Jahrh.  Natiirir.,  22  {190(i-l).  pp. 
23.'j-2o0). — Tins  chajiter  reviews  iirogress  diuMng  llt('(»-7  in  relation  to  the  influ- 
ence of  forests  on  the  ground  water,  moor  culture,  the  effect  (tf  ai)plications  of 
straw  on  yield  of  crops,  foreign  forest  and  park  trees  for  Europe,  okra,  a  new 
vegetable,  potato  toi)S  as  a  feeding  stutf.  and  the  influence  of  previous  croitping 
on  the  yield  of  potatoes,  the  germination  of  pine  seeds,  the  use  of  connnercial 
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fertilizers  in  forest,  fruit,  and  vegetable  culture,  lime  nitrogen,  the  agricultural 
importance  of  the  crow,  the  role  of  light  in  forests,  and  the  culture  of  larches. 

Annual  report  on  the  literature  and  important  happenings  in  the  realm 
of  forestry  relative  to  forestry  zoology,  agricultural  chemistry,  meteorology 
and  forest  botany  for  the  year  1906,  K.  Wimmenauer  (AUg.  Forst  u.  Jagd 
Ztg.,  1907,  Sup.,  PI).  100). — This  report  consists  of  abstracts  of  forest  literature, 
together  with  notes  on  important  occurrences  iu  the  forest  world  for  the  year 
1906.  Among  the  subjects  treated  are  forest  sylviculture,  utilization,  manage- 
ment, valuation,  and  statics,  the  theory  of  forest  mensuration  and  yields,  forest 
administration,  history,  policy,  statistics,  news  of  forest  unions  and  hunting 
clubs,  forest  zoology,  botany,  and  soil  physics. 

Annual  report  of  the  forester,  1907,  A.  F.  IIawes  {Connecticut  State  Sia. 
Rpt.  1907-S,  pt.  .'/,  pp.  211-21)5,  plf;.  6,  map  /). — In  1901  the  station  inaugui-ated 
a  series  of  forest  planting  experiments  at  Windsor,  some  of  which  have  been 
previously  noted  (E.  S.  R.,  19,  p.  241).  Several  of  the  earlier  experiments 
have  been  discontinued  and  new  plantings  established.  The  various  experi- 
ments, 95  in  all,  are  described,  further  grouped  according  to  species  tested,  and 
the  results  suunnarized. 

An  account  is  also  given  of  recent  plantations  made  throughout  Connecticut 
by  the  State,  water  companies,  educational  institutions,  and  private  individuals, 
together  with  brief  accounts  of  old  forest  plantations  in  Connecticut  and 
tabular  data  secured  from  sample  sections  of  the  same  relative  to  diameter  and 
volume  measurements,  number  of  dead  and  living  trees  per  acre,  and  estimated 
values.  The  text  concludes  with  normal  yield  tables  for  Scotch  pine,  Norway 
spruce,  and  beech  taken  from  H.  S.  Grave's  Foi'est  Mensuration  (E.  S.  R., 
18,  p.  340). 

As  a  result  of  the  experimental  plantations  at  Windsor  and  elsewhere,  white, 
Scotch,  Norway,  and  pitch  pines  are  recommended  as  the  best  conifers,  and 
chestnut,  red  oak,  and  black  locust  as  the  best  deciduous  trees  adapted  for 
planting  on  sandy  land.  Relative  to  ])lanting  material  it  is  recommended  that 
with  pines  3-year-old  transplants  be  used  when  they  can  be  procured  for  $5.50 
per  thousand  or  less,  otherwise  2-year-old  ti-ansplants  or  seedlings  may  be  used 
satisfactorily.  With  chestnut,  black  locust,  and  red  oak  1-year-old  seedlings 
are  recommended,  although  acorns  may  be  used  for  red  oak. 

It  has  been  found  that  fairly  open  land  can  l)e  jtlanted  with  2-year-old  i>ines 
with  mattocks  at  $1.70  per  thousand  trees.  Where  plantations  were  seriously 
threatened  by  field  and  forest  fires  i)roper  supervision  and  fire  alarms  furnished 
adequate  protection.  From  the  studies  of  the  older  plantations  of  white  pine 
it  is  believed  that  with  a  reasonable  expenditure  for  purchase  of  land  and 
planting  at  least  5  per  cent  compound  interest  may  be  made  from  such  invest- 
ments, figuring  the  value  of  lumber  at  present  prices. 

Report  of  the  State  forester,  A.  Akerman  and  F.  W.  Rane  (Agr.  of  Mass- 
1906,  pp.  307-328). — An  outline  is  given  of  the  forestry  work  conducted  during 
1906,  together  with  a  series  of  volume  tables  for  white  pine  in  Massachusetts 
prepared  with  the  assistance  of  the  Forest  Service  of  this  Department.  The 
tables  give  the  average  volume  of  individual  white  pine  trees  at  different 
diameters  and  heights,  and  have  been  prepared  to  conform  with  the  standard 
units  employed  iu  measuring  the  contents  of  logs  and  trees  in  ]\Iassacluisetts. 
A  plea  is  made  for  the  regulation  of  forest  taxation,  the  establishment  of  State 
forest  reserves,  and  the  improvement  of  the  forest  fire  protection. 

Fourth  annual  report  of  the  State  forester  of  Massachusetts,  F.  W.  Rane 
{Ann.  Rpt.  State  Forester  Mass.,  4  {1907),  pp.  .}.?,  pJs.  '/). — An  outline  of  forest 
operations  for  1907,  including  a  financial  statement,  is  given,  with  lists  of  pub- 
lications issued,  lectures  delivered,  plants  and  seedlings  distributed,  notes  on 
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the  forest  nursery  at  Amherst,  seed  colleeted,  examination  of  woodlands  and 
practical  assistance  given  owners,  together  with  a  further  report  on  the  work 
being  conducted  in  constructing  a  yield  table  for  white  pine  in  Massachusetts 
(see  above).     These  tables  are  to  be  published  later  in  bulletin  form. 

Considerable  tabulated  data  are  also  given  relative  to  the  construction  of  a 
forest  map  of  the  State.  The  tables  show  the  amount  and  percentage  of  forest 
areas  to  total  areas,  as  well  as  the  amount  and  iiercentage  of  wood  types  for 
the  various  counties,  cities,  and  towns  of  Massachusetts.  It  is  estimated  that  ;>7 
per  cent  of  the  acreage  of  the  State  is  in  forest  land.  The  reitort  also  includes  a 
statement  of  progress  made  in  the  investigation  of  pine  tree  blight.  The  for- 
ester again  reconmiends  the  amendment  of  the  laws  regulating  forest  taxation, 
the  establishment  of  State  forest  reserves,  and  the  improvement  of  forest  fire 
pi-otectiou. 

Report  of  the  forester,  W.  J.  Green  (Ohio  Sta.  Bui.  188,  pp.  41-52).— This 
hulletin  contains  an  outline  of- the  operations  of  the  department  of  forestry  for 
the  biennial  period  lltOO-T.  together  with  a  financial  statement.  The  prin- 
cipal lines  of  work  include  the  making  of  forest  surveys,  measurements  relative 
to  the  rate  of  growth  of  forest  trees,  studies  of  tlie  conditions  favoring  growth, 
sylvicultural  experiments  at  the  station  farm,  and  cooperative  work  with  insti- 
tutions and  farmers.  Suggestions  are  given  relative  to  the  future  work,  the 
establishment  of  State  forest  reserves.  State  encouragement  of  forestry,  and 
forestry  education. 

Forestry  suggestions,  W.  J.  Green  and  E.  Secrest  (Ohio  Sta.  Bui.  189,  pp. 
5S~7.'f,  ft(j><.  21). — In  this  bulletin  the  value  of  improving  and  maintaining  a 
woodlot  for  forestry  !»urposes  is  discussed,  and  jiopular  suggestions  are  given 
for  the  development  of  woodlots  of  different  types.  The  text  is  accompanied  by 
illustrations  of  the  various  forest  i)roblems  considered. 

Evergreens;  their  uses  and  culture,  W.  J.  Green  and  W.  E.  Bontrager 
(Ohio  Sta.  Bui.  190.  pp.  75-102,  figs.  18). — In  this  popular  bulletin  the  authors 
discuss  the  value  of  planting  evergreens  for  ornament,  as  well  as  for  the  con- 
struction of  wind-breaks,  shelter  belts,  and  screens.  Suggestions  are  given 
relative  to  their  use  both  alone  and  in  connection  with  deciduous  ti'ees,  shrubs, 
and  annuals,  and  the  methods  of  planting  and  pruning,  together  with  descriptive 
notes  of  all  the  more  important  evergreens,  including  their  range,  general 
characteristics,  climatic  and  soil  requirements,  and  value  for  different  forms 
of  planting.    The  text  is  accompanied  by  illustrations  of  specimen  trees. 

Planting  trees  for  profit,  T.  E.  Will  (World's  Work,  15  (1907),  No.  1,  pp. 
9580-9588,  figs.  12). — A  brief  popular  illustrated  account  of  important  tree 
planting  operations  in  this  country,  conducted  by  the  National  and  State  gov- 
ernments, railroads,  and  private  individuals,  with  some  estimates  as  to  yields 
already  secured. 

Trees  and  cultivated  plants  on  the  sands  of  Gascony,  I'.  Buffault  (Rev. 
Agr.,  \  it.,  Ilort.  lUus.,  1907,  Nos.  68,  pp.  20-25;  70,  pp.  53-5G ;  72,  pp.  8.',-87 ;  IS, 
pp.  100-102;  82,  pp.  2.',7-250;  83,  pp.  262-26J,;  85,  pp.  292-29.',;  88,  pp.  342-3^6, 
fig.  1). — A  brief  review  of  the  work  in  sand  binding  conducted  in  Gascony 
throughout  the  past  century,  together  with  more  detailed  information  on  the 
work  conducted  by  the  department  of  streams  and  forests  since  1880,  in  which 
notes  are  given  on  the  degree  of  success  met  with  from  the  use  of  a  large  num- 
ber of  trees,  shrubs,  orchard  fruits,  economic  plants,  vegetables,  and  flowers. 

The  more  im|)ortant  trees  found  to  be  jjerfectly  adapted  for  this  work  in- 
clude the  stone  i)ine,  Lambert  cypress,  tamarack,  and  rosemary.  The  holm 
oak.  black  locust,  box  elder,  C'edrela  sinensis,  and  mulberry  have  also  proved 
fairly   satisfactory.     Among  the  food  and   forage  crops   the   prickly   comfrey, 


1046  EXPERIMENT   STATION   RECOED: 

Irish  potato,  and  certain  vegetables  have  given  the  best  results,  Lucern  and  the 
Jerusalem  artichoke  also  do  well. 

Forest  road  building  and  the  care  of  water  in  the  Harz  mountains,  Kautz 
(Ztschr.  For.st  u.  Jagdw.,  39  (1901),  No.  10,  pp.  639-658,  figs.  13).— An  account 
is  given  of  the  laying  out,  construction,  and  protection,  of  wood  I'oads  in  the 
Harz  mountains  in  northwest  Germany,  accompanied  by  plans  of  the  road  sys- 
tems in  that  region. 

"  Jiquie "  rubber,  O'Sullivan-Beare  (Diplo.  and  Cons.  Rpts.  [London], 
Ann.  Sci:,  1901,  No.  3901,  pp.  15,  16). — In  connection  with  a  report  on  the  ex- 
port of  rubber  from  the  state  of  Bahia  for  the  years  1904-1906,  the  author  gives 
an  account  of  a  new  species  of  rubber  which  has  lately  been  discovered  in  that 
state  and  is  locally  Icnown  as  "Jiquie  manicoba  "  and  said  to  be  a  new  and 
distinct  species  of  Manihot.  It  is  said  to  occur  in  large  quantities  and  its  dis- 
covery is  considered  of  much  importance  both  for  Bahia  and  the  rubber  trade 
In  general,  inasmuch  as  the  rubber  obtained  from  the  Jiquie  mani^oba  appears 
to  be  fully  equal  in  quality  to  the  best  Para  rubber.  A  description  is  given  of 
the  tree  together  wnth  its  latex. 

The  period  for  extracting  the  latex  extends  from  August  to  :\Iarch.  The 
latex  is  said  to  possess  the  valuable  property  of  coagulating  spontaneously 
when  exposed  to  the  air,  requiring  no  acid  or  other  artificial  coagulant  of  any 
kind.  "  It  has  been  found  fi-om  experiment  that  the  Jiquie  manif;oba  tree  can 
be  made  to  yield  its  latex  between  the  fourth  and  fifth  years  from  time  of  first 
planting,  but  the  tree  yields  its  maximum  returns  from  the  age  of  S  years 
onwai'ds." 

The  consignment  of  Jiquie  rubber  recently  classified  in  New  York  was  con- 
sidered equal  to  the  best  Para  rubber,  and  brought  $1.20  per  pound. 

The  production  of  rubber  and  the  rubber  trade  in  Bahia,  E.  Ule  (Notizbl. 
K.  Bot.  Gartens  ii.  Mns.  Berlin,  5  (1908),  Nrj.  J,la,  pp.  52,  i)ls.  3,  figs.  2,  map 
1). — The  i)resent  account  is  based  upon  the  author's  travels  in  Bahia,  Some 
general  observations  are  presented  relative  to  the  country  and  its  vegetation, 
the  various  rubbei'-producing  plants  are  described,  and  special  notes  with  illus- 
trations are  given  of  several  new  kinds  named  by  the  author,  including  Jequie 
manigoba  (Manihot  dicliotoma),  M.  dichotoma  var.  parrifolia.  S.  Francisco 
maniQoba  (.1/.  heptaphyJta),  and  Piauhy  manigoba  (M.  piaulujensis). 

Consideration  is  also  given  to  the  methods  of  harvesting  rubber,  yields,  agri- 
cultural conditions  in  the  country,  and  rubber-planting  oiierations.  The  author 
is  of  the  opinion  that  under  suitable  conditions  the  Bahia  manicobas  will  re- 
place the  cultivation  of  Ceara  rubber  (.1/.  gUizinrii),  and  that  the  cultivation 
of  M.  piauhyensis  and  M.  heptaphytJa  is  likely  to  become  important  on  dry, 
infertile  soils,  while  Hevea  brasiliensis  is  considered  the  imi»ortant  source  of 
plantation  rubber  in  the  luxuriant  tropical  regions. 

Jequie  manigoba  and  its  allies  (Roy..  Bot.  Gard.  Kew,  Bui.  Misc.  Inform. 
1908,  No.  2,  pp.  59-68,  map  1). — The  information  collected  at  Kew  since  the 
early  jjart  of  1900.  relative  to  the  botanical  classification  and  value  as  rubber 
jjroducers  of  the  IManihot  varieties  in  the  state  of  Bahia  is  here  given,  together 
with  extracts  from  the  reports  of  D,  R,  O'Sullivan-Beare  and  B.  Ule  noted 
above. 

The  tapping  of  Assam  rubber  (Ficus  elastica),  H,  H,  Mann  (Agr.  Jour. 
India,  2  (1901),  No.  3,  pp.  211-219). — The  author  describes  an  improved  method 
of  tapping  rubber  as  adopted  by  W,  Stiefelhagen  in  Cachar  and  gives  the 
results  of  some  tapping  experiments  in  which  this  method  was  used. 

The  tapping  instrument  consists  of  an  ordinary  carpenter's  chisel  i  to  f  in. 
wide.  This  is  driven  into  the  bark  vertically  in  a  series  of  cuts,  each  the  width 
of  the  chisel,  across  the  direction  of  the  branch  being  tapped  and  with  at  least 
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A  in.  spaco  belween  each  incision.  The  rows  of  incisions  are  made  ahont  0  in. 
apart  on  tlie  stems  antl  branches  of  the  tree.  Strips  of  tea  lead  are  secured  to 
the  stems  underneatli  each  row,  by  which  the  latex  is  conducted  into  cups.  By 
this  method  of  tapping  about  two-thirds  of  the  Uitex  is  said  to  find  its  way  into 
the  cups,  while  one-third  coagulates  on  the  cuts. 

In  l!)05-0,  S  trees  planted  in  18S2  were  tapped  in  tliis  manner  and  gave  an 
average  of  G  lbs.  of  rubl)er  i)er  tree.  The  same  trees  were  tapped  in  ]!)0(»-7  and 
the  yield  for  individual  trees  varied  from  2i  to  10  lbs.  Four  trees  planted  in 
issii  and  IS!H)  were  tai)peil  in  a  similar  maimer  during  the  same  years.  In 
l!Kr)-(;  the  estimated  yield  per  tree  was  about  2  lbs.  of  rubber,  and  in  1900-7 
the  yield  iter  individual  tree  varied  from  11  to  3i  lbs.  With  this  method  of 
tajiping  tlie  cuts  made  iu  the  previous  year  appeared  to  heal  well  and  to  be 
hardly  noticeable,  and  it  is  thought  probable  that  the  Assam  rubber  trees  may 
be  tapped  more  frequently  than  by  the  older  methods  of  tapjiing  in  wliich  the 
barlv  is  seriously  injuretl. 

The  latex  coagulating  on  the  cuts  is  said  to  require  no  further  treatment. 
That  gathered  from  the  cups  is  mixed  with  a  2  per  cent  solution  of  formalin, 
poured  into  clean  bamboo  troughs  and  covered  from  the  direct  rays  of  the  sun. 
The  coagulation  is  said  to  be  complete  within  a  day's  time.  After  the  strips  of 
rubber  have  dried  they  are  rolled  into  balls. 

(Notel  on  a  Tonquin  rubber  tree,  Dubard  and  Eberhardt  (Conipt.  Rend. 
Arud.  Sri.  [Paris],  IJfO  (1907),  Wo.  16,  pp.  631-633).— A  general  and  botanic 
description  is  given  of  a  species  of  rubber  tree  recently  discovered  in  Tonquin, 
which,  it  is  said,  is  of  large  size,  occurs  in  vei'y  dense  stands  in  some  of  the 
provinces,  and  produces  a  high  percentage  of  rubber  whicli  can  not  be  dis- 
tinguished commercially  from  the  better  sorts  of  Para  rubber.  This  species  has 
been  named  Birekrodca  tonkiiiciisis,  and  is  said  to  belong  to  the  Moracees 
family.  Its  discovery  is  considered  important,  since  it  is  the  first  species  of 
rubber  to  he  reported  from  ludo-China  which  occurs  in  numerous  and  dense 
stands  and  which  produces  first-class  rubber. 

On  the  latex  of  Ceara  manigoba,  A.  S.  Coelho  (BoI.  Agr.  [Sdo  Paulo],  S. 
ser.,  moi,  Xo.  8,  pp.  372-376). — Notes  are  given  on  the  various  methods  of 
coagulating  the  latex  of  Ceara  rubber  {Mnniliot  f/laziovii). 

Distribution  of  rubber  plants  from  Kew  {Roy.  Bot.  Gard.  Kcw,  Bid.  Misc. 
I)ifonii..  1907,  yo.  3,  pp.  103-105). — A  tabulated  statement  is  given  showing 
the  distribution  from  Kew  of  living  plants  of  various  species  of  rubber  to 
different  parts  of  the  Trojtics  from  IST.*]  to  1S09. 

DISEASES  OF  PLANTS. 

Diseases  of  plants  on  the  home  grounds  and  elsewhere, 'B.  D.  Halstkd, 
E.  .1.  OWKN,  and  X.  I).  Siiork  (Sfir  Jcr.si  i/  Stas.  Rpf.  I'.xn.  pp.  379-3S2). — A 
brief  account  is  given  of  ])lant  diseases  which  have  been  noticed  during  the 
season  r-overed  by  the  report. 

Smut  was  present  on  some  of  the  varieties  of  sweet  corn,  particularly  Malamo 
and  Malakosby. 

Attention  is  called  to  the  fact  that  tomatoes  were  rather  free  from  disease 
during  the  year.  Beans  suffered  but  little  from  iiod  spot,  and  the  mildew  of 
Lima  beans  was  not  at  all  troublesome.  This  is  accounted  for  by  tlie  general 
practice  of  si»raying. 

Squashes  were  not  (roubled  seriously  with  any  fungus  disease,  but  gourds 
were  considerably  infested  with  anthracnose.  Late  viirieties  of  peas  became 
badly  mildewed  before  maturing,  while  the  early  sorts  escaped  any  disease. 


1048  EXPERIMENT    STATION    RECORD. 

Utlo,  a  salad  plant  introduced  by  this  Department,  was  badly  blighted  both 
during  the  year  covered  by  the  report  and  the  previous  season.  No  spraying 
experiments  M^ere  conducted  with  this  plant.  The  authors  note  the  occurrence 
of  the  late  blight  (Phytophthora  infcfitans)  on  Solanum  commersonii,  although 
varieties  of  the  common  potato  growing  at  a  short  distance  showed  no  trace  of 
the  disease.  Brief  notes  are  given  on  the  asparagus  rust,  which  seems  to  be  less 
prevalent  than  formerly,  due  in  part  at  least  to  the  introduction  of  resistant 
varieties,  the  leaf  blight  {Glacosporiiim  nervisequmn)  of  sycamore,  and  the  stem 
blight  of  chestnut,  due  to  Diaporific  parasitica,  and  general  notes  on  other 
diseases. 

Report  of  the  station  for  plant  pathology,  <}.  Lustner  (Ber.  K.  LrJiranst. 
Weill,  Ohst  u.  Gartenhau  Geisenheim,  1906,  pp.  118-181,  pis.  2,  figs.  Jf,  dgms. 
Ji). — Among  the  scientific  investigations  carried  on  at  the  station  reports  are 
given  on  a  study  of  an  epidemic  of  downy  mildew  of  grapes,  host  plants  of 
species  of  Peronosporiacetie,  influence  of  weather  conditions  on  the  occurx-ence 
of  Peronospora  riticola,  means  for  the  control  of  the  downy  mildew,  effect  of 
carbolineum  on  trees,  a  Fusarium  disease  of  young  apple  trees,  grape  chlorosis, 
potato  rots,  etc. 

The  relationships  of  the  secidium-cup  type  of  rust,  E.  W.  Olive  {Alts,  in 
Science,  n.  scr.,  21  (1908),  No:  68^,  pp.  214,  215).— The  author  states  that  recent 
investigations  have  to  a  great  extent  solved  the  problem  concerning  the  origin 
of  the  Cseoma  type  of  rust,  but  the  more  complicated  cup  fructification  needs 
further  explanation. 

According  to  the  author's  investigations,  the  a^cidium-cup  type  of  rust  is  de- 
rived from  a  deep-seated,  more  or  less  limited,  mass  of  cells,  the  peridium  aris- 
ing as  an  inclosing  layer,  apparently  in  consequence  of  the  deep-seated  character 
of  the  fructification  as  well  as  from  its  more  or  less  centrifugal  growth.  The 
Cteoma  type,  on  the  other  hand,  is  more  or  less  superficially  placed  and  no 
peridium  is  formed.  The  author  calls  attention  to  a  number  of  differences  in 
the  development  and  fructification  of  these  two  stages  in  the  life  history  of  some 
rusts. 

The  resistance  of  some  plants  to  disease,  G.  Kock  (Ztsclir.  Landw.  Ver- 
snclisip.  Ostcrr.,  10  {1907),  No.  10,  pp.  7.7.9-76'/). — The  autlior  reports  investiga- 
tions on  the  resistance  of  certain  varieties  of  pears  to  the  leaf  fungus  (Stig- 
matea  mcspili),  listing  a  number  of  si)ecies  according  to  their  iuununity  or 
susceptibility  tb  the  fungus. 

A  similar  account  is  given  of  investigations  on  varieties  of  tomatoes  resistant 
to  Septoria  lycopersici.  Among  the  varieties  of  tomatoes  which  were  most 
resistant,  some  of  them  appearing  to  be  almost  immune,  were  Wonder  of  the 
Marltet,  Up  to  Date,  Mikado,  and  King  Humbert ;  those  less  resistant  were 
Magnum  Bonum,  Prelude,  Ponderosa,  President  (iarfield,  and  Alice  Roosevelt; 
while  Trophy  and  Ficarazzi  were  especially  subject  to  attacks  of  the  fungus. 

Dry  rot  of  corn  and  its  causes,  J.  T.  Barrett  (Abs.  in  Science,  n.  ser.,  27 
(1908),  No.  68'/,  pp.  212,  213). — The  disease  of  ear  corn  which  has  been  called 
dry  rot  has  been  found,  on  investigation,  to  be  caused  by  several  species  of 
fungi.  One  of  the  most  destructive  is  a  species  of  Diplodia,  probably  D.  maydis, 
and  to  this  species  is  attributed  85  to  90  per  cent  of  the  dry  rot  observed  during 
the  past  2  seasons  in  Illinois. 

When  an  early  infection  takes  place  this  fungus  causes  a  premature  ripening 
and  shriveling  of  the  ear,  which  usually  remains  in  an  upright  position  with 
tightly  clinging  and  dark-colored  husks.  Later  infections  produce  various  de- 
grees of  rot,  in  many  cases  the  disease  not  being  detected  until  the  husk  has 
been  removed.  The  seasonal  infections  appear  to  be  started  by  conidia  blown 
from  the  old  rotten  ears  and  the  old  stalks  left  standing  in  the  field. 
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A  second  form  of  (li\v  rot  wliirli  is  not  uiicoiiunon  is  duo  to  a  siiccies  of 
Fiisnriiini.  A  third  form,  noticed  for  the  first  time  the  i)ast  season,  is  due  to 
a  sterile  fuufrns.  The  inftn-tion  in  tliis  case,  with  few  exceptions,  talces  place 
at  the  ti])  of  the  ear  and  the  myceliinn  soon  develops  a  deep  jiink  color.  The 
effect  on  the  corn  is  nuich  the  same  as  that  produced  by  the  later  infections  of 
Diplodia.  Other  forms  of  rot  have  been  found  due  to  other  sjjecies  of  Fusariuni, 
and  one  or  two  forms  to  si)ecies  of  bacteria. 

The  physiology  of  the  sore  shin  disease  of  cotton  and  means  for  its  con- 
trol, W.  L.  Balls  {Ynirbndk  Khcdlr.  Ayr.  .s'or.  Cuiii,,  lUiHi.  pji.  D.i-lll,  pis.  J,, 
ill/Ill.  /). — The  sore  shin  of  cotton,  due  to  a  sterile  funsius,  is  said  to  have 
assumed  jii'Pi^t  economic  imi)ortance  in  Egy|»t  since  the  itreliminary  note  by  the 
author  (K.  S.  It..  IS,  p.  rt~i'2).  The  disease  ap])ears  to  occur  locally  and  at  times 
(luite  destructively,  and  soil  conditions  seem  to  be  resjionsible  to  a  great  degree 
f(»r  the  occurrence  and  distribution  of  the  fungus.  There  appear  to  be  two  dis- 
tinct periods  of  attack.  The  first,  which  occurs  almost  immediately  after  the 
germination  of  the  seed,  causes  the  greatest  amount  of  loss.  At  this  time  the 
jiriniary  root  is  attacked  and  many  plants  fail  to  appear  above  the  ground.  The 
secondary  attack  comes  later,  is  made  on  the  hypocotyl,  and  is  less  destructive. 

Bare  fallow  and  good  tilth  of  soil  tend  to  reduce  the  percentage  of  loss.  As 
the  disease  appears  to  be  closely  associated  with  the  germination  of  the  cotton 
seed,  exjjeriments  were  conducted  in  treating  the  seed,  from  which  it  was  found 
that  the  disease  could  be  checked  by  di'essing  the  seed  with  naphthalin,  using 
from  1h  to  3  per  cent,  according  to  soil  texture.  As  a  means  for  causing  the 
naphthalin  to  adhere  to  the  seed,  gypsum  was  found  satisfactory.  The  cost  of 
the  treatment  need  not  exceed  2.5  cts.  per  acre,  which  can  be  more  than  saved 
by  the  reduction  in  the  amount  of  seed  required.  This  treatment  is  said  to  pro- 
tect the  plants  for  about  20  days  after  the  first  irrigation,  and  most  of  the 
damage  is  done  during  this  period.  As  the  rough  condition  of  the  soil  seems  to 
favor  the  di.sease,  the  author  states  that  cotton  should  not  be  grown  after  late 
berseeuL  When  it  does  follow  this  crop,  the  latter  should  be  plowed  up  soon 
enough  to  ]»ermit  of  thorough  cultivation. 

Notes  on  the  hop  mildew,  E.  S.  Salmon  (Jour.  Agr.  ScL,  2  (1907),  No.  3, 
pp.  327-332,  figs.  6). — A  study  is  reported  of  the  dehiscence  of  the  perithecinm 
of  the  hoi)  mildew  {t^pharothcca  Jtumuli),  in  which  it  is  shown  that  it  differs 
very  materially  from  the  dehiscence  of  the  grass  mildew  (FJrijsiplic  gr(tniinis). 

A  number  of  inoculation  experiments  were  conducted  in  which  conidia  were 
transferred  to  hops  from  a  number  of  host  plants  which  bear  a  morphologically 
similar  si)ecies,  and  vice  versa.  The  evidence  obtained  indicates  that  the 
morjthological  species  occurring  on  the  hop  will  not  infest  a  number  of  rosa- 
ceous species,  all  of  which  are  hosts  for  a  species  which  can  not  be  distinguished 
by  any  morphological  characters  from  the  mildew  occurring  on  the  hop. 

Diseases  of  potatoes,  G.  Gandara  (Bol.  Sec.  Fomento  [Mexico],  2.  srr.,  7 
(J 907),  \o.  Jj,  I,  pp.  197-203,  pi.  1,  fig.  1). — The  author  enumerates  and  briefly 
describes  a  number  of  organisms  which  cause  diseases  of  potatoes,  and  gives 
directions  for  the  formaldehyde  and  corrosive  sublimate  treatments  of  seed 
potatoes  for  the  prevention  of  the  different  kinds  of  jiotato  scab. 

The  heart  rot  of  sug^ar  beets,  C  Merlk  (fiucr.  Indig.  ct  Colon.,  71  {1908), 
No.  .'i,  pp.  91-97). — An  account  is  given  of  experiments  for  the  control  of  the 
heart  rot  of  sugar  beets,  due  to  the  fungus  Phomn  hcttv. 

This  disease  is  said  to  make  its  appearance  usually  during  the  dry  seasons, 
generally  during  August  and  the  first  part  of  September.  It  is  especially  trou- 
blesome on  tertiary  clay  soils.  i)articularly  those  containing  considerable  quan- 
tities of  silica,     t'naerated  subsoils  and  soils  lacking  in  humidity  during  the 
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hot  summer  season  seem  to  offer  eonditious  particularly  suited  to  the  develop- 
ment of  the  disease. 

For  its  control  the  author  recommends  cultural  treatments  which  consist  of 
deep  plowing,  especially  during  the  winter  season,  so  as  to  impound  as  much 
reserve  water  as  possible,  the  use  of  considerable  amounts  of  wood  ashes,  late 
planting,  and  wide  spacing  with  frequent  cultivation. 

Investig'ations  on  some  fruit  diseases,  H.  J.  Eustace  (Neiv  York  State  8ta. 
Bui.  2in,  PI).  31-J/8,  pis.  7). — An  account  is  presented  of  some  diseases  of  the 
fruit  of  apples  and  peaches,  the  effect  of  cold  storage  upon  the  development  of 
the  diseases,  and  means  for  preventing  the  spread  of  the  fungi.  Notes  are  also 
given  on  the  effect  of  Bordeaux  mixture  on  apple  scab. 

In  the  experiments  with  apples,  spores  of  a  number  of  fungi  were  artificially 
inoculated  upon  apples  and  the  fruit  i)laced  in  storage.  Among  the  fungi  were 
those  causing  bitter  rot,  black  rot,  blue  mold,  brown  rot,  etc.  Of  these  only 
the  blue  mold  {Pcnicillium  gJaucum)  developed  and  caused  any  decay  when  the 
fruit  was  kept  for  2  months  at  a  temperature  of  32°  F.  Upon  removal  to 
warmer  temperatures  all  the  species  of  fungi  developed  and  caused  decay. 
There  was  some  growth  of  the  different  fungi  when  the  fruit  was  kept  at  tem- 
peratures of  35  to  5G°  and  a  number  developed  vigorously  in  temperatures  of 
48  to  69°. 

On  account  of  the  frequent  loss  of  peaches  by  brown  rot,  an  experiment  was 
trif'd  to  determine  the  effect  of  cold  storage  on  the  development  of  the  fungus 
causing  that  disease.  It  was  found  that  when  fruit  was  kept  at  a  temperature 
of  .32°  there  was  a  small  amount  of  decay  present  at  the  end  of  2  weeks.  The 
results  of  this  experiment  indicate  that  brown  rot  is  practically  checked  while 
the  fruit  is  in  commercial  cold  storage,  even  though  the  fungus  can  enter  the 
fruit  through  breaks  in  the  epidermis. 

A  series  of  experiments  was  carried  on  to  test  the  possibility  of  destroying 
the  ai)i)le  rot  fungi  by  means  of  sulphur  fumigation,  in  which  the  fruit  was 
artificially  inoculated. with  a  number  of  fungi,  and  then  fumigated  with  sulphur 
burned  in  an  air-tight  room.  All  the  fungi,  with  the  exception  of  the  blue  mold, 
were  destroyed  by  this  treatment. 

It  is  believed  praticable  to  destroy  the  spores  of  the  most  common  decays  of 
jipples  by  sulphur  fumes,  using  1  oz.  of  sulphur  to  2.'')  cu.  ft.  of  space.  It  was 
found,  however,  that  in  fumigating  with  sulphur  when  the  fumes  come  in  con- 
tact with  ripe  apples  the  commercial  value  of  the  fruit  is  considerably  lowered 
through  injury  by  the  sulphur  dioxid.  This  gas  penetrates  the  fruit  through 
lenticels  in  the  epidermis  and  causes  a  bleaching  of  the  tissues. 

Experiments  to  test  the  effect  of  Bordeaux  mixture  on  apple  scab  spots 
were  carried  on  because  of  the  differen.ce  of  opinion  relative  to  the  protective 
effect  of  Bordeaux  mixture  ui)on  spots  already  ])roduced  by  the  scab  fungus  and 
are  briefly  described.  Apples  bearing  well  defined  scab  spots  were  thoroughly 
sprayed  with  Bordeaux  mixture,  the  fungicide  being  applied  to  these  spots. 
After  an  interval  of  some  time  the  spots  were  found  to  have  enlarged  under  the 
covering  of  Bordeaux  mixture. 

Some  fruit  rot  notes,  F.  H.  Hall  {l^lew  York  State  Sta.  Bui.  297,  popular  ed., 
pp.  7). — A  ])opular  edition  of  the  above  bulletin. 

Cedar  apples  and  apple  leaf  rust,  R.  E.  Stone  {Alabama  Col.  Sta.  Circ.  2, 
pp.  11,  flys.  2). — On  account  of  the  injury  caused  by  the  apple  leaf  rust,  the 
author  has  taken  up  a  study  of  the  leaf  rust  and  the  cedar  apples  and  this 
circular  is  issued  in  the  hope  of  securing  cooperation  throughout  the  State  in 
determining  the  occurrence  and  distribution  of  this  disease.  Different  species 
of  cedar  apples  are  described  and  a  list  given  of  varieites  of  apples  that  have 
I)roved  more  or  less  susceptible  to  api>le  rust  on  the  station .  grounds. 
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Notes  on  Gymnosporangium  macropus,  F.  I).  IIeali)  (A  ()■■<.  in  Srirncr,  n. 
scr.,  27  (I'JOS),  N0.6S-',,  pp.  210,  ;.^//).— Invcstijintioiis  riirriod  on  by  the  author 
with  G.  nidcropiiN  have  shown  that  2  years  are  required  before  the  cedar  apples 
reach  maturity.  Younj;  cedar  apples  can  be  found  nearly  a  month  before  the 
rust  spots  on  the  apple  leaves  have  matured  any  a'cidiosi)ores.  I^urlns  the 
past  season  a'cidiosi)ores  were  found  in  viable  condition  from  July  to  October 
22,  but  these  spores  produced  no  evident  infection  until  the  spriufj  of  the  next 
year,  when  growth  was  resumed  and  the  younj:  cedar  apples  became  visible. 

Apple  leaf  spot  caused  by  Sphaeropsis  malorum,  W.  M.  Scott  and  J.  B. 
ItoKiiii  {U.  S.  Dcpt.  A<n:,  Bur.  I'luiit  Indus.  Bui.  121,  pp.  //7-.>//,  pis.  ,?).— The 
leaf  si)ot  of  apitles  has  been  attributed  to  a  number  of  different  fungi  by  difler- 
ent  investigators,  and  in  connection  with  a  study  of  some  of  the  diseases  of 
the  apple  the  authors  have  examined  the  subject  and  found  that,  contrary  to 
the  general  belief,  the  leaf  spot  is  caused  by  aS'.  malorum. 

In  their  investigations  the  authors  found  that  a  number  of  fungi  were  present 
in  the  spots,  and  cultural  studies  as  well  as  inoculation  experiments  gave  evi- 
dence that  the  black  rot  fungus  of  the  fruit  also  attacks  the  leaves,  causing 
the  circular  or  irregular  spots  characterizing  the  leaf  spot  disease.  In  addi- 
tion to  tS'.  malorum.  Coniotlnjrluni  pirina  occurs  abundantly  on  the  ai)i)le  leaf 
spots,  and  species  of  Hendersoiiia,  Coryueum,  I'estalozzia,  and  Alternaria  were 
observed,  but  are  believed  to  be  saprophytic. 

In  si»raying  experiments  for  the  protection  of  apples  from  fungus  attacks,  it 
was  found  that  the  leaf  spot  was  prevented  whenever  the  trees  had  been  thor- 
oughly sprayed  with  Bordeaux  mixture.  Where  it  is  desired  to  control  the  leaf 
spot  alone,  without  reference  to  diseases  of  the  fruit,  2  or  3  applications  of  weak 
Bordeaux  mixture  during  the  season  will  be  found  sutticient. 

Some  apple  leaf  spot  fungi,  C.  P.  Hartley  (Ab.s-.  //(  Science,  n.  scr.,  27 
(IDOS),  No.  GS.'i,  p.  212).— The  author  reports  having  found  in  West  Virginia 
IS  species  of  fungi  that  produce  leaf  spots  on  apples.  The  commonest  of  these 
are  Coniothijrium  pirina,  Conjncum  foliicolum,  Spha'ropsis  malorum,  and  an 
undetermined  species. 

A  stem  disease  of  the  cocoanut  palm,  T.  Fetch  (Circs,  and  Agr.  Jour.  Roij. 
Bat.  Gard.  Ceylon,  4  (1907),  No.  8,  pp.  49-53,  pi.  1). — A  disease  of  cocoanut 
l)alms  which  has  been  under  observation  for  sometime  is  described.  It  is  char- 
acterized by  the  exudation  of  a  brown  liquid  through  small  ci'acks  in  the  stem, 
the  liquid  forming  on  the  surface  rusty  patches,  which  afterwards  turn  black. 
On  cutting  the  stems  through  these  places,  the  internal  tissues  are  generally 
found  decayed,  and  iuunedintely  beneath  the  cracks  the  tissues  are  black  and 
surrounded  by  a  wet  brown  zone,  in  which  tlie  rot  appears  to  be  advancing. 

The  progress  of  the  disease  seems  to  depend  upon  the  age  of  the  trees.  On 
young  trees  the  injury  spreads  rapidly  and  the  trees  die  in  5  to  G  years,  while 
old  trees  having  dense  woody  tissues  seem  to  be  resistant.  The  disease  does 
not,  so  far  as  present  observations  go,  seem  to  be  able  to  desti-oy  old  trees. 

Various  opinions  have  been  advanced  regarding  the  cause  of  this  disease,  but 
the  author  reports  having  observed  at  the  advancing  stage  of  the  disease  the 
fungus  Thielaviopsis  ethaceticus.  This  fungus  causes  the  pineapple  disease  of 
sugar  cane  as  well  as  a  destructive  disease  of  pineapples.  In  addition  to  this 
fungus,  diseased  tissues  have  shown  another.  Porta  ravcnchr,  but  this  is  be- 
lieved to  be  a  saprophyte. 

On  account  of  the  rapid  and  destructive  spread  of  this  disease  among  new 
plantations,  the  author  recommends  the  cutting  out  and  burning  of  the  diseased 
tissues  as  soon  as  noticed. 

The  immunity  of  the  Japanese  chestnut  to  the  bark  disease,  H.  Metcalf 
{U.  /S'.  Dept.  Ayr.,  Bur.  Plant  Indus.  Bui.  121,  pp.  55,  56). — Attention  is  called 
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to  the  rapid  spread  of  the  bark  disease  of  chestnuts,  caused  by  the  fungus 
Diaporthe  parasitica  (E.  S.  R.,  19,  p.  250),  and  the  author  states  that,  accord- 
ing to  his  observations,  all  varieties  and  species  of  the  genus  Castanea  are  sub- 
ject to  the  disease,  except  the  Japanese  varieties  {C.  crenata).  The  latter  have 
been  found  immune  to  attack  in  the  field  and  also  resistant  to.  inoculation 
experiments. 

The  mildew  of  oaks,  P.  Haeiot  {Bui.  Trimest.  Soc.  Mycol.  France,  23  (1907), 
No.  4,  pp.  156-159). — Young  oaks,  particularly  Quercus  pedunculata  and  Q. 
sessiliflora,  are  said  to  have  shown  within  the  past  year  or  two  severe  attacks 
of  mildew.  This  fungus,  which  formerly  was  rather  rare  in  France,  has  be- 
come very  abundant.  It  attacks  both  surfaces  of  the  leaves,  often  causing  their 
distortion.  The  author  has  investigated  the  various  species  of  mildews  which 
have  been  reported  upon  oaks  and  has  come  to  the  conclusion  that  the  one  in 
question  is  probably  Microsplnrra  aini. 

A  disease  of  fir  trees  due  to  Fusicoccum.  abietinum,  A.  Maublanc  (Bui. 
Trimest.  Soc.  Mycol.  France,  23  (1907),  No.  J,,  irp.  160-173,  figs.  6').— A  detailed 
description  is  given  of  the  disease  of  fir  trees  that  has  been  attributed  to  a  num- 
ber of  causes,  but  which  the  author  claims  is  produced  by  the  fungus  F.  aUeti- 
num.  This  fungus  attacks  AMes  pectiiiata,  but  the  related  species  do  not  seem 
to  be  subject  to  the  disease.  In  addition  to  the  parasite  the  author  enumerates 
several  species  of  fungi  that  are  quite  commonly  found  as  saprophytes  on  the 
dead  leaves  of  the  fir. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

Notes  on  the  habits  of  mice,  moles,  and  shrews,  F.  E.  Brooks  ( West  Vir- 
(jinia  Sta.  Bill.  113,  pp.  87-13-),  pis.  6,  figs.  3). — The  abundance  of  mice,  moles, 
and  shrews  probably  far  exceeds  the  popular  notion  in  this  matter.  The  obser- 
vations made  by  the  author  in  various  parts  of  the  State  indicate  that  these 
animals  are  present  in  large  numbers  and  may  be  readily  caught  in  traps.  The 
economic  importance  of  mice,  moles,  and  shrews  is  likened  to  that  of  birds,  the 
mice,  like  the  English  sparrows,  crows,  hawks,  and  fruit-eating  birds,  being  de- 
cidedly injurious,  and  the  shrews  and  moles,  like  the  insectivorous  birds, 
beneficial. 

A  detailed  account  is  given  of  the  habits  and  food  of  the  short-tailed  shrew, 
the  most  common  species  in  West  A'irginia.  This  shrew  feeds  almost  ex- 
clusively on  animal  material,  and  observations  indicate  that  it  is  of  great 
importance  in  the  destruction  of  the  larvjie  of  chestnut  weevils  and  other 
insects  underground.  One  shrew  kept  in  confinement  ate  72  larvjie  of  chestnut 
weevils  in  5  minutes.  The  shrews  were  found  to  have  made  tunnels  close  to- 
gether in  all  directions  underneath  chestnut  trees.  In  addition  to  insects  the 
short-tailed  shrew  feeds  upon  young  mice,  young  birds,  birds'  eggs,  and  other 
animal  material.  Brief  mention  is  also  made  of  the  natural  enemies  of  the 
shrew. 

In  a  study  of  Brewer's  mole  no  evidence  was  obtained  that  this  animal  feeds 
upon  vegetable  material  except  on  the  rarest  occasions.  One  mole  kept  in  con- 
finement ate  (;6  gm.  of  insect  food  in  24  hours.  The  habits  of  the  mole  are 
briefly  described. 

Notes  are  also  given  on  the  biology  of  field  mice.  These  animals  cause  a  great 
amount  of  damage  to  fruit  trees,  gardens,  potatoes,  and  other  crops.  Meadow 
mice  kept  in  confinement  also  ate  large  quantities  of  insects  and  appeared  to 
prefer  them  to  vegetable  food.  An  experiment  with  a  proprietary  rat  virus 
indicated  that  this  material  was  of  no  value.  Brief  mention  is  also  made  of 
other  species  of  mice  found  in  West  Vii-giuia. 


ECONOMIC    ZOOLOGY ENTOMOLO(iY.  105H 

Practical  methods  of  combating  field  rats,  ('.  MAtiAS  {Com.  I'ar.  A;>r. 
\Mcj-iro].  ('ire.  6',,  pp.  12,  figs.  ,s').— The  damages  c-aiiscd  hy  rats  to  various  crops 
are  briefly  discussed.  The  remedies  proposed  for  combating  these  pests  include 
carbon  bisulpbid,  sulphui-,  arsenic,  phosphorus,  strychnin,  and  rat  virus. 

On  introduced  birds,  J.  Drummond  (Trans,  and  Proc.  New  Zeal.  Inst.,  39 
{1906),  pp.  227-252). — A  considerable  number  of  birds  have  been  naturalized 
and  established  in  New  Zealand.  Most  of  these  have  come  from  England  and 
liave  been  introduced  in  conformity  with  the  sentiments  of  many  settlers  who 
came  from  England.  In  order  to  study  the  economic  relations  of  these  birds  and 
particularly  any  changes  of  habits  which  may  have  occurred,  the  author  made 
numerous  personal  observations  and  distributed  a  circular  letter  of  inquiry 
among  a  large  number  of  farmers  and  others  who  are  interested  in  the  study 
of  birds. 

These  observations  indicate  quite  striliing  changes  in  the  feeding  habits  of 
some  bix'ds  after  their  introduction  Into  New  Zealand.  Some  of  the  species, 
particularly  the  sparrow,  sky  lark,  and  blackbird,  proved  quite  injurious.  The 
black  swan  has  thrived  well  in  New  Zealand  while  the  white  swan  has  increased 
only  slowly.  The  ring-necked  pheasant  appeared  to  be  well  acclimatized 
within  a  short  time  after  its  introduction  and  multiplied  in  a  .satisfactory 
manner.     Recently,  however,  these  birds  are  becoming  scarcer. 

Seventh  report  of  the  State  entomologist,  W.  E.  Britton  {Connecticut  State 
Sta.  Rpt.  1907-S,  pt.  5,  pp.  266-338+11,  pis.  16,  figs.  6").— A  brief  statement  is 
given  of  the  chief  entomological  features  for  the  season  of  1907  together  with 
notes  on  nursery  inspection. 

A  series  of  experiments  was  carried  on  for  the  purpose  of  finding  whether 
there  are  any  gaseous  substances  which  can  advantageously  replace  hydrocyanic- 
acid  gas  for  fumigating  small  lots  of  trees,  scions,  and  similar  material.  In 
these  experiments  the  author  used  carbon  bisulpbid,  carbon  tetrachlorid,  sul- 
phuretted hydrogen,  and  chlorin  in  comparison  with  hydrocyanic-acid  gas.  The 
liquids  were  volatilized  in  shallow  dishes  placed  upon  cross  boards  near  the  top 
of  the  box.  In  all  359  apple  and  peach  trees  were  thus  treated.  Carbon 
bisulpbid  used  at  the  rate  of  10  fluid  ounces  per  100  cu.  ft.  killed  nearly  all 
of  the  scales  without  injuring  the  trees.  When  used  at  greater  strength  all  of 
the  scales  were  destroyed  and  a  little  injury  was  produced  upon  the  trees. 
Carbon  tetrachlorid  used  at  the  rate  of  40  fluid  ounces  per  100  cu.  ft.  for  a 
period  of  2  hours  killed  some  of  the  trees.  All  of  the  scales  were  killed  when 
this  substance  was  used  at  a  lower  strength,  and  it  was  considered  a  very 
promising  insecticide.  The  method  of  generating  sulphuretted  hydrogen  was 
slow  and  some  of  the  trees  suffered  from  the  insecticide.  The  scales,  however, 
were  all  killed.  Chlorin  gas  killed  all  the  scales,  but  was  also  very  injurious  to 
trees  and  was  not  considered  a  satisfactory  insecticide. 

A  test  was  made  of  commercial  miscible  oils  with  satisfactory  results.  B.  II. 
Walden  studied  the  habits,  life  history,  and  means  of  combating  the  peach 
sawHy  H'anipiiilius  prrsirum).  From  the  experience  thus  far  had  with  the 
peach  sawtly  it  is  recommended  that  the  foliage  be  sprayed  with  arsenate  of 
lead  at  the  rate  of  IJ  to  3  lbs.  in  40  to  ~>0  gal.  of  water.  In  the  larval  and  pupal 
stages  the  insects  may  be  destroyed  in  the  ground  by  carbon  bisulpbid. 

An  account  is  also  presented  of  the  progress  in  the  work  of  controlling  the 
gipsy  moth  and  a  copy  is  given  of  the  recent  State  law  regarding  the  gipsy  and 
brown-tail  moths.  The  life  history  of  the  brown-tail  moth  is  briefly  described. 
Brief  notes  are  given  on  mosquito  breeding  conditions  at  Niantic  and  Crescent 
Beach,  the  hickory  tussock  moth,  riumd-beaded  aintle-tree  borer,  pine-leaf  scale, 
willow  curculio,  maple  bor<>r.  and  other  pcsls.  An  article  on  lead  arsenate  and 
I'aris  green  (E.  S.  li.,  19,  p.  454)   is  reprinte<l  with  slight  emendations. 
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Report  of  the  entomolog'ist,  J.  B.  Smith  (Neiv  Jersey  Htas.  Rpt.  1907,  pp. 
J87-J78,  pis.  3,  p(j.  1). — A  general  review  is  given  of  the  entomological  features 
of  the  year. 

Codling  moth,  black  peach  aphis,  and  fall  webworm  were  unusually  injuriinis. 
San  J(»se  scale  caused  less  damage  than  ordinarily.  It  is  stated  that  an  or- 
ehardist  in  New  Brunswick  has  found  that  trees  may  be  rendered  UK)re  resist- 
ant to  San  Jose  scale  by  spraying  with  lime.  This  matter  requires  further 
study.  An  outline  is  given  of  the  present  condition  of  the  experimental  orchard. 
In  a  test  of  setting  nursery  trees  with  and  without  root  cutting,  little  difference 
was  observed  as  to  the  subsequent  infestation  with  San  Jose  scale. 

The  biological  and  economic  relations  of  a  number  of  shade-tree  insects  are 
discussed  including  elm-leaf  beetle,  bagworm,  gipsy  moth,  cotton  maple  scale, 
periodical  cicada,  etc.  Similar  notes  are  given  on  army  worm,  wireworms, 
sweet-potato  flea-beetle,  squash  bugs,  etc.  A  study  was  made  of  methods  for 
controlling  root  maggots.  Dipping  plants  in  arsenate  of  lead  or  dry  hellebore 
was  found  to  be  of  little  value.  Tar-paper  disks  were  very  effective.  The  in- 
sects were  also  controlled  by  brushing  away  the  surface  soil  from  about  the 
stems  of  infested  plants  and  replacing  it  with  fresh  soil.  The  same  results  were 
obtained  by  taking  up  infested  plants,  carefully  cleaning,  and  resetting  them. 

Notes  are  given  on  miscellaneous  insects  including  rose  chafer,  cranberry 
pests,  Chinese  mantis,  Melauauster  chiueitsis,  grasshoppers,  etc.  The  author 
also  discusses  the  preparation  and  application  of  lime-sulphur  washes,  soluble 
oils,  home-made  miscible  oils,  carbolic  acid,  and  arsenate  of  lead,  iron,  lime,  and 
barium.  The  use  of  carbolic  acid  was  attended  with  variable  results,  in  some 
cases  quite  unsatisfactory. 

Report  of  the  chief  locust  officer,  C.  M.  Johnston  {Dept.  Agv.  Orange  River 
Colony  Ann.  Rpt.,  3  (1906-7),  pp.  273-279,  pis.  2). — Objections  have  been  raised 
against  the  initiation  of  the  campaign  for  locust  destruction  on  the  ground  that 
it  is  a  hopeless  undertaking.  Nevertheless,  bonuses  have  been  offered  for  the 
collection  of  grasshoppers  and  this  method  has  led  to  satisfactory  results.  Sim- 
ilarly the  benefits  of  arsenical  baits  and  sprays  are  worthy  of  mention.  The 
author  recommends  that  arsenites  be  issued  free  to  farmers  who  wish  to  cooi)er- 
ate  in  the  destruction  of  locusts  and  that  spray  pumps  may  also  be  loaned  to 
such  men. 

The  spring  grain  aphis,  W.  L.  English  (Oklahoma  Sta.  Circ.  Inform.  8,  pp. 
7,  figs.  4). — The  essential  points  in  the  appearance  and  habits  of  Toxoptera 
graminums,  or  "green  bug,"  are  presented,  with  notes  on  its  natural  enemies. 
It  is  believed  by  the  author  that  the  pest  will  not  be  of  much  importance  dur- 
ing the  [tresent  season. 

Hessian  fly,  W.  L.  English  (Oklahoma  ^ta.  Circ.  Inform.  9,  pp.  -i). — The 
life  history,  natural  enemies,  and  means  of  controlling  this  insect  are  discussed. 

The  galls  of  Lipara  lucens,  W.  Wagner  (Verhandl.  Ver.  Naturiv.  Unterhalt. 
Hamburg,  13  (1905-1907),  pp.  120-135,  figs.  10). — Lipara  lucens  preferably 
lives  in  galls  produced  in  the  stems  of  Phragmites  communis.  The  life  history  of 
the  insect  is  described  and  notes  are  given  on  the  peculiar  anatomical  structure 
of  the  galls. 

The  cotton  bollworm,  L.  A.  Moorhouse  and  J.  F.  Nicholson  (Oklahom,a  Sta. 
Bui.  77,  pp.  5Jf-56). — Biological  and  economic  notes  on  this  pest  are  given.  The 
authors  recommend  fall  and  winter  plowing,  the  selection  of  early  and  rai)id 
maturing  varieties,  and  the  planting  at  about  every  200  rows,  about  June  I,  of 
5  or  6  rows  of  corn  as  a  trap  crop,  cultivating  the  corn  thoroughly  and  thereby 
lessening  the  number  of  worms  which  may  at  a  later  date  attack  the  cotton. 

A  fly  injurious  to  beans,  P.  A.  Desruisseaux  (Agr.  Prat.  Pays  Chauds,  7 
(1907),  No.  57,  pp.  520-523,  figs.  -}). — A  species  of  Agromyza  is  reported  as 
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causing  jiroat  (lanin.uce  to  string  and  Lima  beans  by  ixtring  in  the  stem,  roots, 
and  brandies.  The  insect  is  rather  ditticnlt  to  coml)at.  It  is  suggested,  however, 
that  as  soon  as  tlie  beans  have  been  harvested,  the  stems  and  roots  should  be  at 
once  collected  and  destroyed.  Some  beuelit  may  also  be  derived  from  a  suitable 
rotation  of  crops. 

Experiments  with  sterilized  manure  to  control  the  mushroom  maggot, 
M.  A.  Blakk  and  Jennik  A.  Yoorukks  (New  e/cr.scy  Stas.  Ritt.  1907,  />/;.  133- 
136,  pi.  1). — The  mushroom  maggot  has  become  such  a  pest  in  some  of  the  mush- 
room cellars  that  many  growers  have  been  compelled  to  abandon  the  raising 
of  mushrooms  during  the  summer.  An  experiment  was  made  in  which  the 
'manure  used  in  mushroom  raising  was  sterilized  in  boxes  by  means  of  steam. 
The  bed  in  which  the  sterilized  manure  was  used  was  more  uniform  and  moist 
throughout  the  test.  It  produced  more  than  twice  as  many  mushrooms,  but 
they  weighed  less  than  one-half  as  much  as  those  produced  by  unsterilized 
manure.  The  method  is  not  considered  practicable,  but  the  unfavorable  results 
may  dejieud  upon  some  unknown  factor.    The  matter  will  be  studied  further. 

Chelonia  caja,  li.  Brunet  (Rev.  Vit.,  29  (1008),  2Vo.  733,  p.  5,  pi.  i).— The 
adult  females  of  this  si)eeies  lay  their  eggs  on  grasses  and  various  other  plants, 
but  the  growing  caterpillars  apparently  feed  by  preference  on  the  buds  of  grape- 
vines. The  damage  thus  done  is  considerable,  for  the  reason  that  the  cater- 
pillars eat  only  portions  of  each  bud  and  are  thus  able  to  prevent  the  develop- 
ment of  a  large  number  of  buds.  The  pest  may  best  be  controlled  by  hand- 
I»icking  the  caterpillars. 

Results  of  experiments  in  the  control  of  the  olive  fly,  Chapelle  (Bui. 
Mens.  Off.  Renseig.  Agr.  [Paris],  6  (1907),  Ao.  12,  pp.  i.'/6'.5-i-J70). —Experiments 
were  carried  on  in  testing  a  number  of  formulas  which  had  been  recommended 
by  Italian  investigators  as  effective  in  the  control  of  the  olive  tiy.  The  majority 
of  the  formulas  used  called  for  molasses  and  an  arsenate  with  or  without  the 
addition  of  honey  and  glycerin.  The  results  obtained  were  fairly  satisfactory. 
A  simple  mixture  of  molasses  and  arsenate  of  soda  in  w^ater  was  also  shown  to 
be  effective.  These  treatments  in  combination  with  the  proper  destruction  of 
infested  olives  are  likely  to  control  the  pest. 

Orchard  spraying,  O.  M.  Morris  and  J.  F.  Nicholson  (Oklahoma  Sta.  Bui. 
76,  pp.  32,  figs.  22). — A  series  of  experiments  was  carried  on  for  the  purpose  of 
determining  the  economy  and  effectiveness  of  spraying  for  codling  moth  and 
other  insect  pests.  The  work  was  done  in  commercial  orchards,  some  of  the 
trees  being  sprayed  once,  others  three  times,  and  still  others  five  times,  while 
unsin-ayed  rows  were  left  as  checks.  The  first  two  sprayings  were  done  with  a 
hand  pump,  maintaining  a  pressure  on  the  nozzle  of  from  30  to  40  lbs.,  and 
the  remainder  with  a  gasoline  engine  power  pump  with  a  pressure  of  125  lbs. 
In  a  comparison  of  Paris  green  and  arsenate  of  lead  there  appeared  to  be  no 
advantage  in  favor  of  either  excei)t  that  the  latter  I'emained  in  solution  longer. 
Bordeaux  mixture  was  used  in  each  si)raying.  The  percentage  of  fruit  free 
from  worms  was  71.0  on  trees  sprayed  once,  70  on  trees  si)rayed  three  times, 
and  o;>.4  per  cent  on  trees  s[»rayed  five  times,  and  the  correspoiuliug  percentages 
of  fruit  free  from  disease  were  25,  03,  and  01.7  i)or  cent.  Notes  are  also  given 
on  the  choice  of  aitiiaratus  and  on  the  preparation  of  mixtures  of  Bordeaux  and 
Paris  green. 

The  life  history  of  the  codling  moth  is  described  in  considerable  detail.  It 
api)ears  that  in  Oklahoma  there  are  two  broods  of  this  insect  overlapping  one 
another  in  time  of  api)earance.  A  brief  account  is  also  given  of  plum  curculio, 
cankerworm,  bitter  rot,  apple  scab,  api»]e  rust,  apple  blotch,  and  fly-speck 
disease. 
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Report  on  an  exploration  in  Indo  China  relative  to  treatment  of  coffee 
trees  infested  with,  borers,  L.  Boutan  {Bui.  Ecoii.  Indo-Vhinc,  n.  ser.,  10 
(1907),  No.  06,  pp.  631-661,  figs.  15). — ^A  thorough  nivestigatioii  was  made  of  the 
conditions  which  prevail  in  coffee  plantations  in  Indo  China,  particularly  with 
reference  to  infestation  with  XyJotrcchus  quadrupes  and  the  means  which  have 
been  or  may  be  adopted  for  the  control  of  this  pest.  Of  the  various  enemies 
from  which  coffee  may  suffer  four  ai'e  mentioned  as  most  important  in  Indo 
China.  These  include  Hemileia  I'astatn.r,  Zcuzcra  cojJe(r,  XyJchorus  fornlcatus, 
and  Xylotrcchus  quadrupes.  The  last  named  insect  is  the  most  serious  pest  of 
coffee  in  Indo  China. 

■  Previous  experiments  have  indicated  that  coffee  trees  may  be  protected  to' 
some  extent  from  the  borer  by  wrapping  the  trunks  with  various  kinds  of  fab- 
rics, with  clay  soil  alone,  or  with  soil  mixtures  to  which  copper  sulphate  is 
added.  A  further  test  of  these  methods  showed  that  they  are  not  reliable. 
An  attempt  wan  made  by  the  author  to  destroy  borers  in  coffee  trees  by  inducing 
the  absorption  of  ammonia.  This  remedy  gave  negative  results.  Further  experi- 
ments showed  that  it  was  possible  to  destroy  the  borers  inside  the  trunks  of 
coffee  trees  by  reducing  the  temperature  of  the  trunks  for  a  few  minutes  to 
0°  C.  This  may  be  accomplished  by  ether  spray  or  other  refrigerating  reme- 
dies. Still  more  satisfactory  results  were  obtained  from  an  apparatus  by 
means  of  which  the  trunks  could  be  heated  to  a  temperature  of  from  60  to 
65°  C. 

The  occurrence  of  Lymantria  monacha  in  Galicia  during  the  years  1891 
to  1902,  W.  Skdlaczek  (JiiJirb.  Staats  u.  Fondsg.  Vcrwalt.,  6  {1D!)7),  pp.  130- 
152). — ^A  historical  account  is  given  of  the  prevalence  of  the  nun  moth  in  cer- 
tain parts  of  Galicia  and  of  the  success  which  attended  efforts  to  control  it. 
Statistical  data  are  presented  regarding  the  extent  of  its  infestation  of  forests. 

During  some  years  the  nun  moth  was  destroyed  to  the  extent  of  75  per  cent 
by  its  natural  enemies,  particularly  Ichneumon  and  Tachina  flies.  The  para- 
sites in  question  were  UKJSt  numerous  in  localities  in  which  the  trees  had  not 
been  bandaged  with  sticky  substances.  At  times  it  was  found  necessary  to 
apply  sticky  bands  about  all  trees  in  an  infested  neighborhood.  This  procedure, 
however,  is  not  entirely  satisfactory. 

The  problem  of  the  nun  moth,  J.  Friedrich  {Ccntbl.  Gesam.  Forstw.,  33 
(1907),  No.  12,  pp.  493-500). — The  author  discusses  the  conditions  under  which 
serious  outbreaks  of  the  nuii  moth  ordinarily  occur.  The  collection  and  de- 
struction of  the  eggs  of  this  moth  is  recognized  as  an  efficient  means  of  con- 
trol in  so  far  as  it  is  applicable,  hut  the  eggs  are  laid  in  so  many  different  situa- 
tions that  it  is  impossible  to  check  the  multiplication  of  the  moth  effectively  by 
this  means.  Better  results  are  obtained  by  collecting  and  destroying  the  adult 
moths.  It  is  suggested  that  if  as  much  attention  were  given  to  the  nun  moth 
as  to  bark  beetles  the  former  would  become  of  little  economic  importance. 

Homeniade  miscible  oils,  C.  L.  Penny  (Delaware  8ta.  Bui.  79,  pp.  1-34, 
figs.  2). — The  author  has  already  reported  the  results  of  some  of  his  experi- 
ments in  the  pi'eparation  of  miscible  oils,  especially  for  use  in  controlling  scale 
insects  (E.  S.  R.,  18,  p.  162;  19,  p.  56).  It  has  been  determined  that  heavy  oils 
are  required  in  winter  for  destroying  scale  insects.  Rosin  oil  appears  to  be  a 
very  valuable  reagent  for  producing  emulsion.  A  number  of  additional  tests 
wei"e  made  in  the  preparation  of  miscible  oils  without  the  addition  of  other 
insecticides.  Particular  attention  was  given  to  the  chemical  problems  involved 
in  making  combined  insecticides  and  fungicides  containing  miscible  oil  and  Bor- 
deaux mixture,  copper  hydroxid,  copper  oleate,  and  other  forms  of  copper.  It 
was  found  possible  to  make  combinations  of  miscible  oils  with  these  copper 
preparations,  the  cheapest  mixture  thus  obtained  being  a  combination  of  miscible 
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oil  and  Kordonux.  No  orchainl  tests  linvo  beon  made  with  these  combinations 
of  copper  and  miscible  oils,  and  it  is,  therefoie,  in)posslble  to  report  on  their 
efficiency  as  (-(miljined  insecticides  and  fnnjiicides. 

Miscible  oils:  How  to  make  them,  C.  L.  Penny  {Pennsylvania  8ta.  Bui.  86, 
pp.  20,  /iff.  I). — The  author  has  jj;iven  much  attention  to  devising  a  practical 
method  for  the  i)reparation  of  miscible  oils  l)y  means  of  special  soap  solutions. 
The  soap  solution  si)ecially  recommended  by  him  contains  10  gal.  menhaden 
oil,  8  sal.  carbolic  acid,  and  Ifi  Ihs.  of  caustic  potash.  This  mixture  is  healed  to 
about  300°  F.,  after  which  2  jj;al.  each  of  kerosene  oil  and  water  are  added.  A 
larjre  number  of  insecticide  formulas  have  been  worked  out  by  the  author  for 
winter  and  summer  use.  The  one  which  is  considered  most  etficient  for  winter 
application  contains  3§  gal.  of  the  soap  solution  just  mentioned,  40  gal.  paraffin 
oil,  G  gal.  rosin  oil,  and  water  in  sufficient  quantity  for  the  desired  dilution. 

Orchard  tests  of  miscible  oils,  C.  O.  Houghton  (Delaware  /S7«.  Bui.  79, 
pp.  3.5-JfO). — In  experiments  conducted  by  the  author  and  other  investigators  it 
was  found  necessary  to  use  kerosene  emulsion  containing  from  15  to  20  per  cent 
kerosene  in  order  to  get  satisfactory  results  in  destroying  scale  insects.  By 
niejins  of  a  miscible  oil  properly  prepared  scale  insects  were  effectively  destroyed 
when  only  ](t  per  cent  of  heavy  oil  was  present  in  the  spray,  and  it  is  believed 
that  a  considerably  smaller  percentage  will  give  good  results.  The  most  effec- 
tive formula  for  miscible  oil  thus  far  tested  calls  for  9  gal.  soap  solution,  li 
gal.  water,  40  gal.  paraffin  oil,  and  6  gal.  rosin  oil. 

A  treatise  on  the  parasitology  of  man,  P.  Verdun  (Precis  tie  Parasifologie 
lluitiaine.  Paris,  1907,  pp.  6+1 1 1 +727,  pis.  /,,  figs.  310).— In  this  volume  an 
account  is  given  of  the  life  history  and  economic  importance  of  the  various 
animal  and  plant  parasites  (exclusive  of  bacteria)  which  may  affect  man.  The 
general  subject  of  ])arasitism  is  discussed  and  special  chapters  are  devoted  to 
protozoa,  worms,  arthropods,  and  fungi. 

Transactions  of  the  society  for  the  study  of  malaria  (Atti  8oc.  Studi 
Malaria,  8  (1907),  pp.  Xl+896,  pis.  8,  figs.  160). — As  in  previous  transactions 
of  the  society  in  the  study  of  malaria,  detailed  accounts  are  given  of  the  preva- 
lence of  malaria  and  the  methods  which  have  been  adopted  for  controlling  it  in 
various  provinces  of  Italy  and  other  parts  of  the  world. 

W.  T.  De  Vogel  presents  an  account  of  Anopheles  mosquitoes  in  salt  water 
(pp.  1-18).  It  was  found  that  the  species  of  Anopheles  may  thrive  well  in  or- 
dinary sea  water  or  even  after  it  has  been  evaporated  so  that  the  percentage  of 
salt  is  doubled.  If  larviP  are  maintained  in  water  containing  a  still  higher  per- 
centage of  salt  they  fail  to  complete  their  metamorphosis.  Larv.ne  which  de- 
velop from  eggs  laid  in  salt  water  of  a  high  concentration  complete  their  meta- 
morphosis in  about  the  usual  time. 

Report  of  the  mosquito  work  in  1907,  J.  B.  Smith  (New  Jersey  Stas.  Rpt. 
1907,  pp.  .'i79-o60,  pis.  18,  map  1). — A  copy  is  given  of  the  New  Jersey  law  of 
1906  regarding  the  eradication  of  mosquitoes.  During  the  year  under  report  a 
large  amount  of  work  was  done  under  public  and  private  auspices  in  the  drain- 
age of  swamps,  filling  of  small  water  holes,  and  insecticide  treatment  of  breed- 
ing places  not  easily  drained.  A  detailed  statement  is  given  of  the  work  and 
results  obtained  in  various  localities  in  New  Jersey.  Some  progress  is  reported 
in  the  encouragement  and  introduction  of  minnows  which  feed  upon  mosquito 
larvae. 

J.  A.  Grossbec'k  gives  a  series  of  notes  on  the  mosquitoes  of  the  season  (pp. 
544-500).  The  salt  marsh  mosquitoes  were  the  princli)al  offenders  during  the 
year  and  dominated  the  undrained  parts  of  the  coast  for  several  miles  inland. 
Of  the  inland  local  mosquitoes  Culex  pipiens  and  V.  perturbans  were  most 
numerous. 
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The  ABC  and  X  Y  Z  of  bee  culture,  A.  I.  and  E.  R.  Root  {Medina, 
Ohio,  1908,  pp.  536,  flgs.  J52).— This  book  bas  already  been  noted  from  a  pre- 
vious edition  (E,  S.  R.,  15,  p.  280).  In  the  present  edition  tbe  volnine  is  con- 
siderably enlarged  and  the  A^arious  articles  relating  to  various  aspects  of  bee 
culture  have  been  brought  down  to  date. 

The  etiology  of  flaccidity  in  silkworms,  H.  Nomura  (Separate  from  Atti 
1st.  Bot.  Univ.  Pavia,  n.  ser.,  9  (1006),  pp.  23).— According  to  the  investigations 
reported  by  the  author  the  disease  known  as  flaccidity  in  silkworms  is  due  to 
Baeilhts  alvci.  This  organism  has  been  isolated  from  cases  of  flaccidity  and 
tbe  characteristic  symptoms  of  the  disease  have  been  reproduced  by  inoculation. 
Infection  takes  place  in  most  cases  with  the  food  of  the  silkworm.  B.  alrci  is 
pathogenic  for  various  other  insects  in  addition  to  the  silkworm.  The  disease 
referred  to  by  the  author  under  the  uame  flaccidity  is  held  to  be  distinct  from 
emaciation. 

International  catalogue  of  scientific  literature.  Nt— Zoology  (Inter nat. 
Cat.  Sci.  Lit.,  5  (1907),  pts.  1,  pp.  XI+1259;  2,  pp.  T ///+5.)8).— In  the  present 
issue  the  zoological  literature  of  1905  is  included,  together  with  a  number  of 
titles  of  papers  published  in  1901-1904  and  omitted  from  previous  issues.  The 
author  entries  were  not  collected  in  one  volume  but  are  divided  into  sections 
on  each  branch  of  the  general  subject  of  zoology. 

FOODS— HUMAN  NUTRITION. 

Chemical  analysis  and  composition  of  American  honeys,  C.  A.  Browne 
(U.  S.  Dcpt.  Ayr.,  Bur.  Chem.  Bui.  110,  pp.  1-69,  89-93,  pi.  1,  fig.  i).— A  large 
number  of  samples  of  native  honeys  were  studied  to  secure  data  regarding  the 
composition  of  this  class  of  honeys,  to  establish  a  general  range  for  the  varia- 
tion in  the  composition  of  American  honeys  for  the  convenience  of  food  chem- 
ists, and  to  improve,  if  possible,  the  methods  of  honey  analysis.  The  sources 
of  honey,  the  methods  followed,  and  the  analytical  data  are  reported  in  detail, 
while  the  results  of  the  analyses  of  a  large  number  of  commercial  honeys  are 
also  summarized. 

As  regards  the  composition  of  the  native  honeys,  when  arranged  in  groups 
according  to  their  source  the  results  usually  show  a  "  well-defined  agreement  in 
composition  between  the  individual  honeys  of  each  particular  class.  The  alfalfa 
honeys,  for  example,  are  usually  marked  by  a  lower  content  in  dextrin  and 
undetermined  matter,  and  a  higher  sucrose  content  than  any  of  the  other 
varieties.  In  fact,  two  of  the  eight  alfalfa  honeys  analyzed  exceeded  8  per 
cent  of  sucrose,  the  limit  set  by  the  standards  committee.  The  relatively  high 
purity  (low  content  in  dextrins  and  undetermined  matter)  of  the  alfalfa  honeys 
was  shared,  but  to  a  less  degree,  by  other  members  of  the  Leguminosae. 

"  The  honeys  of  the  Compositie  were  about  the  average  as  regards  organic 
non-sugars.  The  Rosacese  were  low  in  dextrin,  but  all  high  in  uudetermined 
matter.  The  buckwheats  seem  characterized  by  an  almost  entire  absence  of 
sucrose  and  by  the  presence  of  tannin  bodies.  The  basswood  honeys  were  all 
relatively  high  in  dextrin.  This  was  also  true  of  the  sumacs,  the  poplar,  oak, 
hickory,  and  other  tree  honeys,  all  these  containing  considerable  quantities  of 
honeydew.  In  addition  to  a  high  dextrin  content,  the  latter  were  also  charac- 
terized by  a  relatively  high  amount  of  ash.  Honey  gathered  from  plants 
or  blossoms  containing  tannin,  as  the  sumac  and  hop,  usually  gave  pronounced 
reactions  for  tannin.  The  tupelo,  mungrove,  and  sage  honeys  were  all  distin- 
guished by  their  high  content  of  levulose.  Individual  differences  and  pecu- 
liarities such  as  those  noted  can  only  be  referred  to  in  a  very  general  way;  the 
number  of  samples  analyzed  were  so  small  for  many  of  the  varieties,  and  the 
admixture  of  other  kinds  of  nectar  in  certain  instances  so  uncertain  that  it 
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WMS  iniiKtssihU'  t(i  draw  any  sweepin};  conclusions  as  (o  tlic  coniiiosilion  of  each 
particular  lioncy  tyi)e." 

Knvii-onincnt  or  locality  frequently  has  a  very  marked  influence  on  the  com- 
position of  honey,  but  the  data  rejwrted  are  not  rejiarded  as  suflicient  for  st-"- 
eral  deductions. 

The  Hawaiian  honeys  examined  offer  a  strikini;  example  of  the  effect  of 
local  conditions  on  composition,  having  a  high  ash  content  largely  due  to  an 
excels  of  chlorids,  exi)laiiial)le  probably  by  the  large  amount  of  salt  contained 
in  the  soil  water  of  the  islands.  Some  of  the  Hawaiian  samples  contained 
large  quantities  of  honeydew,  which  has  a  pronounced  effect  on  the  physical 
(lualities  of  the  hone.v. 

"  The  light-colored  honeys  are  very  much  darkened  through  the  blending 
witli  honeydew,  and  the  property  of  granulating  is  also  much  diminished.  The 
presence  of  honeydew  in  very  large  amount  also  affects  the  flavor  and  odor  of 
honey,  giving  it  a  taste  and  smell  resembling  that  of  molasses." 

As  regards  the  composition  of  American  hone.vs  and  the  detection  of  adulter- 
ation, the  author  states  that  20  per  cent  of  the  large  number  of  commercial 
samples  analyzed  were  found  to  contain  "  commercial  glucose  var.ving  in  amount 
from  small  quantities  (when  it  was  apparently  added  to  prevent  granulation) 
to  as  much  as  80  per  cent ;  12  per  cent  of  the  samples  exceeded  8  per  cent 
sucrose,  and  8  per  cent  of  the  samples  gave  the  reactions  for  artificial  invert 
sugar  with  both  ammoniacal-silver  solution  and  anilin  acetate. 

"  Bottled  honeys  are  frequently  labeled  by  some  floral  designation,  and  these 
honeys,  even  when  within  the  standard,  often  show  a  suspicious  variation  from 
the  analyses  of  such  honeys  of  known  floral  origin,  especially  as  regards  sucrose 
content.  The  microscopic  examination  of  these  hone.vs  frequently  shows  an 
almost  complete  absence  of  pollen  from  the  flower  in  question.  Bee  keepers 
and  bottlers  of  hone.v  are  sometimes  exceedingly  careless  in  the  labeling  of  their 
products  and  apply  the  name  of  almost  any  flower,  thinking  that  they  keep 
within  the  requirements  of  the  law  so  long  as  their  product  is  pure  honey. 
This  is  a  mistake,  as  the  product  should  be  labeled  exactly  according  to  its 
origin.  The  composition  of  different  honey  types  and  the  possibility  of  estab- 
lishing special  standards  for  these  are  questions  which  will  require  further 
study." 

A  bibliography  of  literature  on  honey  from  1802  to  1907,  compiled  by  A.  H. 
I'r.van.  is  apiiended  to  the  bulletin. 

A  microscopical  study  of  honey  pollen,  W.  J.  Young  {U.  H.  Dept.  Agr.,  Bur. 
Chcni.  Bui.  HO,  pp.  70-88,  pis.  5). — With  a  view  to  securing  data  for  use  in  the 
identification  of  honey  numerous  microscopical  studies  were  made  of  pollen  of 
]ilants  commonly  visited  by  bees  and  of  honey  sediments,  the  results  being  re- 
ported in  detail  and  fully  illustrated  by  means  of  plates.  The  author's  results 
have  been  summarized  in  a  systematic  wa.v,  providing  a  key  to  the  pollens 
commonly  found  in  American  honeys  which  facilitates  their  identification  with 
the  microscope.     The  methods  followed  in  the  microscopical  work  are  described. 

In  addition  to  pollen  grains  in  honey,  crystals  of  calcium  oxalate  and  calcium 
phosphate  are  found  and  sometimes  crystals  of  dextrose.  Structures  of  animal 
origin,  such  as  hairs  and  other  appendages  of  insects,  are  occasi<jnally  found, 
and  hairs,  fragments  of  tissues,  etc.,  of  vegetable  origin  and  small  fragments  of 
comb  are  always  present.  Dust  and  other  accidental  contaminations  are  also 
nearly  always  present.  In  honeys  which  have  been  adulterated  with  glucose, 
starch  grains,  frequently  changed  by  heat,  often  occur  and  may  have  been 
added  in  the  aduKeration. 

The  deterioration  of  sugars  on  storage,  N.  Dkkru  and  R.  S.  ^'ouins  (Ifaicai' 
ian  Suyar  riantcrs'  Uta.,  Div.  Ayr.  and  Vlicin.  Bui.  .i>,,  pp.  .J/).— In  a  great  ma- 
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jority  of  cases  of  deterioration  of  sugars  tbe  fall  iu  polarization  can  be  con- 
nected with  bacterial  activity,  according  to  tbe  autbors'  investigations,  tbough 
such  a  change  may  be  noted  without  bacterial  action  being  evident.  So  long 
as  sugars  do  not  contain  more  than  1  per  cent  of  moisture  the  danger  of  bac- 
terial action  is  small,  since  moisture  is  a  requisite  condition  for  bacterial 
growth. 

"  Four  distinct  organisms  are  of  frequent  occurrence  in  Hawaiian  sugars,  one 
of  which  was  of  very  frequent  occurrence  in  sugars  which  deteriorated;  these 
are  now  being  studied. 

"  The  capacity  of  sugars  for  absorbing  moisture  varies  largely,  and  this  is  an 
important  factor  in  determining  the  keeping  qualities  of  the  sugars.  Some 
evidence  exists  that  the  amount  of  moisture  absorbed  is  connected  with  the 
amount  of  chlorids  in  the  sugars. 

"A  sugar  when  dried  will,  when  exposed  to  a  damp  atmosphere,  absorb  mois- 
ture; such  a  sugar  will  then  be  in  a  condition  liable  to  deterioration.  In  fac- 
tories which  experience  trouble  with  deterioration  of  sugars  we  suggest  the 
experimental  use  of  an  interior  paper  lining  as  a  means  of  protecting  the  sugar 
fi'om  atmospheric  changes." 

Investigations  on  the  use  of  sulphur  and  its  combinations  in  the  sugar 
house,  F,  Zerban  (Louisiana  Stas.  Bui.  103,  pp.  80,  dgms.  6). — The  studies 
reported  have  to  do  with  the  kind  and  amount  of  sulphur  as  sulphites  in  the 
Louisiana  sugar  house  products  and  with  the  character  of  such  products,  and 
the  use  of  different  amounts  of  sulphur,  as  well  as  studies  of  different  methods 
of  clarification.  This  study  of  clarification  from  a  chemical,  economic,  and 
legal  standpoint  was  undertaken  in  -view  of  the  food  inspection  decision  of  the 
United  States  Department  of  Agriculture  that  sugar  products  shall  not  contain 
over  0.035  per  cent  sulphur  as  sulphites. 

According  to  the  author's  results,  a  minimum  quantity  of  sulphur  dioxid  in 
sugar  products  necessitates  liming  the  juices  to  as  near  neutrality  as  possible. 

From  the  results  obtained  the  author  concludes  that  "  the  use  of  a  smaller 
amount  of  sulphur  than  that  usually  employed  by  any  one  planter  is  not  neces- 
sarily followed  by  a  decrease  in  the  sulphur  content  of  his  after  products.  Only 
if  we  use  so  little  sulphur  that  we  keep  within  the  limit  of  the  solubility  of 
sulphite  of  lime,  a  further  reduction  of  the  sulphur  causes  a  reduction  of  it  in 
the  after  products.  This  limit  is  reached  with  about  0.00-0.07  per  cent  of  sul- 
phur dioxid.  But  this  quantity  is  itself  so  small  that  it  will  not  aid  sufficiently 
in  the  clarification  of  our  cane  juice,  and  a  further  reduction  would  not  accom- 
plish the  purpose  of  clarification.  Although  it  does  not  make  much  difference 
from  a  legal  standpoint  how  much  sulphur  we.  use,  if  we  go  beyond  a  certain 
quantity,  it  does  make  a  great  deal  of  difference  in  the  clarification.  The  more 
sulphur  we  use,  the  more  impurities  are  removed  and  the  greater  is  the  decol- 
oration obtained.  .  .  . 

"  Only  a  very  material  reduction  in  the  quantity  of  sulphur  used  in  sulphita- 
tion  results  in  a  reduction  of  sulphur  dioxid  in  the  after  products. 

"The  quantities  of  total  sulphur  for  equal  concentration  are  very  nearly 
constant  in  all  runs,  at  least  do  not  vary  long  enough  to  be  of  any  conse- 
quence. .  .  . 

"  The  sugar  manufacturers  working  with  modern  effects  and  vacuum  pans 
may  use  less  sulphur  than  open-kettle  houses,  and  their  products  will  still  con- 
tain a  quantity  of  sulphur  dioxid  far  above  the  limit  of  0.035  per  cent.  They 
may  even  cut  down  the  sulphur  used  in  clarification  without  reducing  it  in  their 
molasses.  And  if  they  were  to  use  so  little  sujphur  that  the  molasses  contains 
less  than  0.035  per  cent,  a  large  part  of  the  impurities  which  we  can  at  pres- 
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ent  remove  from  the  oaiie  jiilee  would  remain  in  it  and  render  our  final  prod- 
ucts, sutcar  as  well  as  molasses,  less  i)ure." 

From  a  summary  of  evidence  the  author  lielieves  that  the  toxic  etfects  of 
su]i)hur  dioxid  are  determined  by  the  amount  of  free  sulphur  dioxid  present, 
which  can  be  measured  by  ascertaining?  the  iodin-absorption  value. 

"  We  have  shown  by  our  studies  that  even  our  factory  sirups  contain  only  a 
very  small  quantity  of  free  sulphur  dioxid,  and  it  is  more  than  pi'obable  that 
the  final  molasses  will  contain  only  traces  of  it." 

Studies  of  clarification  with  hydrosulphites  did  not  give  uniform  and  definite 
results  and  so  final  conclusions  were  not  drawn. 

Camorsite,  a  commercial  clarifying  agent,  was  not  considered  satisfactory 
since  it  contains  aluminate  of  barium. 

As  regards  the  occurrence  of  tin  and  zinc  in  sugar  products,  neither  metal 
was  found  in  commercial  samples  examined,  nor  could  zinc  be  found  in  the  soil 
in  a  number  of  localities  where  Louisiana  cane  is  grown.  Nevertheless,  since 
heavy  metals  of  this  sort  may  occur  in  soil,  the  author  believes  that  caution 
should  be  exercised  in  drawing  deductions  when  such  metals  are  found  in  sugar 
products. 

Composition  and  cooking  qualities  of  potatoes,  R.  Harcourt  (Rpt.  Farm- 
ers' lusts.  Ontario.  1906,  pt.  J,  pp.  71-77). — Results  are  reported  of  analytical 
studies  and  cooking  tests  of  SI  samples  of  potatoes  from  different  Canadian 
provinces.  The  highest  scores  as  regards  cooking  quality  were  assigned  to 
varieties  which  took  comparatively  a  long  time  to  mature,  though  some  such 
varieties  received  xeij  low  marks.  A  further  study  of  the  subject  is,  in  the 
author's  opinion,  necessary  before  general  conclusions  can  be  drawn. 

Poisonous  beans  (Phaseolus  lunatus),  W.  Busse  (Ztschr.  Untersuch.  Nahr. 
u.  GenussmtL,  13  {1907),  No.  12,  pp.  737-739).— A  summary  of  data  on  the 
possible  toxic  properties  of  Phaseolus  lunatus,  the  efTeet  of  cooking  on  whole- 
someness,  and  related  questions,  the  data  being  discussed  with  special  reference 
to  the  importation  of  beans  from  the  Orient  into  Germany, 

Concerning  the  constituents  of  seeds  of  Pinus  cembra,  E.  Schulze  (Landw. 
Vers.  Stat.,  67  {1907),  Nos.  1-2,  pp.  57-iO.'/ ) .— The  results  of  an  extended  study 
of  the  composition  of  the  shell,  hull,  and  kernel  of  this  variety  of  pine  nuts 
are  reported. 

So-called  capsaicin  from  paprika,  A.  Nestleb  {Ztschr.  Untersuch.  Nahr.  u. 
Gcnussnitl.,  13  {1907),  No.  12,  pp.  739-7. 'lJ^), — From  his  experimental  studies  the 
author  concludes  that  paprika  with  no  sharp  flavor  is  made  by  extracting  sharp 
sorts  with  alcohol,  as  all  the  mild  varieties  which  he  examined  contained  some 
capsaicin.  No  more  than  traces,  if  any,  of  capsaicin  was  found  in  the  leaves  of 
different  sorts  of  paprika  plants  examined. 

Yeast  extract,  A.  Wiebold  {Arch.  Pharm.,  2J,5  (1907),  No.  J,,  pp.  291-311).— 
From  the  analytical  and  other  data  reportetl  the  author  concludes  that  the  best 
yield  of  yeast  extract  of  good  flavor  and  quality  is  obtained  when  yeast  is 
allowed  to  undergo  autodigestion. 

A  cheese  called  Daua-Daua  made  from  the  seed  of  Parkia  africana,  II. 
FiNCKE  {Zt.schr.  Unter.meh.  Nahr  u.  GenussmtL,  H  (1907),  No.  S,  pp.  oll-.'>20, 
figs.  9). — A  microscopical  and  analytical  study  of  a  material  somewhat  re- 
sembling cheese  in  appearance  made  by  African  natives  from  oil-bearing  seed 
(ParJcia  africana).     Methods  of  manufacture  are  described. 

Unutilized  fishes  and  their  relation  to  the  fishing  industries,  I.  A.  Field 
(U.  S.  Dcpt.  Com.  and  Labor,  Bur.  Fisheries  Doc.  622,  pp.  'tO,  pi.  1). — In  a 
discussion  of  methods  of  profitably  utilizing  dogfish  of  different  sorts,  sand 
shark,  toadfish,  etc.,  data  are  summarized  regarding  the  use  of  fresh,  canned, 
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and  dried  dogfish  and  experiments  on  its  culinary  quality  are  reported.  The 
evidence  presented,  in  the  author's  opinion,  indicates  that  dogfish  flesh  is  pala- 
table and  wholesome. 

Marketing  of  Irish  eggs,  poultry,  and  fruit  in  1906  (Dept.  Agr.  and  Tech. 
Instr.  IrcUnid  Jour.,  7  {1907),  No.  3,  pp.  oOJf-Sll,  figs.  i2).— Different  methods 
of  marketing  eggs,  poultry,  and  fruit  are  described  and  reasons  for  the  supe- 
riority of  certain  methods  pointed  out,  the  article  as  a  whole  dealing  with  local 
market  conditions. 

The  canning  industry  of  Ontario,  T.  B.  Rivett  (Rpt.  Farmrr.r  Insts.  On- 
tario, 1906,  j)t.  1,  pp.  131-l'f3). — Statistical  and  other  data  regarding  the  com- 
mercial canning  and  preserving  of  fruits  and  vegetables  in  Ontario. 

Keeping  quality,  transportation,  storage,  and  preservation  of  meat,  D.  A. 
DE  Jong  (Pfiarm.  WeekhL,  U  (1907),  pp.  762-776;  abs.  in  Chcm.  ZenthL,  1907,  II 
No.  15,  pp.  1260,  1261). — The  author's  conclusion  is  that  cold  storage  at  0  to 
4°  C.  in  air  with  not  over  75  per  cent  relative  moisture  is  the  best  method  of 
preserving  meat. 

Preserving  food  by  cold  storage,  J.  de  Loverdo  {Conservation  par  le  Froid 
des  Dcnrccs  Alinicntaircs.  Paris,  1907;  rev.  in  Rev.  Hyg.  et  Pol.  Sanit.,  29 
{1907),  No.  8,  pp.  711,  712).— A  handbook  of  cold  storage  as  related  to  the 
preservation  of  food.  This  constitutes  a  volume  of  the  series  entitled  "  Encyclo- 
pedie  des  Aide-memoire." 

Fireless  cooking  [and  other  food  topics],  II.  O.  Sharpe  {Rpt.  Commis.  Gen. 
[V.  .S'.  AnH}i\,  1U07,  pp.  lO-l.'f). — The  author  states  that  a  special  form  of  fire- 
less  cooker  has  been  devised  in  connection  with  the  subsistence  de[)artment  ex- 
periments on  the  preparation  of  food.  Information  is  also  given  regarding 
Army  training  schools  for  bakers  and  cooks,  the  foods  suinilied  in  the  Philip- 
pines, and  the  reduction  of  the  emergency  ration. 

The  corn  cook  book,  Elizabeth  O.  Hiller  (Chicago,  1907,  pp.  58). — A  collec- 
tion of  tested  recipes  for  the  preparation  of  foods  from  corn  meal,  hominy, 
cornstarch,  etc.,  and  for  cooking  green  corn. 

Food  and  drug  inspection,  C.  D.  Woods  and  J.  M.  Bartlett  {Maine  Sta.  Bui. 
151,  pp.  .'/.S). — The  bulletin,  intended  primarily  for  dealers,  discusses  the  guar- 
anty of  foods  and  drugs  under  the  State  i)ure  food  law,  dyes,  chemicals  and 
preservatives,  and  other  questions,  and  reports  the  results  of  a  number  of 
samples  of  salt  fish,  clams,  oysters  and  scalloi)S,  sausages,  honey,  molasses, 
vinegar,  and  cream  of  tartar. 

The  inspector  reported  api)roximately  4.50  violations  of  the  Maine  pure  food 
law.  "These,  however,  were  for  the  most  part  technical,  and  the  matter  has 
been  cleared  ui)  and  adjusted  by  correspondence  and  either  the  goods  were 
withdrawn  from  sale  or  were  properly  branded." 

Ground  cinnamon,  A.  McGill  and  A.  Lemoine  {Lab.  Inland  Rev.  Dcpt. 
[Canada]  Bui.  138,  pp.  7). — This  report  includes  data  on  the  examination  of  .3.3 
samples  of  ground  cinnamon  and  a  discussion  of  the  results  with  reference  to 
standards. 

Results  of  the  official  examination  of  wine  for  the  fiscal  year  1905-6.  I, 
Statistical  inspection  of  wine  (Arb.  K.  (Isndhtsamt.,  27  (1907),  No.  1,  pp. 
1-10). — Official  reports  by  different  authors  of  the  examination  of  wine  in  the 
provinces  of  the  German  Empire,  with  an  introduction  by  A.  Giinther. 

Results  of  the  official  examination  of  wine  for  the  fiscal  year  1905-6. 
II,  Statistical  examination  of  must  {A?h.  K.  CJsndhtsamt.,  27  (1907),  No.  1, 
pp.  9Jf-182). — Reports  by  different  authors  of  the  examination  of  wine  must 
carried  on  at  the  wine  experiment  stations  in  the  provinces  included  in  the 
German  Empire. 
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Synopsis  of  State  food  laws  {Food  Laiv  Bill.,  2  {1!)07),  No.  23,  pp.  251, 
2'),^-2')()). — A  dij,^est  of  oxistius,'  State  pure  food  legishition.  The  material  was 
SJitliered  by  A.  H.  Beckuuinn  for  the  Wholesale  Grocers'  Association  and 
codified  by  W.  C.  Breed. 

Food  and  drugs  index    {U.  S.  Dept.  Agr.,  Div.  Puhs.  Circ.  5,  pp.  12). — A  . 
detailed  index  of  Circulars  10  and  21,  Office  of  the  Secretary,  and  Food  Inspec- 
tion Decisions,  1-S7,  published  by  this  Department  in  connection  with  the  food 
and  druf;  inspection. 

Infant  feeding  and  its  influence  on  infant  mortality  in  the  Philippine 
Islands,  W.  E.  Musgrave  and  G.  F.  Richmond  {Philippine  Jour.  .Sc/.,  2  {1907), 
\o.  .'/,  pp.  361-3S'),  chart  1). — In  connection  with  a  discussion  of  infant  feeding 
in  the  Philippine  Islands,  analyses  are  reported  of  a  number  of  sorts  of  con- 
denstHl  milk  and  similar  goods,  cows'  milk,  goats'  milk,  caral)aos'  milk,  and 
mothers'  milk  (Caucasian  woman  in  Manila  and  Filipino  women). 

The  average  composition  of  carabao  milk  was  as  follows :  Fat  10.03  per  cent, 
sugar  3.73  per  cent,  protein  6.31  per  cent,  ash  0.S8  per  cent,  total  solids  21.44 
per  cent,  solids  by  evaporation  22.09  per  cent,  water  77.90  per  cent,  solids  not 
fat  11.41  per  cent.    The  milk  had  an  average  specific  gravity  of  1.036. 

Workingmen's  diet,  J.  Tribot  {Rev.  Soc.  Sci.  Hyg.  Aliment.,  //  {1907), 
No.  1,  pp.  17-2-',).— In  continuation  of  earlier  work  (E.  S.  R.,  19,  p.  563),  the 
author  reports  the  results  of  investigations  made  with  workingmen  employed  at 
different  trades.  The  protein  content  of  the  rations  eaten  by  the  different 
groups  at  the  principal  meal  varied  from  46.3  gm.  to  62.7  gm.  per  man,  the  fat 
from  44.7  gm.  to  6S.7  gm.,  and  the  carbohydrates  from  29.4  gnu  to  100.4  gm. 

Experiments  with  the  Pettenkofer  respiration  apparatus,  E.  Rost  {Ahs. 
in  Biochcm.  CcnthL,  6  {1907),  No.  16-17,  p.  67/7).— A  brief  account  of  a  paper 
presented  before  the  International  Congress  of  Hygiene  and  Demography  In 
P>erlin,  1907,  reporting  the  results  of  experiments  on  the  carbon  dioxid  and 
water  excreted  by  man  as  measured  by  the  Pettenkofer  respiration  apparatus, 
and  the  results  of  control  experiments  designed  to  show  the  accuracy  of  the 
apparatus. 

Concerning'  taste.  I,  C.  T.  Becker  and  R.  O.  Herzog  {Ztschr.  Physiol.  Ghem., 
52  {1907),  No.  5-6,  pp.  1,96-505). — Experimental  and  other  data  are  reported 
regarding  the  difference  in  intensity  of  flavor  of  substances  of  similar  chemical 
nature.  The  intensity  of  flavor  of  the  carbohydrates  tested  was  in  the  follow- 
ing order:  Cane  sugar,  levulose,  milk  sugar,  dextrose,  maltose,  and  galactose, 
milk  sugar  and  d(^xtrose  being  alike  in  this  resiiect. 

The  physiology  of  digestion.  I,  Properties  and  composition  of  gastric 
juice  obtained  from  the  dog  by  sham  feeding,  R.  Rosemann  {Arch.  Physiol. 
[Pfliigcr],  118  {1907),  No.  8-10,  pp.  1,67-521,).— \  study  of  the  total  dry  matter, 
ash  constituents,  hydrochloric  acid  content,  and  organic  material  of  gastric 
juice  is  reported.  According  to  the  author's  observations,  the  amount  of  chlorin 
in  the  gastric  juice  secreted  in  31  hours  may  be  equal  to  one-fourth  of  the  total 
amount  present  in  the  body. 

The  chemistry  of  digestion  in  the  animal  body.  XI.  The  gastric  diges- 
tion of  food  containing  a  number  of  ingredients,  E.  S.  London  and  A.  Sagel- 
MANN  {Ztschr.  Physiol.  (Jhcm.,  52  {1907),  No.  5-6,  pp.  //,S'i-.'/.S.'/ ) .— The  experi- 
mental data  obtained  with  a  dog  showed  that  the  stomach  exerci.sed  a  selective 
function  in  the  digestion  of  food  containing  more  than  one  ingredient. 

Protein  metabolism  in  relation  to  the  work  of  digestion,  W.  Roehl  {Arch. 
Physiol.  [Pfliigcr],  118  {1907),  No.  8-10,  pp.  51,7-550,  pi.  /).— Fronv  a  7-day 
test  on  a  nitrogen-free  diet,  of  which  he  was  himself  the  subject,  the  author 
concludes  that  the  work  of  digestion,  like  muscular  work,  does  not  cause  an 
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increase  in  the  amouut  of  nitrogen  excreted  in  the  urine.  The  increased  amount 
of  nitrogen  excreted  in  the  urine  on  a  proteid  diet  is  derived  from  the  protein 
eaten.  When  the  diet  contains  no  nitrogen  the  amoimt  excreted  in  the  urine 
becomes  practically  constant  after  a  few  days  and  is  equivalent  to  about  2.5 
gm.  per  day.  He  concludes,  therefore,  that  3  gm.  of  nitrogen  per  day  is  the 
lowest  value  with  which  it  is  possible  to  maintain  nitrogen  equilibrium. 

Fat  from  a  physiological  and  chefcical  standpoint,  A.  Jolles  {Die  Fette 
vom  physiologisch-chemischen  Siandijunkte.  Strashiirg,  1907,  pp.  71;  rev.  in 
Osterr.  Chem.  Ztg.,  10  (1907),  No.  16,  p.  229). — A  summary  and  discussion  of 
the  newer  theories  on  the  chemistry  and  physiological  value  of  fat. 

The  absorption  of  fat  in  the  intestine,  G.  E.  Wilson  {Univ.  Toronto 
studies,  Physiol.  Set:,  1906,  No.  6,  pp.  20,  pis.  2). — The  author  concludes  from 
microscopical  studies  of  the  condition  of  fat  in  the  intestinal  walls  that  this 
constituent  "  is  talcen  up  in  particulate  form  by  the  striated  border,  either  as 
neutral  fat  or  fatty  acid — in  short,  as  an  emulsion." 

Influence  of  fatigue  upon  efficiency  in  the  performance  of  muscular  work, 
II.  Ohrwall  {SJcand.  Arch.  Physiol.,  19  {1907),  No.  .'f-5,  pp.  262-335,  pis.  3,  figs. 
5). — From  a  large  number  of  ergographic  experiments,  which  are  reported  in 
full,  the  author  concludes  that  fatigue  not  only  lowers  but  also  injures  effi- 
ciency. If  worlc  is  continued  after  the  state  of  fatigue  is  reached  there  is  dan- 
ger of  lessening  the  skill  which  one  has  already  attained. 

ANIMAL  PRODUCTION. 

Commercial  feeding  stuffs  of  the  United  States:  Their  chemical  exami- 
nation, J.  K.  Haywood  and  H.  J.  Warner  {U.  S.  Dept.  Agr.,  Bur.  Chem.  Bui. 
108,  pp.  1-71,  87-9^). — With  a  view  to  securing  data  of  value  in  feed  inspection 
work  under  State  pure  food  laws,  analyses  were  made  of  a  large  number  of 
samples  of  commercial  feeds,  particular  attention  being  paid  to  the  different 
constituents  of  the  carbohydrate  group.  The  materials  analyzed  included  cotton- 
seed meal,  linseed  meal,  corn  and  corn  products,  distillery  and  brewery  products, 
wheat  feeds,  oat  feeds,  corn  and  oat  feeds,  mixed  feeds,  sugar  and  molasses 
feeds,  barley  meal,  barley  screenings,  mixed  rye  feed,  proprietary  stoclc  feeds, 
animal  meals,  and  poultry  feeds. 

As  a  whole  the  cotton-seed  meals  examined  had  a  satisfactory  protein  con- 
tent. Most  of  the  samples  showed  no  reducing  sugar  though  a  few  contained  a 
small  amount.  The  values  for  fat  on  an  average  were  lower  than  the  averages 
generally  quoted,  indicating,  according  to  the  authors,  that  fat  is  more  com- 
pletely removed  from  cotton-seed  meal  than  was  formerly  the  case. 

Microscopical  examination  of  the  linseed  meals  showed  that  the  majority  of 
them  contained  weed  seeds  in  greater  or  less  abundance.  The  presence  of  such 
material  is  to  be  expected  and  "  it  is  only  when  they  are  of  a  poisonous  variety 
or  in  excessive  quantities  that  their  presence  is  reprehensible." 

The  results  of  the  analyses  of  the  corn  products,  wheat  brans,  sugar  and 
molasses  feeds,  brewery  and  distillery  products,  and  animal  meals  were,  in  gen- 
eral, satisfactory  and  did  not  show  any  adulteration. 

In  the  case  of  wheat  bran  and  middlings,  the  authors  believe  that  there  is 
more  or  less  confusion  and  that  the  two  classes  of  goods  should  be  more  clearly 
differentiated  in  trade. 

With  respect  to  poultry  feeds,  the  authors  note  that  many  of  them  are  sold 
under  names  which  are  misleading.  "  Such  names  as  '  Laying  food,'  '  Egg- 
builder  ration,'  and  '  Forcing  food '  at  least  imply  that  the  foods  in  question 
have  certain  egg  forcing  properties  in  addition  to  their  ordinary  food  value. 
Such  is  not  the  case,  however,  the  foods  only  increasing  the  amount  of  laying 
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by  supplying  to  the  heu  those  food  constituents  which  keep  her  in  first-class 
physical  condition  and  which  are  needed  to  build  up  the  egs;  and  shell. 
Since  protein  is  one  of  the  constituents  usually  lacklnf;  in  the  food  ordinarily 
fed  to  chickens,  and  since  also  it  forms  a  large  portion  of  the  egg,  the  foods 
which  contain  this  constituent  in  large  amounts  are  generally  to  be  preferred." 

A  general  comparison  of  commercial  and  standard  home-grown  feeds  shows 
that  in  a  large  number  of  cases  "  the  home-grown  feeds  are  superior  to  the 
commercial  feeds,  esi)ecially  in  the  case  of  those  commercial  feeding  stuffs  bear- 
ing a  fancy  name,  which  entirely  masks  the  ingredients  used.  Furthermore,  in 
many  cases  the  commercial  mixtures  that  do  really  have  a  higher  nutritive 
value  than  the  ordinary  home-grown  feeds  could  be  much  more  economically 
prepared  on  the  farm  by  buying  the  standard  concentrated  feeds,  such  as  blood 
meal,  cotton-seed  and  linseed  meal,  etc.,  and  mixing  them  with  home-grown 
crops." 

Commercial  feeding'  stuffs  of  the  United  States:  Microscopical  examina- 
tion, B.  J.  Howard  {U.  8.  Dept.  Agr.,  Bur.  Chem.  Bui.  lOS,  pp.  72-86,  pis. 
6). — Histological  studies  are  reported  of  the  principal  constituents  of  cattle 
feeds,  including  the  feeding  stuffs  themselves,  weed  seeds,  medicinal  or  condi- 
mental  materials,  and  such  animal  products  as  meat  meal,  bone  meal,  oyster 
and  clam  shells,  and  dried  blood. 

The  plates  which -accompany  the  text  facilitate  the  detection  of  normal  and 
abnormal  constituents  of  feeding  stuffs. 

Inspection  of  commercial  feed  stuffs,  P.  H.  Smith  and  L.  S.  Walkee  {Mas- 
sachusetts Sta.  Bui.  120,  pp.  1-36). — The  feeding  stuffs  examined  under  the 
State  law  included  cotton-seed  meal,  linseed  meal,  flax  feed,  gluten  feed,  dried 
distillers'  grains,  malt  sprouts,  brewers'  grains,  wheat  middlings,  mixed  wheat 
feeds,  wheat  feeds  with  admixtures,  wheat  bran,  daii'y  feeds,  molasses  feeds, 
rye  feeds,  calf  meal,  corn  meal,  ground  oats,  hominy  meal,  corn  and  oat  feeds, 
fortified  starchy  feeds,  meat  scraps,  bone  meal,  meat  and  bone  meal,  granulated 
milk,  poultry  mash  and  meal,  chick  and  scratching  grains,  and  alfalfa  and 
clover  meals. 

According  to  the  authors,  "  there  has  been  a  noticeable  improvement  in  the 
observance  of  the  feed  law,  it  being  necessary  to  serve  fewer  notices  for  in- 
fringement than  ever  before.  Practically  all  of  the  jobbers  and  manufacturers 
either  ship  their  goods  with  guaranty  attached  to  packages,  or,  in  the  case  of 
bulk  shiimients,  furnish  tags  and  statements  covering  the  law.  At  present  the 
trouble  is  largely  with  the  retailers,  who  neglect  to  attach  tags  furnished  or 
who  are  ignorant  of  the  legal  requirements." 

A  large  proportion  of  the  cotton-seed  meals  were  found  to  be  deficient  in 
protein. 

"  Cotton-seed  meal  has  been  one  of  the  most  valuable  protein  concentrates 
available  to  the  northern  dairyman.  Its  consumption,  however,  is  sure  to  be 
curtailed,  unless  adulteration  is  checked  and  a  reform  in  the  methods  of  deal- 
ing is  speedily  brought  about.  It  is  assuredly  for  the  interest  of  the  southern 
merchant  to  use  every  means  in  his  power  to  see  that  this  most  valuable  prod- 
uct is  unadulterated,  that  it  is  properly  branded,  and  that  it  substantially  con- 
forms to  the  guaranty  placed  upon  it." 

With  respect  to  brewers'  grains,  the  authors  consider  a  good  quality  of  this 
feed  to  be  "  usually  an  economical  concentrate,  and  attention  is  called  to  this 
seemingly  neglected  feed  stuff." 

The  wheat  feeds  with  admixtures  examined,  the  authors  state,  were  un- 
usually poor,  the  protein  content  being  very  low,  and  attention  is  directed  to 
the  fact  that  the  consumer  purchasing  such  goods  pays  nearly  as  much  per 
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ton  for  fewl  containiii,!;  '>0  or  40  per  cent  of  jii'onnd  corncobs  as  for  a  high 
grade  of  wheat  feed. 

Feeding'  stuff  control  in  the  year  1906,  F.  Barnstein  {Siichs.  Lanilw. 
Ztfschr.,  r,5  (IHOI).  Nos.  11,  pp.  22i)-232 ;  12,  pp.  251-25.'t;  13,  pp.  2!)3-296).~The 
analytical  and  other  work  carried  on  at  the  M<Jckern  Ex|)eriment  Station  in  con- 
nection with  feeding  stuff  inspection  is  reported  and  discussed. 

Feeding  stuffs  (Sachs.  Landw.  Ztschr.,  55  (1M1),  Nos.  20,  pp.  Jt51t-456;  21, 
pp.  ^n'h  -i^J;  22,  pp.  505,  506;  23,  pp.  651-65^;  2Jt,  i)p.  67^-677 ) .—Data  are  given 
regarding  the  character  and  amount  of  analytical  work  carried  on  in  connection 
with  feeding  stuff  inspection  at  the  Ponimritz  Experiment  Station. 

Classifying  corn  bran  (Saatcn,  Diiinjcr  u.  Futtvrmarlct,  1907,  No.  1/1,  pp. 
1153-1156). — From  a  discussion  of  the  character  and  composition  of  corn  by- 
products the  conclusion  is  reached  that  declarations  on  such  goods  should  state 
that  they  are  milling  by-products  consisting  principally  of  the  l>ran  and  hull 
portions  of  the  grain  and  designed  only  for  use  as  feeding  stuffs. 

Concerning  corn  oil,  H.  Stiegeler  {Pure  Products,  3  (1907),  No.  11,  pp. 
532-535). — In  a  discussion  of  corn  oil  and  other  corn  by-i)roducts  data  are  given 
regarding  the  waste  from  a  yeast  factoiy  operated  according  to  the  old  Vienna 
pi-ocess  in  which  20  to  25  per  cent  corn  and  a  like  amount  of  maize  malt  were 
used. 

The  agricultural  value  of  French  rye  grass  (Arrhenatherum  elatius)  and 
of  orchard  grass  (Dactylis  glonierata),  and  the  harmful  results  which  fol- 
low feeding  sour  grass,  K,  Holy  {Ber.  Physiol.  Lab.  u.  Vers.  Anst.  Landw. 
Inst.  Halle,  1907,  No.  IS,  pp.  96-190,  j)!.  1,  figs.  3).— The  opinions  of  different  au- 
thorities as  to  the  value  of  Fi-ench  rye  grass  and  orchard  grass  are  briefly  given 
and  compai'ative  culture  experiments  with  these  and  a  number  of  other  species 
are  reported.  The  author  found  that  yellow  oat  grass  (Ai'cna  flareseeiis),  as  com- 
pared with  other  valuable  grasses,  removed  from  the  soil  a  very  small  quantity 
of  plant  food,  while  at  the  same  time  yielding  a  large  quantity  of  forage. 
Orchard  grass  was  most  exacting  with  reference  to  soil  fertility,  and  was  found 
to  retain  the  percentage  of  stand  in  grass  mixtures  as  indicated  by  the  propor- 
tion of  seed  sown  only  on  A-ery  fertile  soil. 

In  experiments  wMth  sheep  the  average  coefiicients  of  digestibility  of  French 
rye  grass  were  as  follows:  Protein  45.07,  fat  15.03,  nitrogen-free  extract  50.27, 
crude  fiber  55.2.5,  and  ash  2n..34  per  cent.  Similar  values  obtained  for  orchard 
grass  were  protein  40.03,  fat  20.82,  nitrogen-free  extract  57.44,  crude  fiber  59.10, 
and  ash  3G..34  per  cent. 

From  a  chemical  study  of  these  2  sorts  of  grass,  the  results  obtained  in  the 
digestion  exi)eriments,  and  determinations  of  the  nitrogen  excreted  in  the 
urine,  the  author  concludes  that  the  orchard  grass  is  a  less  satisfactory  feeding 
stuff  than  the  rye  grass  owing  to  the  fact  that  the  saw-like  edges  of  the  blades, 
which  contain  a  large  amount  of  silica,  irritate  the  intestinal  tract. 

The  article  also  contains  an  extended  study  of  the  constituents  of  so-called 
sour  hay  (Carex  si)p.,  etc.)  from  whicli  the  author  concludes  that  the  harmful 
effects  noted  when  such  material  is  fed  are  also  due  to  a  similar  cause. 

Dried  beet  pulp,  J.  Tribondeau  iScmaine  Ayr.  {Paris'\,  26  {1907),  No.  1370, 
pp.  269,  270). — In  an  article  quoted  from  rAffriciiItiirc  dc  la  region  du  Nord, 
data  are  given  regarding  the  successful  feeding  of  beet  pulp  to  draft  cattle  and 
other  farm  animals. 

Denatured  sugar  in  the  feeding  of  farm  animals  {Betterave,  17  (7.907), 
No.  .'i32,  pp.  303,  30.'i). — A  brief  account  of  a  test  in  which  steers  were  fed 
with  favorable  results  sugar  denatured  with  cacao  pulp. 
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Feeding  experiments  with,  peptone  feed,  Gerlacii  {Illus.  Lanclw.  Ztf/.,  27 
{1907),  Xo.  SO,  pp.  6'J7,  698). — So-called  peptone  feed  is  uuide  by  drying  the 
stomach  contents  of  slaughtered  animals  and  mixing  the  material  with  molasses. 
A  fewling  test  was  made  with  lambs  which  led  the  anthor  to  concUide  that 
the  digestible  nntrients  of  peptone  feed  liave  a  higher  feeding  value  than  those 
in  other  concentrated  feeds  bnt  that  it  has  no  other  special  recommendation. 

Lime  and  its  feeding-  value,  M.  Hoffmann  (Sachs.  Lanilw.  Ztsckr.,  55  {1007), 
No.  7,  pp.  I'll-l.'iJf). — The  relative  amount  of  calcium  and  phosphoric  acid  in 
a  number  i»f  feeding  stuffs,  tlie  importance  of  these  ash  constituents  in  animal 
feeding,  the  value  of  bone  meal  and  other  conunercial  feeds  supplying  sucli 
mineral  constituents,  and  related  questions  are  discussed. 

Farm  animals  {Jalirh.  Dent.  Landw.  (Jcsclh,  2.i  {1907),  pp.  .'i()7-555), — This 
report  includes  ])apers  by  a  number  of  authors  containing  statistical  and  other 
data  regarding  horses  and  other  farm  animals,  poultry  raising,  rabbits,  and 
fish. 

The  importation  of  Argentina  cattle  into  Italy,  A.  Pirocchi  {Bol.  TJffic. 
Mill.  Agr.,  Indus,  e  Com.  [Rome],  6  {1907),  V,  No.  G,  pp.  635-658,  figs.  I'l).— 
An  exhaustive  study  of  methods  of  cattle  shipping,  the  condition  in  which 
cattle  are  received,  (piality  of  the  flesh,  and  related  topics. 

Experiments  in  beef  production  in  Alabama,  J.  F.  Duggar  and  W.  F.  Ward 
U.  S.  Dcpt.  Agr.,  Bur.  Aiiiin.  Indus.  Bui.  103,  pp.  28,  pis.  11). — Three  tests  were 
made  to  compare  cotton-seed  hulls  with  farm-grown  forage  (sorghum  hay 
and  shredded  corn  stover)  and  to  determine  tlie  relative  values  of  cotton  seed, 
cotton-seed  meal,  and  corn.  In  each  series  of  tests  10  lots  of  .5  steers  each  were 
used.  The  value  of  shelter  was  also  taken  into  account  and  the  merits  of 
grades  and  scrubs. 

Considering  the  results  for  3  years,  the  average  daily  gains  with  cotton-seed 
meal  as  the  .sole  concentrated  feed  were  as  follows:  1..5.">  lbs.  when  fed  with  cot- 
ton-seed hulls,  1..39  lbs.  when  fed  with  cut  sorghum  fodder,  and  1.19  lbs.  per 
head  when  fed  with  shredded  corn  stover. 

"  With  mixed  cowpea  and  sorghum  hay  as  the  roughage,  and  with  one-third 
of  the  concentrate  consisting  of  cotton-seed  meal,  the  daily  gain  per  steer  from 
feeding  cotton  seed  was  1.68  lbs.,  and  from  feeding  an  equal  weight  of  corn-aud- 
cob  meal  1.71  lbs. 

"To  produce  1  lb.  increase  in  live  weight  required  practically  equal  amounts 
of  cotton  seed  and  of  corn-and-cob  meal.  This  shows  that  under  the  conditions 
of  these  experiments  a  pound  of  cotton  seed  was  equally  as  valuable  as  a  pound 
of  corn-and-cob  meal.  Cotton  .seed  is  cheaper  per  pound,  and  hence  is  the  more 
economical  feed. 

"  Cotton-seed  meal  proved  more  effective  and  economical  than  corn-and-cob 
meal  when  each  was  fed  as  an  appetizer  in  connection  with  cotton  seed. 

"  When,  in  a  ration  of  cotton-seed  meal,  one-third  of  tlie  weight  of  the  cotton- 
seed meal  was  substituted  for  an  equal  weight  of  corn-and-cob  meal,  the  daily 
gains  were  slightly  increased.  The  amount  of  concentrate  per  iiound  of  gain 
was  greater  with  the  mixed  ration,  making  this  slightly  less  profitable  than  the 
ration  containing  cotton-seed  meal  as  the  sole  concentrate. 

"The  effect  of  shelter  varied  with  the  character  of  the  winter.  In  2  tests 
shelter  increased  the  daily  gains  and  decreased  the  amount  of  feed  required  per 
pound  of  gain.  .  .  . 

";rhe  scrub  steers  in  2  experiments  made  practically  the  same  daily  gains  at 
practically  the  same  cost  as  the  grades.  At  the  beginning  of  the  other  experi- 
ment the  scrubs  were  thinner,  and  they  gained  more  rapidly  and  economically. 
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"  Heavy  shrinkage  during  shipment,  clue  to  unusual  delays,  greatly  reduced 
the  possible  profits. 

"  The  average  selling  price  of  grades  in  New  Orleans  ranged  between  $3.97 
(for  the  pen  fed  on  corn  stover,  cotton-seed  meal,  and  corn-aud-cob  meal)  and 
$4.42   (for  the  pen  feed  on  cotton-seed  meal  and  hulls). 

"  Of  the  eight  rations  fed  the  following  were  the  most  profitable  at  prices 
assumed:  (1)  Cotton-seed  meal  and  hulls;  (2)  two-thirds  cotton-seed  meal, 
one-third  corn-and-cob  meal,  with  cotton-seed  hulls  as  roughage.  With  cotton- 
seed meal  at  $20  a  ton,  hulls  were  worth  in  these  experiments  from  $4.G2  to 
$5.82  per  ton.  Inferior  sorghum  fodder  and  corn  stover  were  worth  less  than 
hulls.  .  .  . 

"  The  scrubs  dressed  out  54.3  per  cent  as  compared  with  57.2  per  cent  for 
grades  fed  on  a  similar  ration. 

"  In  percentage  of  dressed  weight  the  best  showing  was  made  by  the  steers 
fed  on  cotton-seed  meal  and  hulls,  and  the  poorest  by  those  fed  on  corn  stover 
or  on  sorghum  fodder.  The  steers  receiving  mixed  hay  ranked  lower  in  per- 
centage of  dressed  weight  than  those  fed  on  hulls  and  higher  than  those  fed  on 
sorghum  or  corn  stover." 

Artificial  feeding  of  calves,  L.  Misson  (Rev.  Agi:  [Sao  Paulo],  13  (1907), 
No.  Ui'h  VP'  325-33Jf,  figs.  3). — The  gradual  substitution  of  skim  milk,  cooked 
with  some  starchy  material,  for  whole  milk  gave  satisfactory  results  in  calf 
feeding.  Corn  meal,  cassava  meal,  or  a  good  quality  of  wheat  bran  is  recom- 
mended for  supplementing  skim  milk.  Data  are  given  regai'ding  the  quanti- 
ties fed  and  gains  made  by  a  number  of  calves. 

Calf  feeding,  A.  Gouin  and  P.  Andouard  {Bui.  Soc.  Nat.  Agr.  France,  67 
(1907),  No.  6,  pp.  504-508,  551-555). — General  deductions  from  experimental 
data  previously  reported  (E.  S.  R.,  19,  p.  468). 

Feeding  inverted  starch  to  calves,  R.  Hanne  (Milch.  Ztg.,  36  (1907),  No. 
23,  pp.  267,  268). — From  a  feeding  test  reported  the  author  concludes  that  starch 
inverted  with  diastasolin  may  be  used  in  place  of  fat  to  supplement  skim  milk  in 
calf  feeding  and  that  it  gives  satisfactory  results. 

Diastasolin  in  feeding  calves,  A.  Dolscius  (Deut.  Landw.  Presse,  34  (1907), 
No.  85,  p.  671). — According  to  the  feeding  test  which  the  author  briefly  reports, 
satisfactory  results  were  obtained  when  a  vegetable  fat  (as  contained  in  linseed 
cake)  and  starch,  inverted  with  diastasolin,  supplementing  skim  milk  were  com- 
pared with  whole  milk. 

Experiments  at  Proskau  Dairy  Institute  on  feeding  pigs  with  starch 
inverted  with  diastasolin,  Klein  (Milch.  Ztg.,  36  (1907),  No.  39,  p.  461).— 
Experimental  data  are  briefly  reported  which  led  to  the  conclusion  that  some- 
what better  results  were  obtained  with  the  inverted  starch  than  with  untreated 
starch  or  potato  flakes. 

Feeding  tests  with  different  sorts  of  dried  potatoes  and  dried  beet  chips, 
RosENFELD  (Landhotc,  1907,  No.  38;  Ztschr.  Sinritusindtis.,  30  (1907),  No.  42, 
pp.  456,  457). — In  the  experiments  with  pigs  which  are  reported,  the  most  satis- 
factory results  as  regards  cost  of  production  were  obtained  with  dried  potato 
chips.  Potato  flakes  were  more  readily  eaten,  the  author  states,  than  potato 
chips  or  beet  chips. 

Sheep  farming  in  America,  J.  E.  Wing  (Chicago,  1907,  rev.  ed.,  pp.  367, 
pis.  26,  figs.  34). — A  new  and  revised  edition  of  this  handbook  in  which  flne 
wool  breeds,  mutton  breeds,  cross  breeding,  selection  of  sheep,  feeding,  care,  and 
management,  washing,  shearing,  marketing,  diseases  of  sheep,  and  related  ques- 
tions are  considered.  The  volume  also  contains  a  chapter  on  Angora  and  milch 
goats. 
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Sheep  feeding.  W.  T.  McDonald  and  J.  S.  Malone  {Oklahoma  Sta.  Bui.  78, 
pp.  57-6'.'/). — Using  4  lots  of  10  lambs  each,  alfalfa  hay  and  cowpea  hay  with 
corn  meal,  and  corn  stover  and  alfalfa  hay  with  corn  meal  and  cotton-seed  meal 
3:1,  and  prairie  hay  with  the  last  mentioned  grain  mixture  were  studied,  the 
feeding  jieriod  covering  20  weeks. 

The  total  gains  per  lot  ranged  from  303  lbs.  on  the  prairie  hay  ration  to  521 
lbs.  on  cowpea  hay  and  corn  meal.  The  greatest  range  in  dry  matter  eaten  per 
pou  id  of  gain  was  also  noticed  with  these  two  lots,  being  7.35  lbs.  with  the  last 
mentioned  lot  and  S.33  lbs.  with  the  first  mentioned  lot.  The  gain  was  most 
theaply  made  on  the  cowpea  hay  ration,  costing  5.43  cts.  per  pound,  and  was 
most  expensive  on  the  prairie  hay  ration,  costing  6.41  cts.  per  pound.  The 
shrinkage  in  shipping  was  greatest  with  the  lot  fed  alfalfa  hay  and  corn  meal, 
being  0.3  per  cent,  and  was  least  with  the  lots  fed  the  cowpea  hay  and  prairie 
hay  rations,  being  7.0  per  cent  in  each  case. 

The  tentative  conclusions  which  the  authors  draw  follow: 

"Alfalfa  hay  or  cowpea  hay  with  corn  makes  an  excellent  ration  for  fattening 
lambs  from  the  standpoint  of  rapidity  of  gains,  economy  of  gains,  and  quality 
of  the  finished  product. 

"  Even  when  corn  stover  was  given  a  value  of  $4  per  ton,  a  ration  consisting 
of  equal  parts  of  alfalfa  hay  and  corn  stover  for  roughness  and  three  parts 
corn  meal  and  one  part  cotton-seed  meal,  was  almost  as  economical  as  a  ration 
consisting  of  alfalfa  hay  and  corn  meal, 

"  Though  smaller  and  more  expensive  gains  were  made  on  prairie  hay,  corn 
meal,  and  cotton-seed  meal,  the  quality  of  tlte  finished  carcasses  was  equal  to 
that  of  those  from  the  lambs  fed  the  other  rations. 

"  In  order  to  secure  the  minimum  amount  of  shrinkage  in  shipping,  lambs 
should  be  fed  prairie  or  Bermuda  hay  for  the  roughness  for  a  couple  of  days 
before  shipping." 

The  Angora  goat  and  mohair  industry,  W.  R.  Robinson  (Queensland  Afjr. 
Jour.,  19  {1901),  No.  .),  pp.  20.'f-20S). — Various  questions  concei-ned  with  the 
feeding,  care,  and  management  of  Angora  goats  under  local  conditions,  the 
prices  paid  for  Australian  mohair,  the  quality  of  Angora  mutto:i,  and  similar 
tojtics  are  considei'ed. 

The  stable  handbook,  T.  F.  Dale  {London  and  yew  York,  lOOli,  pp. 
XIV+90,  pis.  32,  figs.  9). — The  feeding,  care,  and  management  of  hoi-ses  are 
discussed  with  special  reference  to  English  conditions. 

Barley  as  a  feed  for  horses,  M.  Rasquin  {Jour.  Soc.  Agr.  Brabant  et 
Hainaut,  52  {1901),  No.  26,  pp.  689-691).— On  the  basis  of  data  obtained  in 
feeding  barley  to  street-car  horses  in  Brussels  and  other  information,  the  author 
concludes  that  l)arley  may  be  used  as  a  satisfactory  substitute  for  oats  in  horse 
feeding. 

Market  classes  and  grades  of  horses  and  mules,  R.  C.  Obrecht  {Illinois 
Sta.  Bui.  122,  pp.  93-186,  figs.  11).— An  intelligent  estimate  of  the  value  of 
horses  and  mules  necessitates  an  understanding  of  market  requirements  and  of 
classes  and  grades,  subjects  which  the  author  discusses  in  detail.  The  principal 
factors  which  determine  market  value  of  horfes  and  mules,  as  he  points  out, 
are  soundness,  conformation,  quality,  condition,  action,  age,  color,  education, 
and  general  api)earance. 

"  Horses  or  mules  of  a  general  type  are  grouped  into  classes,  for  convenience 
and  a  definite  understanding;  and  in  most  instances  the  names  of  the  classes 
are  suggestive  of  the  use  to  which  they  are  put.  The  classes  of  horses  are 
divided  into  subclasses  which  embody  those  of  a  similar  type  but  slightly  dif- 
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ferent  in  size,  weight,  actiou  or  tlie  use  to  which  they  are  put.  Mules  are  not 
divided  into  subclasses. 

"The  uiarlvet  classes  are:  Draft  horses,  chunlvS,  wagon  horses,  carriage 
horses,  road  horses,  saddle  horses,  mining  mules,  cotton  mules,  sugar  mules, 
fai'm  mules,  and  draft  mules.  .  .  . 

"  The  grades  distinguish  the  good  from  the  poor  animals  within  the  classes  and 
subclasses.     The  grades  are  choice,  good,  medium,  common,  and  Inferior.  .  .  . 

"  The  breed  to  which  a  horse  belongs  has  but  little  influence  upon  his  market 
value,  and  the  classes  are  not  determined  by  the  breeds,  but  by  the  individuality 
and  conformation  of  the  horse;  however,  a  .iudicious  use  of  choice  pure-bred 
sires  is  best  suited  for  the  production  of  marketable  horses." 

The  characteristics  of  the  different  classes  and  grades  are  considered  in  detail. 

The  Asiatics — Brahm.as,  Cochins,  aiid  Langshans — all  varieties  {Quincy, 
III.  [1907],  pp.  96,  pis.  2,  figs.  71). — A  number  of  papers  by  different  authors  on 
the  Asiatic  breeds  of  poultry.  The  origin  of  Asiatic  breeds,  their  peculiarities, 
egg  production,  market  qualities,  breeding,  and  related  questions  are  discussed. 
The  majority  of  the  papers  are  reprinted  from  Reliable  Poultry  Journal. 

Poultry  for  export,  H.  V.  Hawkins  (Jour.  Dept.  Ayr.  Victoria,  5  (1907), 
No.  9,  pp.  5./i't-5Jf6,  fig.  1). — In  a  discussion  of  trade  requirements,  production 
of  white  flesh,  and  related  questions,  the  author  describes  a  light  and  con- 
venient crate  for  shipping  poultry. 

Chicken  coops,  H.  de  Courcy  {Jour.  Bd.  Ayr.  [London],  IJf  {1907),  No.  6, 
pp.  368-370,  fiys.  4). — The  construction  of  chicken  coops  of  different  sorts,  which 
the  author  considers  satisfactory,  is  described. 

Electric  incubators  {8ci.  Amer.,  97  {1907),  No.  19,  p.  336,  figs.  5). — An  incu- 
bator is  described  in  which  heat  is  sui)plied  by  electricity. 

Fifth  annual  international  egg-laying  competition,  D.  S.  Thompson  {Dept. 
Ayr.  N.  S.  Wales,  Misc.  Pub.  1093,  pp.  21,  figs,  i^).— The  average  egg  yield 
recorded  was  171  per  hen  in  the  G-months'  test,  the  cost  of  feed  $1.40,  and  the 
average  profit  over  feed  $2.16.  In  a  breed  test  the  largest  average  egg  yield, 
190.16  eggs  per  hen,  was  obtained  with  Cuckoo  Leghorns.  Some  general  data 
are  given  regarding  foods  and  feeding,  egg  market,  and  related  questions. 

Different  methods  of  preserving  eggs,  R.  Nourisse  {Les  Divers  Procedes 
de  Conservation  dcs  CEufs.  Paris,  1907,  pp.  31). — The  author  has  summarized 
and  discussed  data  on  the  preservation  of  eggs  by  cold  storage,  preservative 
solutions,   evaporation,   etc. 

Squab  investigations,  C.  K.  Graham  {Connecticut  Storrs  Sta.  Bui.  50,  pp. 
13-59,  figs.  20). — For  several  years  the  station  has  possessed  pigeon  lofts  and 
has  studied  experimentally  various  questions  connected  with  squab  raising  under 
conditions  similar  to  those  of  individuals  attempting  squab  raising  for  market. 
On  the  basis  of  experience  gained  and  data  recorded  various  questions  concerned 
with  the  feeding,  care,  mating,  management,  and  housing  of  pigeons,  the  killing 
and  marketing  of  squabs,  and  similar  topics  are  discussed. 

Pigeons,  the  author  notes,  depreciate  in  value  with  age  and  are  considered  to 
be  in  their  prime  when  3  years  old.  Very  few  pairs  "  pay  for  their  feed  after 
they  are  7  years  old.  .  .  . 

"There  are  many  varieties  of  pigeons  that  are  used  for  squab  producers,  but 
pi'obably  the  most  common  is  the  Homer.  These  are  very  vigorous  birds,  and 
there  are  few  breeders  who  do  not  consider  a  certain  amount  of  Homer  blood 
essential.  They  are  often  crossed  with  Runts,  Duchesses,  or  Dragoons.  The 
Runt  is  a  very  heavy  bird,  but  in  most,  cases  is  considered  a  little  slow  in  pro- 
ductiveness, while  the  Duchesse  gives  a  feathered-leg  squab,  but  has  a  tendency 
to  increase  the  weight.  .  .  . 
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"A  liiiir  of  yiniuj:  pigeons  will  seldom  in-nducc  tlifii-  llfst  stiuabs  in  less  than 
S  months,  and  2  pairs  arc  alxuit  all  tlicy  will  in-odiico  licforo  tlioy  are  1  j-ear 
old.  The  first  juiir,  as  a  nik',  are  siiiali  and  are  jionoraljy  sold  as  culls.  Five 
pairs  of  sqnabs  a  year  are  about  all  that  a  j;ood  tloc-k  of  pijrcons  will  average 
per  pair,  and  there  are  many  tloelvs  tliat  are  doiiis  less  than  that,  while  n  few  an; 
doinj;  more.  It  is  seldom  that  a  pair  of  i)ii;eons  are  found  lliat  will  produce 
over  7  pairs  in  a  year. 

Data  giving  the  results  obtained  from  ]4  individual  pairs  in  a  loft  of  crosses 
show  that  the  total  number  of  squabs  raised  per  year  ranged  from  4  to  17,  the 
average  days  required  for  maturing  squabs  from  21  to  2!).  and  the  average 
weight  of  the  squabs  from  S.75  to  13  oz.  each. 

A  pair  of  squabs,  whose  weight  is  recorded  in  detail,  weighed  w-heu  2  days 
old  1  oz.  each  and  when  matured  at  2G  days  14  and  30  oz.,  respectively.  Data 
are  also  given  showing  the  daily  weight  of  the  first  squabs  raised  by  6  pairs 
of  Homers,  together  with  the  age  of  the  breeders. 

The  advantages  of  proper  mating  are  shown  by  the  fact  that  the  average 
number  of  squabs  per  pair  thus  mated  was  4  the  first  year  and  5  the  second 
year;  the  cost  of  feed  for  each  pair  of  breeders  in  the  2  years,  $1.27  and  $1.33, 
I'espectively,  and  the  average  returns  for  each  pair  of  breeders  for  the  2  years, 
$2.06  and  $2.GG.  With  pigeons  carelessly  mated  the  average  number  of  squabs 
per  pair  in  the  2  years  was  2.5  and  3 ;  the  cost  of  feed  per  year  for  each  pair  of 
breeders,  $1.20  and  $1.21,  and  the  average  retui'n  for  each  pair  of  breeders, 
$1.11  and  $1.41. 

"  In  order  to  avoid  dark-skinned  squabs  it  is  advisable  not  to  breed  from  birds 
that  have  very  dark  legs  or  beaks.  .  .  . 

"Often  it  is  necessary  to  remate  birds  in  order  to  secure  stock  suitable  for 
market.  Certain  pairs  will  produce  dark-skinned  bix'ds,  while  if  they  are 
remated  it  is  quite  possible  to  get  a  much  better  quality  of  squab.  This  is 
also  done  where  crosses  from  different  varieties  of  pigeons  are  being  tried,  and 
where  some  peculiar  defect  in  size  or  shape  may  be  noticed  in  squabs  from  cer- 
tain i)airs." 

As  regards  feeding  pigeons,  "diff'ei'eut  methods  of  feeding  have  been  tried  at 
this  station,  also  different  kinds  of  feed,  but  the  most  satisfactory  has  been  a 
mixture  of  equal  parts  of  cracked  corn,  hard  wheat,  Kafir  corn  and  Canada 
peas,  with  the  addition  of  a  little  hemp  and  millet  seed  during  the  molting 
season.  Flat  troughs  about  5  in.  wide  and  2  in.  high  were  used,  and  somewhat 
more  grain  than  the  birds  required  for  a  meal  was  put  in,  as  we  liked  to  have 
a  little  in  the  trough  tliat  they  could  have  access  to  at  all  times. 

"There  is  nothing  that  will  so  retard  the  growtli  of  a  squab  as  to  feed  it 
at  irregular  intervals.  This  can  be  overcome  by  feeding  the  old  birds  regu- 
larly. We  fed  twice  daily,  about  7.30  in  the  morning  and  4.30  in  the  after- 
noon. Another  very  satisfactory  method  was  to  feed  a  mixture  of  equal  quan- 
tities of  wheat,  Kafir  corn,  and  peas  from  a  trough,  giving  the  birds  just  what 
they  would  eat  up  clean  in  about  half  an  hour,  and  leaving  a  hopper  of  good 
cracked  corn  before  them  all  the  time.  There  is  not  much  gained  by  chang- 
ing the  feed  according  to  the  season,  as  has  often  been  advocated,  although 
we  do  add  a  little  extra  cracked  corn  during  the  cold  months.  There  is  no 
more  expensive  attempt  at  economy  than  in  trying  to  save  -by  not  giving  the 
pigeon  her  full  allowance  of  peas,  althougli  this  is  a  Idgh-priced  grain." 

Some  data  are  recorded  regarding  the  comparative  merits  of  chea[)  and  more 
expensive  grains  for  pigeon  raising.  When  50  pairs  were  fed  for  a  year  a  cheap 
mixture  of  grains    (cracked  corn,  poor  (piality  wheat,  rape,  millet,  peas,  and 
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Kafir  corn)  the  average  cost  of  feed  for  each  pair  of  breeders  was  $1.03,  the 
average  number  of  squabs  produced  per  pair  of  breeders  4.5,  and  the  average 
value  of  the  squabs  per  each  pair  of  breeders  $2.10.  There  was  an  estimated 
net  loss  on  the  lot  of  $4.28,  not  including  labor.  When  a  more  satisfactory- 
grain  mixture  made  up  of  whole  corn,  wheat,  Kafir  corn,  Canada  peas,  and 
millet  was  fed  to  12  pairs,  the  average  number  of  squabs  per  pair  was  5.5,  the 
average  cost  of  feed  for  each  pair  of  breeders  $1.96,  the  value  of  the  squabs 
for  each  pair  of  breeders  $3.13,  and  the  calculated  total  profit  for  the  lot,  not 
including  labor,  $6.05. 

Some  data  are  recorded  regarding  the  prices  paid  in  the  New  York  market  for 
squabs. 

"  The  only  consideration  given,  aside  from  weight,  is  to  color.  Dark-skinned 
squabs  are  in  very  poor  demand,  and  usually  bring  25  per  cent  less  than  the 
light-skinned  bird.  The  consumer  is  becoming  more  particular,  and  many 
of  them  to-day  are  careful  to  select  only  full-breasted  stock;  but  while  they 
willingly  pay  a  premium  for  such  stock,  it  is  only  in  rare  cases  that  the  pro- 
ducer realizes  any  difference  in  returns  because  of  this  lack  of  meat  on  the 
breast,  provided  the  birds  have  the  weight." 

As  regards  pigeon  houses  "  heated  houses  have  not  been  considered  a  success, 
and  for  climate  such  as  we  have  in  Connecticut,  provided  the  north  and  west 
sides  are  well  sided  and  lined  with  paper  so  that  there  is  no  danger  of  draft, 
the  uuheated  house  should  be  satisfactory.  No  such  care  need  be  taken  in 
regard  to  the  south  side  of  the  house.  In  one  of  our  lofts  the  windows  of  the 
south  side  have  not  been  closed  for  over  a  year,  and  the  birds  are  fully  as 
healthy  as  any  at  the  station  and  have  produced  as  many  squabs.  .  .  . 

"  Probably  one  of  the  worst  enemies  that  pigeons  have  is  the  rat,  and  in 
order  to  fight  it  the  houses  are  generally  built  from  18  in.  to  2  ft.  from  the 
ground,  using  trapdoors  from  the  floor  to  the  ground,  in  order  to  keep  the  wind 
from  blowing  under  and  lowering  the  temperature  of  the  house  during  the 
cold  weather.  The  most  economical  construction  is  a  house  built  5  ft.  from 
the  floor  to  the  eave  in  front  (the  south  side)  and  from  6  to  S  ft.  on  the  north 
side.  Houses  with  a  I'oof  of  this  style  are  naturally  very  hot  in  summer,  but 
if  built  high  on  the  south  side  it  will  be  found  almost  impossible  to  get  a 
satisfactory  alley  in  the  building.  For  this  reason  a  building  that  is  12  to 
14  ft.  wide  and  6  ft.  from  the  floor  to  the  eave,  and  from  S  to  9  ft.  from  the 
floor  to  the  ridge,  leaving  the  loft  free  from  floor  to  roof,  is  most  satisfactory. 
A  house  such  as  this  with  capacity  for  200  pairs  should  cost  about  $1.50  per 
pair,  including  the  cost  of  fly,  nests,  water  fountains,  etc.  This  is  figuring  labor 
and  lumber  at  average  Connecticut  i)rices.  .  .  . 

'*  The  partitions  between  the  lofts  should  be  tightly  boarded  to  the  tops  of 
the  nests,  as  there  is  naturally  a  draft  through  the  house,  yet  in  order  to  get 
proper  ventilation  it  is  well  to  use  poultry  netting  for  division  from  the  tops 
of  the  nest  to  the  roof.  This  will  permit  free  circulation  of  air  in  the  peak 
of  the  house,  especially  by  having  windows  on  the  north  side  that  may  be 
opened  when  necessary,  particularly  during  the  summer  months." 

Ostrich  farming  {Queensland  Agr.  Jour.,  19  (1907),  No.  4,  pp.  188-192, 
j)ls.  Jf). — Feeding,  care,  and  management  of  ostriches  on  a  Natal  ostrich  farm 
are  discussed  on  the  basis  of  personal  exi»erience. 

The  rate  of  g^rowth  of  ostrich  feathers,  J.  E.  Duerden  (Agr,  Jour.  Cape 
Good  Hope,  31  (1907),  No.  .',,  pp.  J,So--'j38) .—'' The  rate  of  growth  of  ostrich 
feathers  can  be  determined  by  tying  at  intervals  a  ring  of  fine  thread  around 
the  growing  feather  at  the  mouth  of  the  socket,  and  then  measuring  the  dis- 
tance of  the  ring  or  rings  at  intervals  of  a  few  days. 
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"In  tlu'  most  vi.uorous  birds  wilh  louy  ])luuios  the  wing  feathers  grow  at 
least  1.75  in.  per  week  or  0.25  iu.  per  day ;  in  weiikly  birds  the  growth  in  length 
may  be  .scarcely  half  these  amonuts. 

•■  The  rate  of  growth  varies  in  different  ostriches,  dependent  niton  tlu;  strain 
of  the  bird  and  the  condition  of  health  of  the  bird.  Under  certain  conditions 
of  health  growth  may  cease  altogether,  or  the  appearance  of  new  feathers  may 
be  long  delayed." 

Observations  on  the  fixation  of  oyster  spat  at  Barnegat,  N.  J.,  1907, 
J.  Nelson  (New  Jersey  Stus.  lipt.  1007,  pp.  207-256,  pis.  J3). — The  qnotations 
which  follow  are  taken  from  the  author's  summary  of  the  results  of  his  studies 
of  oyster  propagation  carried  on  iu  continuation  of  earlier  work  (E.  S.  It.,  19, 
1).  G77),  the  investigations  this  season  being  confined  to  natural  spatting  in  a 
single  locality. 

"  The  eggs  developed  so  rapidly  that  filtration  of  the  water  showed  the  pres- 
ence of  oyster  larv;e,  practically,  only  after  they  are  iu  the  shell  stage.  In  this 
stage,  called  the  protcconch  stage,  there  is  steady  growth  for  at  least  a  week, 
and  jtossibly  three  weeks,  with  a  great  loss  by  death,  until  the  fry  are  ready  to 
attach  themselves  to  cultch.  .  .  . 

"At  the  time  of  '  setting '  there  had  been  an  increase  iu  bulk,  approximately, 
60  times  that  of  the  young  in  the  first  protoconch  stage,  and  the  two  valves  of 
the  shell,  though  at  first  ecpial,  have  by  this  time  become  unequal,  the  umbo  of 
the  left  valve  being  more  prominent  than  that  of  the  right. 

"  The  fry  settles  down  on  the  surface  of  the  cultch  on  the  velum  and  mantle 
folds,  and  cements  the  edge  of  the  left  valve  fast  to  the  cultch.  Then  there  is 
added  a  fringe  of  shell  to  both  valves,  that  of  the  left  being  cemented  fast  to 
the  cultch.  At  the  hinge  this  so-called  silphologic  addition  projects  iu  a  straight 
line  x)n  each  side,  inclined  at  an  angle  to  each  other.  These  silpho  additions 
are  repeated  constantly,  enlarging  the  size  of  the  shell,  until  by  two  weeks  an 
area,  3  mm.  in  diameter,  is  covered.  .  .  . 

"  Experiments  in  the  artificial  propagation  of  oyster  fry  did  not  succeed  until 
the  oysters  were  spawning. 

"Only  those  lots  that  developed  a']>n)toconch  were  considered  to  have  been 
successful.  .  .  . 

"  In  our  experiments  involving  daily  plantings,  the  best  shells  caught  from 
loo  to  over  200  natural  spat  iu  from  3  to  5  days. 

"  The  young  si)at  can  be  recognized  by  means  of  a  magnifying  glass,  fi-om  the 
vei*y  hour  it  becomes  attached.  .  .  . 

"By  means  of  the  filtration  of  sea  water  it  is  jiracticable  to  keep  record  of 
the  development  of  natural  fry,  so  that  the  date  when  shells  should  be  planted 
can  be  quite  accurately  determined." 
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Report  of  the  dairy  husbandman,  (1.  A.  Billings  (Xcw  Jersey  ^las.  Rpt. 
1007,  pp.  39-56). — Two  feeding  experiments  are  reported,  in  one  of  which  the 
object  was  to  study  the  effect  of  a  large  amount  of  dried  corn  distillers?'  grains 
iu  the  ration,  and  the  other  to  study  the  problem  of  summer  fiH'ding  of  dairy 
cattle  with  respect  to  whether  corn  silage  can  be  used  as  a  substitute  for  forage 
crops  or  pasturage. 

In  the  study  of  the  value  of  distillers'  grains  v.  ground  oats,  gluten  feed,  oil 
meal,  and  bran  in  a  ration  for  milcli  cows  it  was  found  that  the  ration  contain- 
ing G*  lbs.  daily  of  drietl  distillers'  grains  was  very  profitable  and  that  the 
animals  maintained  their  thrifty  condition  on  it.  This  ration  cost  23.2  cts. 
per  day  as  compared  with  28.39  cts.  for  the  ordinary  grain  ration.     The  cost  of 
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milk  was  0.42  et.  iter  quart  and  that  of  Ijutter  5.1  ets.  per  pound  less  from  the 
former  than  from  the  latter  ration.  The  hutter  produced  from  the  dried  dis- 
tillers' grains  was  firm,  of  good  quality,  and  very  marketahle. 

In  continuation  of  an  experiment  previously  mentioned  (E.  S.  11.,  19,  p.  272) 
soiling  crops  v.  silage  and  oat  and  pea  hay  as  summer  feed  for  dairy  cattle 
wei-e  studied,  using  4  cows  instead  of  a  whole  herd  as  in  the  preliminary  experi- 
ment. Records  were  kept  of  the  yield  of  milk  and  butter  and  the  cost  of  each 
ration  during  two  periods  of  15  days  each.  In  respect  to  the  yield  of  milk  and 
of  fat,  and  to  the  gain  in  financial  returns,  there  was  no  appreciable  difference 
in  the  use  of  either  ration.  The  quality  of  the  millv  did  not  materially  change 
and  there  was  no  preceptible  difference  in  the  appearance  of  the  animals  or  in 
their  weight.  In  the  autlioi-'s  opinion  the  results  indicate  that  corn  silage  can 
be  fed  safely  and  economically  during  the  summer  months. 

Report  of  experiments  on  the  feeding  of  dairy  cattle,  E.  Porter  {County 
Council  Lancaster,  Ed.  Com.,  Agr.  Dept.,  Farmers''  Bui.  5,  pp.  37). — The  experi- 
ments reported  were  carried  out  to  test  the  relative  values  of  bone  meal,  un- 
decorticated  cotton  cake,  and  gluten  meal  as  indicated  by  the  quantity  and 
composition  of  the  milk  produced  and  also  by  the  flavor  and  quality  of  the 
cheese  and  butter  made  from  the  milk.  One  test  was  made  during  the  summer 
and  another  test  during  the  winter. 

The  heaviest  yield  of  milk  and  the  largest  profit  were  produced  in  the  summer 
test  by  the  cotton  cake  and  in  the  winter  experiment  by  the  gluten  meal.  In 
both  experiments  the  various  feeds  did  not  appreciably  influence  the  percentages 
of  fat  or  of  solids-not-fat  in  the  milk.  In  the  course  of  these  experiments  it  was 
observed  that  a  fall  of  rain  after  a  period  of  drought  caused  an  immediate  im- 
provement in  the  fat  content  of  the  milk.  Bone  meal  was  best  for  the  produc- 
tion of  cheese,  gluten  meal  giving  results  nearly  equal  to  it,  liut  cotton  cake  not 
being  so  satisfactory.  For  the  production  of  butter,  bone  meal  was  also  the 
best,  but  was  followed  closely  by  the  cotton  cake. 

In  an  appendix  to  this  publication  an  account  of  milk  tests  is  included,  from 
which  the  conclusion  is  drawn  that  "  the  total  yield  of  milk,  and  the  percentage 
of  fat  contained  therein,  can  be  estimated  with  approximate  accuracy  by  testing 
on  one  day  each  fortnight  and  multiplying  the  average  of  the  two  tests  by 
fourteen." 

Third  year's  coniparison  between  potatoes  and  turnips  as  food  for  milch. 
cows,  11.  IsAACiiSEN  (Bcr.  Xo/T/cs-  Laiidhr.  JIdislcoJrs  Yirks.,  IHOG-l,  itp.  213- 
22'/). — In  quantities  of  6,  10,  or  11  kg,  per  head  daily,  potatoes  replaced  similar 
quantities  of  dry  matter  in  turnips  in  the  rations  of  12  cows,  Xo  unfavorable 
influence  on  the  quality  of  the  butter  or  its  chemical  characteristics  (iodin 
number,  Reichert-Meissl  number,  or  water  content),  nor  on  the  general  health 
and  well-being  of  the  cows,  resulted  from  the  feeding  of  potatoes. 

Home-grown  cattle  feeds,  J,  B,  Lindsey  (Massachusetts  Sta.  Bui.  120,  pp. 
36-38). — The  author  discusses  home-grown  and  commercial  cattle  feeds  and 
points  out  the  high  A-alue  of  corn,  clover,  and  alfalfa  as  compared  with  com- 
mercial products. 

Purchased  cattle  feeds,  J,  B,  Lindsey  (Massachusetts  8ta.  Bill.  120,  pp.  38- 
■'/O). — Data  are  summarized  regarding  the  composition  of  commercial  cattle 
feeds  as  sho^m  by  digestion  experiments  carried  on  at  the  station. 

Complete  rations  for  dairy  stock,  J,  B,  IjINDsey   (Massachusetts  Sta.  Bui. 

120,  pp.  '11-43) A  number  of  mixed  rations  are  suggested  and  a  table  is  given 

showing  the  local  market  prices  of  cattle  feeds  for  1007. 

Report  of  dairy  herds  and  their  milk  production,  T,  E,  Woodward  and 
J,  G.  Lee,  Jr.  (Louisiana  Stas.  Bui.  102,  pp.  28). — A  report  of  an  investigation 
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undertaken  )>.v  the  Louisiana  Experiment  Stations  in  cooiieratlon  witli  tlie  I'.u- 
rean  of  Animal  Industry  of  this  Department  at  Hammond.  I.a. 

In  the  .'is  dairies  from  wliicli  statistics  were  gathered  tliere  were  in  all  1,027 
cows  giving  milk,  an  average  of  21  for  each  dairy.  These  produced  1,582  gal. 
of  milk  daily,  or  1.54  gal.  per  day  per  cow,  with  an  average  of  4.54  per  cent  of 
fat  and  S.9G  per  cent  of  solids-not-fat.  The  price  of  milk  was  17  cts.  per  gal- 
lon, making  the  income  per  day  per  cow  26  cts.  The  daily  feed  cost  per  cow  was 
12  cts.,  leaving  a  daily  profit  of  14  cts.,  not  counting  labor,  interest  on  invest- 
ment, insurance,  or  depreciation. 

Cost  of  producing  milk,  (J.  A.  Billings  (New  Jersey  Stas.  Rpt.  J 907,  pp.  79- 
86). — Thirty-one  cows  comprising  the  herd  during  the  year  ending  April  1, 
]!»07.  produced  on  an  a\erage  per  cow  6,288  lbs.  of  milk  containing  4.3S  per  cent 
of  fat. 

••  Notwithstanding  the  advance  in  feed  since  1906,  the  average  cost  of  food  per 
cow  for  the  year  was  $45.84,  3  cts.  less  than  the  average  for  the  previous 
year.  This  is  explained  by  the  greater  amount  of  alfalfa  grown  on  the  farm, 
and  by  the  purchase  of  high*  grade  corn  distillers'  grains,  in  carload  lots  at 
wholesale  price.  .  .  . 

"  The  feed  cost  of  production  of  100  lbs.  of  milk  was  72.87  cts.,  of  which  the 
roughage  was  39.6  cts.  and  the  feeds  33.2  cts.  The  cost  of  1  qt.  of  milk  was 
1.5  cts.  and  1  lb.  of  butter  14.27  cts." 

The  cost  of  labor,  interest,  and  decrease  on  herd  per  quart  of  milk  is  figured 
at  1.48  cts.,  making  the  total  cost  of  milk  3.04  cts.  per  quart.  According  to  the 
values  calculated,  "  at  4  cts.  a  quart  for  the  milk  the  farmer  does  not  receive 
full  market  rates  at  the  present  time  for  his  hay  or  corn,  even  when  no  interest 
is  chai'ged  on  the  investment  in  land  and  imjirovement." 

The  unprofitable  cow  and  how  to  detect  her  (Massachusetts  8ta.  Circ.  12, 
pp.  .),  Jigs.  2). — A  brief  explanation  of  the  purposes  and  methods  of  cow-testing 
associations. 

The  progress  of  dairying  in  Canada  (Rpt.  Dairy  and  Cold  Storage  Conn: 
Canada,  1907,  pp.  .'f-83,  pis.  7). — A  general  discussion,  including  statistics,  of 
the  cheese  industry,  the  butter  industry,  sanitation  in  dairying,  improvement  of 
dairy  herds,  and  cow-testing  associations.  In  connection  with  the  latter  topic,  a 
large  numi)er  of  records  of  individual  cows  for  2  to  8  months  are  given,  show- 
ing the  value  of  such  accounts  in  the  improvement  of  dairy  herds. 

The  data  presented  indicate  that  "  in  order  to  ascertain  the  value  of  a  cow  it 
is  necessary  to  test  as  well  as  weigh  her  milk.  Frequently  there  is  a  gross  dif- 
ference of  50  lbs.  of  fat  in  the  milk  of  2  cows  giving  4,.300  lbs.  of  milk  each. 
Many  farmers  are  not  only  working  hai"d  but  working  overtime  unnecessarily 
keeping  12  cows  when  7  would  yield  as  much  milk  and  butter  fat.  Cows  of 
mature  age  lower  the  average  production  of  a  herd  just  as  often  as  heifers. 
Many  cows  are  evidently  kept  too  long." 

Cheese  factories  and  creameries  in  Canada  (Rpt.  Dairi/  and  Cold  Storage 
Coinr.  Canada,  1907,  folio  map). — A  map  showing  the  location  of  these  estab- 
lishments, to  accompany  the  report  of  the  dairy  and  cold  storage  conniiissioner. 
(See  previous  abstract.) 

Dairying  in  Norway  in  1907  (Norsk  Landinandsblad,  27  (1908),  No.  5,  pp. 
.'i9-5'i ) . — A  general  survey  of  the  conditions  of  the  industry  during  the  year. 

Milk  chemistry  and  dairying  in  the  second  half  of  1907,  (Jrimmeb 
(Milch ic.  Zentbl.,  J,  (1908),  No.  2,  pp.  57-7// ) .—Accounts  of  work  in  these  lines 
are  l)riefly  reviewed. 

The  composition  of  milk,  II.  I>.  Ukhmond  (Analyst,  S3  (1908),  No.  ,5,S.7.  pp. 
113-117). — The  average  composition  of  14,967  samples  of  milk  analyzed  during 
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1907  was  as  follows:  Specific  gravity  1.0322,  total  solids  12.G9  per  cent,  and 
fat  3.75  per  cent  "As  has  been  generally  observed,  the  fat  was  lowest  in  June, 
and  highest  in  November.  Low  solids-not-fat  occurred  in  July  and  August,  but 
the  average  was  scarcely  so  low  as  in  former  years.  The  average  amount  of 
fat — 3.75  per  cent — is  slightly  higher  than  has  been  found  for  the  past  three 
years,  and  during  the  later  mouths  of  1007  the  milk  was  distinctly  better  than 
the  average." 

A  discussion  of  a  study  of  the  relation  between  the  aldehyde  figure  aud  the 
protein  of  milk  and  between  the  aldehyde  figure  aud  the  acidity  of  milk  is 
included. 

Action  of  acid  phosphates  of  potassium  and  sodium  on  th.e  coagulation  of 
milk  by  rennet,  C.  Gkrber  {Comijt.  Rend.  »S'oc.  Biol.  [Paris],  67/  (I'JOS),  A'O.  3, 
pij.  l^l-l'/S). — The  differences  between  raw  aud  boiled  milk,  with  respect  to  the 
action  of  acid  phosphate  of  sodium  or  potassium  on  coagulation  by  rennet,  lead 
the  author  to  query  whether  the  antifermeuts  that  some  investigators  have 
reported  in  raw  milk  aud  to  which  they  attributed  the  nature  of  a  diasta.se  are 
not  simply  the  albumiu  and  the  globulin  of  the  ulilk. 

Yoghurt,  Bulgarian  sour  milk,  A.  Luerssen  and  M.  KtJHN  {Centbl.  Bakt. 
[etc.],  2.  Abt.,  20  {1908),  'So.  8-9,  pp.  23^-2^1 ;  uhs.  in  Cliem.  ZenthL,  1908,  I, 
~So.  6,  p.  5Jf7). — In  addition  to  a  review  of  the  present  knowledge  regai-ding 
yoghurt,  the  authors  rei)ort  some  investigations  in  which  tests  were  made  of 
yoghurt  ferment  obtained  from  different  sources.  The  morphological  aud  bio- 
logical characteristics  of  three  yoghurt  bacteria,  BaciUus  hithjaricns,  a  .spore- 
forming  bacillus,  and  a  diplostreptococcus,  isolated  by  the  investigators,  are 
described.  In  experiments,  which  the  authors  made  upon  themselves,  on  the 
acclimatization  of  the  yoghurt  bacteria,  these  organisms  did  not  colonize  in 
the  intestines  and  did  not  drive  out  the  intestinal  bacteria.  In  the  authors' 
opinion  the  use  of  milk  soured  with  pure  cultures  as  an  article  of  diet  for  side 
persons  and  also  in  ordinary  life  may  be  recommended,  but  claims  for  its  specific 
healing  action  should  be  accepted  with  caution. 

The  influence  of  lactic  ferment  on  the  intestinal  flora  of  mice,  J.  Belo- 
NOVSKY  {Ann.  Inst,  rasteur,  21  {1901),  Ao.  Li,  pp.  99 1-1 00.',) .—The  exiieri- 
ments  reported  show  a  very  considerable  modification  of  the  intestinal  flora 
of  mice  fed  on  grain  that  had  been  sterilized  aud  inoculated  with  "  Bulgarian 
fermeut"  (organisms  isolated  from  yoghurt;  see  above  abstract).  There  was 
a  "  decrease  in  the  number  of  bacteria,  a  general  transformation  of  the  flora, 
diminution  of  the  power  of  producing  putrefaction,  and  in  the  virulence  of  the 
excreta.  The  action  of  the  ferment  can  not  be  attributed  exclusively  to  the 
production  of  lactic  acid;  products  secreted  by  the  bacteria  also  play  a  con- 
siderable part.  The  ferment  becomes  acclimated  in  the  intestine  after  a  cer- 
tain period,  and  when  it  is  no  longer  administered  remains  for  some  time  in 
the  intestine.  Cultures  made  in  milk  exercised  a  beneficial  action  upon  the 
mice  infested  with  bacteria  of  Danysz,  but  this  action  was  due  exclusively  to 
lactic  acid." 

The  thermal  death  points  of  pathogenic  micro-organisms  in  milk,  M.  J. 
Rosenau  {Pub.  Health  and  Mar.  llosp.  Scrv.  U.  S.,  Hiju.  Lab.  Bui.  Ji2,  pp.  85, 
fig.  1). — The  author  states  that  the  temperature  at  which  milk  should  be 
pasteurized  depends  on  the  thermal  death  points  of  the  pathogenic  organisms 
which  contaminate  it.  Those  most  frequently  found  in  market  milk  are  the 
organisms  causing  tuberculosis,  typhoid  fever,  diphtheria,  scarlet  fever,  dysen- 
tery, and  Malta  fever,  none  of  which  have  resisting  spores.  According  to  the 
results  of  the  investigations  reported,  milk  heated  to  60°  C.  and  maintained  at 
that  temperature  for  20  minutes  may^be  considered  safe  so  far  as  conveying 
infection  with  any  of  these  micro-organisms  is  concerned. 
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Pasteurizing'  milk  and  pathogenic  bacteria,  especially  the  tubercle  bacillus, 
I).  A.  i)K  .I().\(i  {Milchtr.  Zciithl..  ',  (IHOS),  Xo.  J,  pi,.  1.^-/7).— The  exiterinients 
considered  iiidic.ito  that  pasteurization  is  not  sufticient  under  all  circumstances 
to  render  milk  free  from  pathogenic  organisms.  To  avoid  danger  from  tuber- 
culosis it  is  necessary  to  use  milk  that  is  sterilized  or  cooked,  or  produced  by 
COXA'S  that  show  no  symptoms  of  tuberculosis  and  do  not  react  to  tuberculin. 

Bf.cteria  in  milk  and  artificial  refrigeration  for  dairymen,  J.  H.  Stewart 
and  H.  Atwood  (West  Viifjinia  Sta.  Bui.  Ill,  pp.  31-.')',,  pis.  15,  fig.  1). — The 
advantages  of  refrigeration  as  a  means  of  restraining  the  growth  and  develop- 
ment of  bacteria  in  milk  are  explained,  with  particular  reference  to  exi)erinients 
at  the  AVest  Virginia  Experiment  Station  in  the  study  of  the  adaptability  of 
artificial  refrigeration  for  the  purposes  of  the  dairy  farmer,  with  a  small  ice 
machine  installed  with  that  object  in  view.-  With  this  apparatus  the  milk 
from  the  station  herd  of  about  20  cows  is  cooled  to  the  freezing  temperature 
as  soon  as  it  is  milked.  It  is  then  bottled  and  stored  in  the  cold  storage  room 
until  delivered  to  the  consumers  in  the  local  market.  Only  one  delivery  is 
made  per  day,  even  in  the  hottest  weather  of  summer,  and  the  milk  bottles  are 
not  iced  when  taken  out  of  cold  storage,  yet  there  has  not  been  a  single  com- 
plaint from  any  of  the  consumers  on  account  of  sour  milk.  The  machinery  has 
been  run  without  a  single  breakdown  or  accident  of  any  kind  for  an  entire 
season  by  a  man  who  has  had  no  previous  experience  in  the  handling  of 
machinery. 

The  authors  believe  that  "  small  refrigerating  plants  have  a  big  field  of 
usefulness  on  the  better  class  of  dairy  farms  which  supply  milk  and  cream  to 
our  towns  and  cities  for  direct  consumption."  Though  a  refrigerating  apparatus 
is  rather  expensive  and  the  cost  of  operating  it  must  be  taken  into  account,  on 
the  other  hand  only  one  delivery  a  day  is  necessary,  the  milk  is  so  much  im- 
proved in  quality  that  it  commands  a  better  price,  and  surplus  milk  can  be  kept 
longer  in  a  marketable  condition. 

An  account  is  given  of  the  history  and  theory  of  ice  machines  and  several 
types  are  illustrated,  as  well  as  the  methods  of  piping  refrigerator  boxes. 
Appended  to  the  discussion  are  lists  of  manufacturers  of  ice  machines  and  insu- 
lating materials  ajul  of  books  on  refrigeration  and  trade  journals. 

Producing  milk  with  few  micro-organisms,  W.  Kuntze  (Ccitthl.  Bakt. 
[etc.],  2.  Aht,  20  {190S),  No.  12-1',,  pp.  .',20-',.',3).—The  importance  of  such 
factors  as  cleanliness  in  the  dairy,  special  feeding,  use  of  sterile  utensils,  pas- 
teurization or  cooking  the  milk,  healthy  cows,  etc.,  are  considered,  with  a  dis- 
cussion of  results  obtained  in  experiments  by  the  author  and  other  investigators. 

A  new  systematic  method  of  milking'  in  the  case  of  sound  and  diseased 
udders,  Sonderuaard  {AJjs.  in  Dcut.  Landic.  Prcssc,  35  (1908),  Xo.  6,  pp.  56, 
57,  figs.  7).— Like  that  of  Hegelund  (E.  S.  K.,  14,  p.  2SG),  this  method  has  for 
its  object  the  removal  of  the  milk  that  after  ordinary  milking  remains  in  the 
capillary  i)assages  of  the  udder.  This  is  accomplishetl  by  certain  manii)ulatious 
of  the  udder,  which  work  the  milk  down  through  the  larger  channels  into  the 
milk  cistern.  Success  depends  upon  the  i)roper  manipulation  of  the  udder. 
The  system  of  manipulation  devised  by  the  .author  differs  from  that  of  Hegelund. 

Birmingham  milk  and  preservatives,  J.  F.  Liverseege  (Jour.  Roy.  Inst.  Pub. 
Health,  16  (1008),  Xo.  J,,  pp.  225-230).— \  discussion  of  data  compiled  from 
records  of  tests  for  boric  acid  and  formic  aldehyde  in  milk  by  the  food  and  drug 
insi)ectors  of  Birmingham. 

Contribution  to  the  study  of  milk  sold  in  Montevideo,  II.  Vande  Venne 
(Ix'cr.  i-!cc(:  Af/roii.  I'nir.  Montrridco,  1907.  Xo.  2,  pp.  l(i(>-19',). — Data  ol)tained 
iu  the  examination  of  100  samples  of  milk  are  rei)orted  and  discussed  With  ref- 
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erence  to  the  uurnber  of  bacteria,  boiliug,  stenlization,  pasteurization,  propor- 
tion of  fat,  acidity,  presence  of  pathogenic  bacteria,  and  other  conditions. 

On  the  causes  of  variations  in  the  water  content  of  butter,  O.  Jensen 
{M(vll;cHtid,  20  {190S),  jS^o.  J,6,  pp.  91,3-951).— A  discussion  of  the  theories  of 
formation  of  butter,  and  the  various  factors  that  influence  its  water  content. 

Investigation  on  the  fat  content  of  cheese  in  relation  to  that  in  milk. 
Van  der  Zande  {VcrsJag.  LandOouivk.  Oiulcrzoek.  RijlcHlandhouicprocfstut.,  1907, 
No.  2,  pp.  52-62). — The  materials  used  in  these  investigations  were  obtained 
from  29  dairy  establishments  in  Frieslaud  and  20  in  North  Holland.  A  large 
amount  of  data  is  given  regarding  the  fat  content  of  milk  and  of  cheese  prepared 
from  it,  and  also  of  the  dry  substance  of  the  milk  and  the  cheese.  The  results 
obtained  show  no  definite  relation  between  the  fat  content  of  milk  and  that  of 
the  cheese,  nor  between  the  fat  contents  of  the  dry  substance  of  the  milk  and  of 
the  cheese. 

Contribution  to  the  improvement  of  the  technique  of  making  Emmenthal 
cheese,  li.  Steinegger  (Landtc.  Jahrh.  ^chwciz.,  22  (1908),  Xo.  2,  pp.  37-.'i5). — 
The  effects  of  such  factors  as  warming  the  milk,  conditions  just  before  coagula- 
tion, subsequent  heating,  removing  the  cheese,  and  pressing  are  considered  in 
the  light  of  both  practical  factory  experience  and  scientific  laboratory  experi- 
ments. 

[Acts  of  Assembly  regarding  the  dairy  and  food  division],  N.  B.  Critch- 
field,  J.  FousT,  and  O.  D.  Sciiock  (Penn.  Dept.  Agr.,  Dairy  and  Food  Div-.  Bui. 
160,  pp.  69). — This  is  a  compilation  of  the  statutes  relating  to  the  creation  of 
the  office  of  dairy  and  food  commissioner  and  his  duties  under  such  statutes, 
and  of  the  Acts  of  Assembly,  the  enforcement  of  which  is  placed  in  the  hands  of 
the  commissioner,  and  has  been  prepared  to  meet  the  demand  from  manufac- 
turers, dealers,  and  others  for  information  concerning  such  legislation.  A  brief 
summary  of  various  court  decisions  relating  to  these  statutes  is  ai)pended. 

A  theory  of  the  extraction  of  juice  by  milling,  N.  Deebb  (HaiDUiian  Hugur 
Planters'  Sta.,  Div.  Agr.  and  Chem.  Bui.  22,  pp.  22). — "It  is  intended  in  this 
bulletin  to  follow  out  algebraically  the  processes  in  general  use  applied  to  the 
extraction  of  sugar  from  caues,  and  to  obtain  expressions  representing  what 
results  when  different  methods  of  working  are  emi)loyed  under  ideal  conditions, 
that  is  to  say,  when  the  water  used  in  saturation  processes  works  at  its  maxi- 
mum efficiency.  Results  so  obtained  will  be  strictly  comparative  amongst 
themselves,  although  they  will  not  represent  the  imperfect  conditions  holding  in 
the  actual  factaiy  work." 

Use  of  formaldehyde  solution  in  sugar  mills,  II.  S.  Nobris  {Hawaiian  Sugar 
Planters''  Sta.,  Div.  Agr.  and  Chcm.  Bui.  23,  pp.  16). — This  is  a  repoit  of  results 
obtained  in  tests  of  the  use  of  formaldehyde  in  place  of  lime  in  sugar  mills  for 
the  prevention  of  fermentation  in  juices  when  it  becomes  necessary  to  store 
them  at  the  end  of  the  week  or  after  a  breakdown.  "  Under  the  conditions  of 
these  experiments  it  was  found  that  as  small  a  quantity  as  1  part  of  formalin 
to  40,000  of  juice  preserved  it  for  24  hours,  and  that  1  part  in  2,500  kept  it 
from  fermenting  for  4  days.  It  will  probably  be  found,  however,  that  under 
the  conditions  in  which  the  juice  is  stored  in  mills  it  will  be  necessary  to  use 
lai'ger  proportions  of  formalin." 

Hops:  Air-dried  or  kilned  (Allg.  Brau.  u.  Hopfen  Ztg.,  1,7  (1907),  No.  230, 
2)p.  2J,81,  2J,82;  ZiscJir.  Gcsam.  Brauic,  30  (1907),  pp.  592,  593;  abs.  in  Jour. 
Soc.  Chem.  Indus.,  27  (1908),  No.  2,  p.  85). — "  It  is  pointed  out  that  hops  possess 
a  considerably  higher  brewing  value  when  air-dried  than  when  subjected  to 
kiln  drying,  which  latter  causes  not  only  a  diminution  in  the  weight  of  the 
hops,  but  also  partial  loss  of  their  most  valuable  constituents.  This  deteriora- 
tion Is,  of  course,  intensified  if,  as  often  happens,  the  hops  are  subjected  to  a 
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high  temperature  for  7  to  8  hours,     lu  thin  layers  hops  will  dry  iu  the  air  in 
2  or  3  days  if  the  weather  is  favorable,  and  will  retain  their  color  perfectly." 

The  manufacture  of  glue  and  gelatin,  L.  Thielk  {Die  FabriJcatioii  von  Leim 
unci  GchUinc.  JNmorer,  J'JOl,  pit.  I'lS,  Jign.  J/Ji;  rev,  in  Osterr.  Chem.  Zig.,  10 
{1907),  Ao.  15,  p.  211). — A  handbook  for  manufacturers  and  others  interested 
in  glue  and  gelatin  making. 

VETERINARY  MEDICINE. 

ilesults  of  loco- weed  investigations  in  the  field,  C.  D.  Marsh  {U.  S.  Dept. 
A(/r..  Bur.  riant  Indun.  Bui.  1.^1,  pp.  ,J7,  38). — In  this  preliminary  report  atten- 
tion is  given  to  Anu/dllus  laniberti  and  Astragalus  mollissitnus.  By  means  of 
feeding  experiments  it  has  been  shown  that  A.  lamherti  is  poisonous  to  horses, 
sheep,  and  cattle,  and  that  A.  mollissimus  is  injurious  to  horses.  The  latter 
seldom  causes  trouble  in  cattle  for  the  reason  that  they  rarely  eat  it.  The 
principal  pathological  changes  are  anemia,  congestion  of  the  stomach  walls, 
and  occasionally  gastric  ulcers.  There  is  also  an  excess  of  fluids  in  the  body 
cavity.  In  some  locations  it  may  be  possible  to  avoid  the  loco  trouble  by  eradi- 
cating the  weeds.  Success  has  been  had  in  treating  locoed  cattle  with  strychnin 
and  locoed  horses  with  Fowler's  solution.  Epsom  salts  is  also  recommended  as 
part  of  the  treatment. 

Laboratory  work  in  loco-weed  investigations,  A,  C.  Crawford  ( U.  S.  Dept. 
Agr.,  Bur.  Plant  Indus.  Bid.  121,  pp.  39,  ^0). — Symptoms  similar  to  those  ob- 
served in  stock  on  the  range  may  be  produced  in  rabbits  by  feeding  Astragalus 
mollissimus  and  Aragallus  latnbcrii.  It  is  stated  that  inorganic  constituents, 
particularly  barium,  cause  the  poisonous  effects  in  locoed  animals.  Symptoms 
similar  to  those  seen  in  locoed  animals  may  be  produced  by  feeding  barium. 
Not  all  loco  plants  contain  barium  and  those  which  do  not  appear  to  be  inactive. 
It  is  suggested  that  the  administration  of  epsom  salts  might  be  beneficial  in 
changing  the  barium  salt  to  a  sulphate  and  thus  rendering  it  insoluble. 

Mountain  laurel,  a  poisonous  plant,  A.  C,  Crawford  {U.  S.  Dept.  Agr.,  Bur. 
Plant  Indus.  Bui.  121,  pp.  21-35,  pi.  1). — The  literature  relating  to  Kalmia 
latifoUa  was  critically  examined  by  the  author  and  references  are  made  to  the 
results  obtained  by  various  investigators  in  the  study  of  the  poisonous  prin- 
ciples of  this  plant.  Since  the  visit  of  Kalm  to  this  country  in  the  eighteenth 
century,  mountain  laurel  has  been  known  to  be  a  poisonous  plant. 

The  investigations  reported  by  the  author  were  carried  out  on  sheep  and  rab- 
bits. It  was  found  that  sheep  weighing  25  kg.  could  receive  as  much  as  35  gni. 
of  the  dried  leaves  without  showing  symptoms  of  poisoning.  Sheep  weighing 
33.5  kg.,  however,  were  killed  within  a  few  hours  by  the  administration  of  S5 
gm.  of  the  dried  leaves  unless  diarrhea  occurred.  A  number  of  examinations 
were  made  to  determine  the  lesions  caused  by  mountain  laurel.  In  one  case 
the  trachea  was  found  to  be  injected  and  serum  was  found  in  the  pleural  cavity. 
The  lungs  were  edematous  and  the  intestines  showed  a  condition  of  hemorrhagic 
enteritis.  Similar  effects  were  produced  upon  rabbits.  The  symptoms  usually 
observed  include  salivation,  excessive  formation  of  tears,  vomiting,  and  paraly- 
sis of  the  legs.  The  active  principle  of  mountain  laurel  is  probably  androniedo- 
toxin,  which  is  also  found  in  a  number  of  related  plants.  This  substance  was 
isolated  by  the  author  from  the  filtrate  obtained  after  the  precipitation  with 
ether. 

In  treating  animals  poisoned  with  nioiuitain  laurel  it  is  reconunended  that 
active  purgation  be  produced  and  also  v(»miting,  if  necessary  by  hypodermic 
injection  of  ai»omori>hin. 
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The  supposed  relationship  of  white  snakeroot  to  milk  sickness  or  trembles, 
A.  C.  CuAWFoiU)  (U.  S.  Dcpt.  Agr.,  Bur.  Plant  Indus.  Bui.  121,  pp.  5-20,  pi.  1).— 
A  critical  review  is  given  of  the  literature  relating  to  milk  sickness  and  its  sup- 
posed  cause  and  particularly  of  the  experiments  of  E.  L.  Moseley  along  this  line. 
The  conclusion  is  reached  that  Euputor'unn  (ir/cratoides  has  not  been  shown  to 
be  a  poisonous  plant  nor  to  be  the  cause  of  milk  sickness. 

An  outbreak  of  milk  sickness  which  occurred  in  Illinois  gave  the  author  oppor- 
tunity to  investigate  this  trouble.  Extracts  of  white  snakeroot  were  fed  to  cats 
and  dogs  without  producing  any  pathological  symptoms.  A  lamb,  weighing 
about  25  kg.,  ate  .58  gm.  of  the  fresh  plant  without  being  badly  affected.  The 
author  ate  over  300  gm.  of  an  extract  and  100  gm.  of  the  dried  plant  without 
exi)eriencing  any  serious  effects.  The  conclusion  is  drawn  that  white  snakeroot 
is  not  the  cause  of  milk  sickness.  The  disease  is  more  probably  of  bacterial 
origin. 

Experiments  with  feeding  stuffs  suspected  of  being  injurious,  O.  Appel 
and  F.  Koske  {Arh.  K.  Biol.  Anst.  Land  u.  Forstic,  5  {1901),  No.  7,  pp.  SGI- 
376). — Wheat  smut  was  fed  to  pigs,  chickens,  and  pigeons  by  mixing  it  in  known 
quantities  in  wholesome  food.  This  material  produced  no  pathological  symp- 
toms and  no  noticeable  disturbances  of  any  sort. 

Likewise  with  diseased  and  rotten  potatoes,  it  was  found  impossible  to  cause 
any  bad  effects  by  feeding  them  to  pigs  and  cattle.  Incidentally  it  was  ob- 
served that  the  spores  of  wheat  smut  and  Bacillus  phytoplitJiorus  were  almost 
completely  destroyed  by  passing  through  the  animal  organism.  Apparently, 
therefore,  these  diseases  are  not  likely  to  be  transmitted  through  manure. 

The  mechanism  of  the  bactericidal  action  of  the  organism  in  infections, 
N.  Pane  {Ventbl.  Bald,  [etc.],  1.  Abt.,  Orig.,  >ih  (1907),  No.  6,  pp.  oSo-S'fl,  phi).— 
In  the  presence  of  antibodies  found  in  the  blood  serum  pathogenic  bacteria  first 
undergo  changes  demonstrable  by  the  microscope  and  are  later  swallowed  by 
the  phagocytes,  in  which  their  remains  may  be  demonstrated  as  granules  by 
staining  with  methylene  blue.  The  microscopic  extracellular  change  is  not 
demonstrable  in  cases  where  phagocytosis  takes  place  rapidly.  It  was  observed 
that  in  experimental  anthrax  in  rabbits  in  which  the  phagocytic  action  was 
slow,  granules  appear  in  the  anthrax  bacillus  and  may  be  readily  demonstrated 
with  methylene  blue.  A  slow  destruction  of  bacteria  in  immunized  animals 
which  possess  a  highly  active  therapeutic  serum  is  not  to  be  confused  with  the 
same  phenomenon  which  occurs  in  chronic  cases  of  the  disease 

Certain  phenomena  of  inactivation  and  of  inhibition  exhibited  by  pre- 
cipitin antisera,  I),  A.  Welch  and  H.  G.  Chapman  {Proc.  Rag.  »SV>e.  [London], 
Srr.  B,  7!)  (1907),  No.  B  534.  pp.  J,(j5-Jf73).—lt  is  maintained  that  inactivation 
and  inhibition  are  separable  phenomena,  the  latter  appearing  only  after  antisera 
have  been  heated  to  75°  C.  Inhibition  and  solution  of  the  precipitate  by  heated 
antisera,  however,  are  inseparable  phenomena.  It  is  claimed  that  considerable 
evidence  has  been  obtained  which  is  incompatible  with  Ehrlich's  theory  of  the 
substances  concerned  in  precipitin  reactions. 

Transmission  of  rabies  through  the  nasal  mucous  membrane,  C.  Fermi 
(Ccnthl.  Bakt.  [etc.],  1.  AM.,  Orig.,  4',  {1907),  No.  6,  pp.  502-50.',).— Mice  and 
rats  are  very  susceptible  to  infection  from  rabies  virus  placed  upon  the  nasal 
mucous  membrane.  Nearly  all  of  these  animals  thus  contract  a  fatal  infection. 
Most  of  the  rats  thus  infected  showed  i)aralysis  on  the  sixth  day  and  died  on 
the  ninth  day.  Rabbits  and  guinea  pigs  are  found  to  be  far  less  susceptible  to 
this  form  of  infection. 

Peculiar  history  and  symptoms  in  a  case  of  cachexia  following  rabies, 
BoDEN  (DeuL  Ticrurztl.  Wchnschr.,  15  (1907),  No.  J,2,  pp.  591,  592).— A  clinical 
description  is  given  of  the  symptoms  observed  in  a  dog  which  had  recovered 
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from  the  acute  stages  of  rabies  and  which  was  in  a  persistent  cachectic  condi- 
tion. As  far  as  could  be  judged  from  external  symptoms,  there  was  no  reason 
to  diagnose  the  case  as  rabies.  Inoculation  experiments,  however,  with  ma- 
terial ol)tained  from  the  brain  showed  conclusively  that  the  dog  was  affected 
With  that  disease. 

The  function  of  the  spleen  in  trypanosomiases,  A.  IjAVi:hax  and  A.  Thiroux 
(Coinpt.  Rend.  Acad.  Sci.  [Paris},  l.'iS  {1901),  No,  5,  pp.  2.95-2.97).— Additional 
evidence  was  obtained  that  in  all  eases  of  infection  the  trypanosomes  disappear 
rapidly  at  the  crisis  of  the  disease,  at  least  in  cases  which  recover.  This 
destruction  of  the  trypanosomes,  however,  occurs  in  animals  from  which  the 
spleen  has  been  removed  in  the  same  maner  as  in  normal  animals.  Apparently, 
therefore,  the  sjileen  has  nothing  to  do  with  the  dis.-ippearauce  of  the 
trypanosomes. 

The  role  of  the  spleen  in  trypanosomiases,  A.  Massaglia  (Gompt.  Rend. 
Acad.  Sri.  [Paris],  J.'/.J  (1907),  Xo.  l),  pp.  572-575). — The  experiments  outlined 
in  this  paper  relate  largely  to  the  progress  of  surra  in  dogs  from  which  the 
spleen  had  been  removed,  and  to  a  study  of  the  behavior  of  the  trypanosomes 
under  the  influence  of  the  spleen.  It  was  found  that  trypanosomes  obtained 
from  the  spleen  do  not  differ  in  any  respect  from  those  which  were  taken  from 
other  organs  or  from  the  blood.  The  virulence  of  trypanosomes  in  the  spleen 
did  not  disappear  after  death  with  any  greater  rapidity  than  that  of  those  in 
the  blood.  In  dogs  from  which  the  spleen  had  been  removed  surra  developed 
in  the  same  maimer  as  in  normal  animals. 

Surra  in  Indo  China,  H.  Sciiein  (Ann.  In.sl.  Pasteur,  21  {1907),  Ao.  9,  pp. 
739-752). — The  various  trypanosome  epizootics  studied  by  the  author  in  Indo 
China  have  all  been  due  to  the  same  parasite.  The  infection  has  come  from 
various  centers  where  surra  is  known  to  prevail.  The  buffalo  does  not  become 
vaccinated  by  one  attack  of  surra  and  even  after  two  attacks  may  still  be  a 
dangerous  carrier  of  virulent  parasites.  Cattle  and  buffaloes  are  considered  as 
the  chief  agents  in  the  transmission  of  this  disease. 

In  protecting  hcrses  against  surra  better  drainage  and  other  sanitary  arrange- 
ments are  reconunended  as  well  as  separation  of  horses  from  all  suspected  cattle 
and  buffalo.  Albuminuria  is  a  constant  symptom  of  the  disease  at  its  crisis. 
The  saliva  of  diseased  horses  is  not  virulent.  The  direct  action  of  sunlight 
appears  to  have  no  effect  upon  the  development  of  surra,  but  anthrax  and  other 
forms  of  septicemia  cause  the  disappearance  of  trypanosomes  in  the  blood. 

Trypanosomiases  of  the  Upper  Niger,  A.  I.avkuan  {Coinpt.  Rend.  Acad. 
Sci.  [Paris],  l'i5  (1907),  Xo.  5.  pp.  29.^-295) .— Cuttle  which  had  been  inoculated 
with  the  virus  of  the  disease  kncnvn  as  dabab  were  found,  upon  recovery  from 
inoculation,  to  be  completely  refractory  to  Trupanosonia  soudancnsc.  It  is  be- 
lieved therefore  that  this  is  probably  the  pathogenic  organism  of  dabab. 

The  use  of  arsenious  acid  in  trypanosomiases,  A.  Laveran  and  A.  Tiiirou.x 
{Compt.  Rend.  Acad.  Sci.  [Paris],  1J,5  {1907),  No.  L'l,  pp.  JSi-JS//).— In  the 
experiments  reported  by  the  authors  the  amount  of  arsenious  acid  found  in  the 
blood  or  lymph  after  24  hours  was  quite  insufficient  to  check  the  multiplication 
of  the  trypanosomes.  Api)arently  the  arsenious  acid  which  has  not  been  elimi- 
nated from  the  body  at  the  end  of  24  hours  is  already  fixed  in  the  tissues.  It 
is  suggested,  therefore,  that  in  order  to  obtain  any  germicidal  results  from 
arsenic  it  should  be  administered  at  shorter  intervals. 

The  means  of  the  dissemination  of  tuberculosis  in  animal  experiments 
with  particular  reference  to  the  bronchial  glands,  F.  OEnLECKEB  {Tuber- 
Jculosc  Arb.  K.  Clsndlitsaint.,  1907,  Xo.  7,  pp.  65-102). — Following  upon  the  infec- 
tion of  the  iliac  glands,  the  spleen  and  its  portal  gland  soon  become  involved 
with  the  tuberculous  infection.    It  is  to  be  suitposed  that  after  infection  of  the 
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iliac  glands  the  tubercle  bacilli  gain  entrance  to  the  thoracic  duct  and  thus 
infect  the  spleen  and  lungs  through  the  blood  system.  Careful  examinations 
of  guinea  pigs  killed  at  different  periods  after  hypodermic  injection  in  the 
abdominal  region  indicate  that  tubercle  bacilli  gain  entrance  to  the  blood  very 
soon  after  the  infection  of  the  iliac  glands,  and  tfiat  the  infection  in  all  cases 
Is  far  in  advance  of  the  visible  lesions. 

In  experiments  with  rabbits  it  was  found  best  to  use  tubercle  bacilli  from 
cases  of  pearl  disease  since  bacilli  of  human  origin  almost  never  caused  an 
infection  of  the  glands.  In  this  series  of  experiments  it  was  found  that  the 
bronchial  glands  are  merely  regional  glands  for  the  bronchi  and  lungs  and  are 
not  essential  distributing  organs  of  the  general  lymphatic  system  of  the  body. 

The  specific  differences  of  human  and  bovine  tubercle  bacilli,  C.  Spengleb 
(Centbl.  Bakt.  [etc.],  1.  AM.,  Orig.,  .'li  (1907),  No.  6,  pp.  Jt81-J,85,  figs.  2).— 
It  has  been  shown  by  Bonome  that  the  extracts  from  bovine  tuberculosis  give  no 
plural  precipitation.  The  author  argues  therefore  that  human  tuberculosis  can 
not  arise  from  animals,  since  human  tuberculous  sera  show  multiple  agglutinins 
and  precipitins.  This  multiple  reaction  in  his  opinion  is  due  to  the  symbiotic 
nature  of  the  tuberculous  infection  in  man.  It  is  maintained  that  both  forms  of 
the  tubercle  bacilli  ai-e  found  in  man  but  that  the  disease  in  man  is  transmitted 
from  one  individual  to  another  and  is  not  transmitted  from  animals.  The 
author  suggests  that  the  bacilli  of  pearl  disease  in  cattle  are  probably  a  variety 
of  the  symbiotic  pearl  disease  bacilli  in  man. 

The  precocious  diag'nosis  of  tuberculosis  by  ophthalmo-reaction,  A.  Cal- 
METTE  (Coinpt.  Rend.  Acad.  8ci.  [Paris],  V,5  (1901),  No.  5,  pp.  20S-300).— In 
the  author's  experience  ophthalmo-reaction  is  more  reliable  than  cuti-reaction 
to  tuberculin.  The  former  is  believed  to  be  a  very  accurate  and  valuable  means 
of  detecting  infection  with  tuberculosis.  The  method  also  makes  it  possible 
to  determine  when  recovery  from  a  previous  infection  has  taken  place. 

Vaccination  against  tuberculosis,  S.  Arloing  (Bui.  Mens.  Off.  Renscig.  Agr. 
[Paris],  6  (1907),  No.  7,  pp.  832-837).— A  thorough  study  was  made  of  the 
methods  by  which  vaccine  may  be  effectively  inoculated  into  cattle  and  of  the 
best  means  for  retaining  these  vaccines.  In  the  author's  experiments  modified 
human  tubercle  bacilli  were  used  and  also  tuberculase,  which  was  apiilied  in 
accordance  with  recommendations  of  von  Behring.  It  proved  to  be  impossible 
to  produce  any  noticeable  vaccinating  effect  by  the  use  of  tuberculase. 

Immunization  of  cattle  to  tuberculosis,  A.  Weber  and  C.  Titze  {Tuher- 
Jctilose  Arh.  K.  Gsndhtsamt.,  1907,  No.  7,  pp.  l-6.'f). — It  has  been  shown  be;^oud 
question  by  a  number  of  investigators  that  cattle  may  be  to  some  extent  pro- 
tected against  subsequent  tuberculous  infection  by  previous  treatment  with 
tubercle  bacilli  of  bovine  origin.  It  was  considei'ed  desirable,  however,  to  obtain 
further  evidence  as  to  the  harmlessness  of  this  method  and  the  duration  of  the 
immunity  thus  produced.  To  this  end  the  authors  carried  on  a  long  series  of 
experiments  upon  cattle,  making  use  of  fresh  cultures  of  human  tubercle  bacilli, 
bacilli  obtained  from  tuberculosis  in  cold-blooded  animals,  other  acid-fast 
bacilli,  dead  tubercle  bacilli,  bovo-vaccine,  and  tauruman. 

It  appears  that  the  increased  resistance  which  can  be  produced  in  cattle  by 
the  use  of  living  human  tubercle  bacilli  does  not  persist  for  more  than  2  years. 
It  is  possible  that  among  the  cattle  which  are  thus  partly  immunized  to  tuber- 
culosis a  number  of  cases  are  developed  which  are  capable  of  transmitting  the 
disease  to  other  cattle  and  to  man.  This  possibility  must  be  borne  in  mind  in 
forming  conclusions  as  to  the  practicability  of  the  method  of  vaccination. 

The  results  of  repeated  experiments  with  cattle  treated  with  bovo-vaccine  in- 
dicate that  the  immunity  thus  produced  is  by  no  means  satisfactory.  The 
authors  suggest  that  there  are  specially  forcible  reasons  for  reserving  judgment 
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ou  the  value  of  von  Behrlng's  luetliod  of  vaccination  if  it  l)e  Ixiiiie  in  mind  tbat 
according  to  von  I?elirlng  tuberculous  infection  takes  place  cliielly  tlirougli  the 
alimentary  tract.  The  vaccination  of  cattle  against  tuberculosis  is  therefore 
still  in  an  experimental  stage. 

The  von  Behring"  method  of  vaccination  against  tuberculosis  in  its  prac- 
tical bearing's,  A.  Eukr  {('ciithl.  Bakt.  \rl(:],  1.  Aht.,  Ori;/.,  J,>,  {I'MH),  Xo.  G, 
PI).  5()9-601). — A  careful  study  has  been  made  of  a  large  number  of  cattle  im- 
munized against  tuberculosis  according  to  the  von  Behring  method.  The  re- 
sults obtained  from  tuberculin  tests  on  these  animals  and  post-mortem  inspec- 
tion indicate  clearly  that  it  is  not  possible  by  means  of  the  von  Behring  method 
alone  to  control  tuberculosis  in  badly  infected  herds.  The  method  does  not  pro- 
tect young  animals  against  subsequent  natural  infection  from  associatioii  with 
diseased  animals,  and  future  expei'iments  alone  can  determine  its  value  in  com- 
bination with  other  methods  for  the  control  of  tuberculosis. 

Bovine  tuberculosis,  V.  A.  Moore  (New  York  Cornell  Sta.  Bui.  250,  pp. 
2611-288,  figs.  7). — An  account  is  presented  of  the  cause,  method  of  infection, 
period  of  incubation,  duration,  diagnosis,  and  control  of  tuberculosis.  An  out- 
line statement  is  also  given  of  the  present  status  of  bovine  tuberculosis  in  New 
Yorli.  In  eradicating  the  disease  it  is  recommended  that  tuberculous  animals 
be  at  once  eliminated  from  the  herd,  that  the  tuberculin  test  should  be  applied 
to  the  whole  herd,  and  that  the  nonreactiug  animals  should  be  tested  every  G 
months  until  the  herd  is  free  from  the  disease. 

Diseases  of  milch,  cows  which,  are  also  infectious  to  man,  P.  Berges  {Bol. 
Soc.  Agr.  Mcxicana,  31  {1901),  Xos.  38,  pp.  157-760;  39,  pp.  766-768;  .',0,  pp. 
795,  796). — A  description  is  given  of  anthrax,  actinomycosis,  actinobacillosis, 
cowpox,  rabies,  mammitis,  and  septic  and  parasitic  diseases,  which  commonly 
affect  dairy  cows  and  which  may  occasionally  be  transmitted  to  man. 

Foot-and-mouth  disease,  L.  Granato  (Rev.  Agr.  [Sao  Paulo],  13  (1907), 
Xo.  I'i6,  pp.  -'i36--'i'i2). — The  symptoms  and  lesions  of  this  disease  are  briefly 
described.  Particular  attention  is  called  to  the  possibility  of  transmission  of 
foot-and-mouth  disease  from  animals  to  man  and  vice  versa. 

Texas  fever  in  German  Southwest  Africa,  Brennecke  (Ztschr.  Vetcrinurlc, 
19  {1907),  No.  10,  pp.  .'/i/-i'/J).— In  a  herd  of  295  cattle  about  50  showed  more 
or  less  pronounced  symptoms  of  Texas  fever.  In  the  region  where  the  outbreak 
occurred  it  was  impossible  to  find  any  of  the  ticks  which  had  been  demonstrated 
to  carry  this  disease.  It  was  suggested,  therefore,  that  the  outbreak  should  be 
considered  a  secondary  or  recurrent  form  of  Texas  fever. 

Pneumo-enteritis  or  Pasteurella  bovis,  W.  Robertson  {Agr.  Jour.  Cape 
Good  Hope,  31  {1907),  A'O.  3,  pp.  251-256,  pis.  -{). — In  the  eastern  coastal  dis- 
tricts of  Cape  Colony  a  disease  appears  among  cattle  and  sheep,  often  being 
referred  to  as  lamziekte.  This  name,  however,  should  preferably  be  retained 
for  cases  of  malnutrition,  which  are  I'eadily  remedied  by  the  addition  of  phos- 
phates and  other  mineral  salts  to  the  i-ation.  Upon  post-mortem  examination  of 
animals  dead  of  pneumo-enteritis,  the  appearance  of  anemia  and  toxemia  is 
very  striking. 

The  disease  has  been  known  in  Cape  Colony  for  a  number  of  years  and  occurs 
under  both  an  acute  and  chronic  form.  It  is  due  to  an  organism  which  has  been 
isolated  and  shown  to  be  pathogenic  for  calves,  sheei),  and  horses.  In  certain 
seasons  the  disease  causes  an  enormous  loss  among  cattle.  The  author  is 
inclined  to  the  opinion  that  it  is  identical  with  so-called  lombriz  in  Argentina 
and  that  in  many  cases  it  has  been  confused  with  attacks  of  stomach  worms. 

Remedy  for  internal  parasites,  H.  P.  Miller  {Breeder's  Qaz.,  52  {1907), 
No.  12,  p.  517). — Perhaps  the  most  serious  enemy  of  lambs  is  the  stomach  worm, 
for  which  during  the  past  decade  a  great  variety  of  remedies  has  been  used,  but 
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without  much  success.  As  a  rule,  these  remedies  have  been  applied  after  evi- 
dences of  infestation  were  already  apparent,  and,  thei'efore,  too  late  to  prevent 
considerable  financial  loss.  The  underlying  idea  of  the  author's  experiments 
was  to  provide  a  remedy  that  could  be  used  as  a  preventive  and  which  was 
cheap,  easily  api)licable,  and  harmless.  It  is  believed  that  such  a  remedy  has 
been  found  in  tobacco.  Low-grade  leaves  commonly  known  as  trash  may  be 
chopped  up  and  mixed  with  equal  quantities  of  salt.  This  mixture  may  be  kept 
before  the  flock  constantly  without  any  fear  of  harm  either  to  lambs  or  old 
sheep.  The  author  is  not  certain  whether  flocks  can  be  entirely  freed  from  inter- 
nal parasites  by  the  use  of  tobacco  in  this  form,  but  it  appears  that  serious 
losses  can  be  avoided. 

Successful  treatment  of  lung-worms  of  sheep,  Kroening  (Ztschr.  Vcfcr- 
inarlc,  10  (1007),  Xo.  10,  pp.  -'/ J,'/--'/.19 ) . — During  the  past  2  years  the  author  had 
an  unusually  large  experience  in  the  ti'eatment  of  luugworms  of  sheep.  The 
symptoms  caused  by  infestation  with  Straiifjijius  fiJarla  are  described,  and  notes 
are  given  on  the  life  history  of  the  parasite.  The  remedies  which  have  com- 
monly been  recommended  in  controlling  this  disease  have  failed  to  give  satis- 
factory results.  No  permanent  good  has  followed  the  inhalation  of  tar,  carbolic 
acid,  creolin,  turpentine,  tobacco,  formalin,  or  menthol.  In  fact,  fumes  which  are 
active  enough  to  destroy  lungworms  are  practically  certain  to  be  injurious  to 
the  sheep. 

The  author  tested  the  value  of  intratracheal  injections  in  the  treatment  of 
lungworms.  For  this  purpose  5  gm.  of  a  1  per  cent  solution  of  carbolic  acid 
was  injected  into  the  trachea  by  means  of  a  trocar.  The  breathing  of  the 
affected  sheep  improved  on  the  day  following  the  injection,  the  cough  became 
better,  and  the  appetite  increased.  In  some  cases  it  was  found  necessary  to 
give  another  injection  after  3  days.  In  the  case  of  sheep  which  already  lay 
helpless  upon  the  ground  this  ti'eatment  failed  to  bring  about  recovery,  but  in 
all  ordinary  cases  an  improvement  took  place  immediately  and  recovery  oc- 
curred after  a  few  days. 

Conditions  which  lead  to  outbreaks  of  swine  erysipelas,  Hoeiine  {Berlin. 
TicrUztl.  Wclmschr.,  JDOU,  A'o.  .'//,  pp.  135-1. 'lO). — It  is  often  difhcult  to  account 
for  outbreaks  of  swine  erysipelas  in  countries  where  the  disease  is  combated  so 
vigorously  as  in  the  German  Empire.  During  the  past  10  years  the  author  has 
made  a  number  of  observations  for  the  purpose  of  determining  predisposing 
causes  which  lead  to  outbreaks  of  the  disease.  It  is  believed  that  swine 
erysipelas  scarcely  occurs  at  present  as  an  epizootic,  but  when  it  does  appear  in 
large  herds  of  hogs  the  common  form  assumed  is  that  of  the  diamond  skin 
disease. 

Sporadic  outbreaks  of  swine  erysipelas  appear  to  be  due  to  a  reduction  of 
the  resisting  power  of  hogs.  This  in  turn  may  be  the  result  of  unsanitary  con- 
ditions about  hogpens,  sudden  changes  of  temperatux-e,  unsuitable  feed  stuffs, 
and  weakness  due  to  the  prevalence  of  disease,  particularly  swine  plague  and 
hog  cholera. 

For  the  purpose  of  preventing  outbreaks  of  swine  erysipelas  the  author 
recommends  to  hog  raisers  that  they  should  select  breeding  animals  of  the 
greatest  possible  vigor,  particularly  those  with  a  heavy  coat  of  hair.  It  is  also 
urged  that  hogs  l)e  allowed  to  run  upon  pasture  or  that  where  this  is  not  pos- 
sible they  be  furnished  with  a  dry  sanitary  yard.  Sudden  variations  in  tem- 
perature are  believed  to  be  perhaps  the  most  potent  cause  of  outbreaks  of  swine 
erysipelas. 

The  results  obtained  in  preventive  vaccination  of  swine  erysipelas,  D.  F. 
KoNEV  (Arch.  Vet.  Nauk  [St.  Petcrsb.^,  37  (1907),  AV>.  S,  pp.  663-725).— Jt  was 
found  that  the  virus  of  swine  erysipelas  may  be  so  attenuated  that  it  will  serve 
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excel  lout  l,v  well  as  a  vacrlue  eitlii'f  in  (he  prevention  or  cure  of  tbe  disease. 
The  virus  when  properly  prepared  is  in  no  way  dangerous  to  hogs  of  any  age. 
Tlie  average  loss  after  tbe  use  of  this  jireventive  vaccination  is  about  3  or  4  per 
1,()00.  Tbe  use  of  2  vaccines  of  somewhat  different  strength  brings  about  a  mild 
and  benign  form  of  tbe  disease  from  which  the  animal  recovers.  The  im- 
munity thus  produced  persists  for  1  to  2  years. 

The  treatment  of  azoturia  in  horses,  A.  Zimmermann  (Berlin.  Tierdrstl. 
Well II sell r.,  1907,  Xo.  'lO,  jip.  77.'/,  775). — Clinical  notes  are  given  on  2  cases  of 
paralytic  azoturia  in  which  the  author  bad  excellent  results  after  bleeding  the 
burses.  Soon  after  bleeding,  the  paralytic  symptoms  were  relieved,  and  hemo- 
globin was  no  longer  observed  in  the  urine.  The  rapid  effect  of  bleeding  is 
supposed  to  be  due  to  a  stinmlus  which  this  surgical  interference  adds  to  the 
metabolic  processes  in  the  animal. 

Tracheal  ulceration  in  glanders  (Yet.  Rcc,  20  (1907),  No.  998,  i).  122). — 
It  is  maintained  that  ulceration  of  the  nasal  septum  may  exist  in  reacting  horses 
without  any  enlargement  of  tbe  submaxillary  glands  and  without  nasal  dis- 
charge. Apparently  mallein  does  not  hasten  the  escape  of  glanders  bacilli  from 
lesions  in  the  lungs  into  the  trachea. 

Tracheal  ulceration  in  glanders,  J.  U.  McCall  (Vet.  Rrc,  20  {1907),  No. 
1000,  pp.  160,  161). — The  danger  of  infection  from  tracheal  ulceration  in  cases 
of  glanders  depends  upon  a  number  of  conditions  which  may  develop  during 
the  course  of  the  disease.  In  general  about  8  per  cent  of  reacting  horses 
show  tracheal  ulceration,  but  in  some  outbreaks  the  percentage  is  much  higher. 
A  tabular  statement  is  given  of  conditions  observed  in  making  post-mortem 
examination  on  79  cases  of  glanders.  In  this  list  of  cases  20  showed  ulcera- 
tion of  the  trachea,  and  in  IS  of  these  cases  there  was  no  evidence  of  farcy. 

Cuti-reaction  and  ophthalmo-reaction  in  glanders,  H.  Vallee  (BiiJ.  Soc. 
i'cni.  Med.  Vet.,  S'l  {1907),  No.  l.',,  pp.  359,  360).— While  it  is  possible  to  obtain 
a  reaction  to  mallein  by  the  cutaneous  method,  the  author  nevertheless  considers 
this  method  somewhat  variable  and  therefore  unreliable  except  in  the  hands  of 
exi)erienced  veterinarians.  It  iippears  that  the  reaction  to  the  cutaneous  appli- 
cation of  mallein  depends  largely  upon  the  thickness  or  coarseness  of  the  skin 
at  the  point  of  inoculation.  Similarly,  the  ophthalmo-reaction  is  not  considered 
as  I)eing  so  specific  a  reaction  as  takes  place  by  the  same  method  in  the  use  of 
Uiberculiu. 

Prophylaxis  of  glanders,  C.  Constant  {BuJ.  See.  Cent.  Med.  V6t.,  8//  {1907), 
No.  l.'i,  PI).  352-356). — For  the  complete  control  and  eradication  of  glanders  the 
author  recommends  the  frequent  application  of  the  mallein  test  and  the  destruc- 
tion of  all  horses  which  definitely  react  to  it. 

The  glanders  or  farcy  order  of  1907  {Vet.  Ree.,  20  {1907),  No.  1000,  pp. 
157-160). — In  this  regulation,  which  goes  into  effect  .January  1,  lOOS,  definitions 
are  given  of  the  terms  disease,  diseased,  and  suspected.  The  legal  procedure 
is-  outlined  in  the  regulation  of  the  imiKjrtation  of  horses,  notification  of  disease, 
detention  and  treatment  of  susi)ected  animals,  post-mortem  examination  of 
slaughtered  animals,  disposal  of  carcasses,  and  other  matters  relating  to  the 
control  of  glanders. 

A  study  of  certain  cathartics,  M.  H.  Reynolds  {Minnesota  8ta.  Rpt.  1907, 
pp.  XXl-XLII,  fig.  1). — A  comparative  test  was  made  of  i)ilocarpin  and  eserin, 
alone  and  together  with  atro[)in  and  strychnin,  and  of  barium  with  regard  to 
their  cathartic-  action  and  general  effects  when  thus  used  ui)on  horses.  The 
■imallcst  dose  of' eserin  wliicli  gave  good  results  was  1  grain  and  the  largest 
dose  of  atropin  used  with  eserin  and  i)ilocarpin  and  giving  satisfactory  results 
was  0.1  grain,  and  it  is  believed  that  oi'dinarily  not  more  than  half  this  amount 
should    be   used.     The  value  of  piNjcariiin   in   connection   with   eserin   is  very 


1086  EXPERIMENT    STATION    RECORD. 

duiibtful.  The  usual  dose  of  strycliuiu  is  set  at  0.25  gruiu.  Ju  economy  aud 
permauence  of  clieruical  form,  barium  is  preferable.  Eserin  is  more  easily 
administered.  Barium,  especially  wben  given  by  tbe  intravenous  method,  is 
more  prompt  in  action.  The  results  obtained  in  the  comparison  of  the  pain 
produced  and  muscular  tremors  were  decidedly  in  favor  of  l)arium. 

Vaccination  experiments  to  determine  the  value  of  dog  distemper  sera, 
ruTTKAMMER  (Arch.  Wlss.  u.  Prukt.  Tierheilk.,  33  (1907),  No.  6,  pp.  5S3-612). — 
Au  elaborate  test  was  made  of  the  serum  of  Piorkowski,  but  this  serum  failed 
to  exercise  any  curative  effect  either  in  acute  or  slight  cases  of  the  disease  and 
likewise  failed  to  protect  young  dogs  against  infection  from  subsequent  expo- 
sure to  the  disease.-  Similarly,  another  serum  which  had  been  placed  upon  the 
market  and  advertised  as  effective  in  the  prevention  or  treatment  of  dog  dis- 
temper gave  entirely  negative  results.  The  symptoms  of  distemper  were  not 
affected  in  any  way  and  healthy  dogs  were  not  protected  against  subsequent 
infection. 

External  otitis  in  dogs,  P.  Becker  (llonatsh.  Prakt.  Tierheilk.,  18  (1907), 
No.  11-12,  pp.  5.'f7-568,  pi.  1). — External  otitis  may  affect  dogs  of  all  ages.  De- 
tailed clinical  notes  are  given  on  13  cases  of  this  disease  which  were  all  due  to 
infestation  with  Dermatophagus  auricularum  canis.  The  disease  may  assume 
catarrhal,  purulent,  ulcerous,  or  chronic  forms  according  to  the  extent  of  infes- 
tation and  the  care  which  the  affected  dogs  receive.  The  literature  of  the  sub- 
ject is  discussed  in  connection  with  a  brief  bibliography. 

Tuberculosis  in  dogs  in  Argentina,  H.  P.  Ramos  {Bol.  Miii.  Agr.  [Buenos 
Ay  res],  7  {1907),  No.  Jf-6,  pp.  257-261). — A  careful  examination  of  dogs  during 
life  and  after  death  from  various  causes  showed  that  these  animals  are  affected 
with  tuberculosis  in  a  much  greater  percentage  than  has  commonly  been  sus- 
pected. Many  cases  of  supposed  pneumonia,  cancer,  and  inflammatory  diseases 
of  the  respiratory  aud  alimentary  tracts  were  shown  to  be  tuberculosis.  It  is 
believed  that  most  cases  of  cachexia  in  dogs  accompanied  with  nasal  discharges, 
if  not  readily  recognizable  as  other  specific  diseases,  should  be  considered  as 
being  tuberculosis. 

Cestodes  in  Numida  ptilorhyncha,  B.  Klaptocz  (Sitzher.  K.  Akad.  Wiss. 
[Vienna],  Math.  Natunc.  Kl.,  115  {1906),  No.  6,  pp.  963-97-',,  pi.  i).— The  author 
examined  the  alimentary  tract  of  guinea  fowls  received  from  Africa  with  the 
result  that  2  species  of  tapeworms  were  found.  These  species  are  Linstoicia 
lata  and  Davainea  pintncri.     The  last  species  is  described  as  new. 

The  necessity  for  the  extension  of  meat  inspection  to  game,  Borchmann 
{Areti.  Wiss.  u.  Prakt.  Tierheilk.,  33  {1907),  No.  6,  pp.  521-582).— The  literature 
of  this  subject  is  critically  reviewed  in  connection  with  an  extensive  bibli- 
ography. A  practical  classification  of  game  birds  and  mammals  is  made  for 
market  purposes  and  particularly  with  reference  to  the  possibility  of  inspecting 
such  meat.  Attention  is  called  to  the  possible  presence  of  dangerous  parasites 
and  bacteria  in  the  meat  of  game  and  to  the  extent  to  which  this  meat  is  con- 
sumed. While  it  is  evident  that  some  form  of  inspection  should  be  made  of 
the  meat  of  wild  game,  it  is  admitted  that  the  introduction  of  such  a  measure 
would  greatly  increase  the  price  of  the  meat  and  would  be  impractical  except  in 
the  case  of  Berlin  and  a  few  of  the  other  large  cities. 

The  veterinarian's  pocket  counsel  (St.  Joseph,  Mo.,  1907,  pp.  168). — Brief 
descriptions  are  given  of  the  common  disease  and  defects  of  domestic  animals, 
together  with  a  list  of  68  medicinal  preparations  which  may  be  used  in  the 
treatment  of  these  diseases.  The  properties  of  common  veterinary  medicines 
are  explained  and  a  brief  glossary  is  appended  of  scientific  terms  used  in  veter- 
inary practice. 
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Chapters  in  rural  progress,  K.  L.  Butterfielu  {Chicayo,  1908,  pp.  IX  + 
251). — This  book  presents  some  of  the  more  signifleaiit  phases  of  the  rural 
problem  which  is  said  to  be  "  isolation,"  and  particularly  describes  some  of 
the  agencies  at  work  in  solving  it.  Chief  among  the  latter  are  discussed  road 
improvsment,  telephone  service,  interurbau  electric  railways,  many  phases  of 
agricultural  education,  farmers'  organizations,  the  church,  and  general  interest 
in  rural  problems.  With  these  agencies  at  work  in  removing  the  feeling  of 
isolation  so  characteristic  of  farm  life,  their  operation  during  the  past  decade 
is  believed  to  indicate  for  the  future  a  steady  improvement  in  rural  conditions, 
a  larger  development  of  rural  life,  and  a  greater  i)rosperity  for  agriculture. 

An  inquiry  into  the  rent  of  agricultural  land  in  England  and  Wales  dur- 
ing- the  nineteenth  century.  It.  J.  Thompson  {Jour.  Roy.  iStutis.  fe'oc.,  70 
{1901),  No.  J,,  pp.  oS7-l>J'i,  (tyin.  1). — Tabulated  data  secured  by  investigation 
and  from  various  sources  are  presented  and  discussed  from  the  standpoints 
of  actual  and  economic  rent. 

Under  the  former  which  considers  only  gross  rent,  the  conclusion  is  drawn 
that  "the  average  rent  of  agricultural  land  in  England  and  Wales  in  liXK)  was 
30  per  cent  below  the  figure  of  1872,  34  per  cent  below  the  maximum  of  1877, 
and  13  per  cent  below  the  tigure  of  184G."  The  economic  rent  is  determined 
by  taking  the  average  of  gross  rent  for  the  century  as  equal  to  fl,  and  deduct- 
ing estimated  expenditures  for  repairs,  management,  interest,  etc.,  as  equal  to 
15s.  5d.,  the  balance  of  4s.  7d.  representing  the  rent  per  acre  of  the  land  itself, 
i.  e.,  the  economic  rent.  Thus  the  annual  net  return  to  the  nation  during  the 
century  on  27,400,000  acres  was  about  £6,300,000.  The  paper  is  followed  by 
a  discussion. 

Variations  in  the  value  of  land  in  England  during-  the  nineteenth  century, 
A.  DE  FoviLLE  {I'Jcoii.  Friuiv.,  36  {1908),  I,  No.  12,  pp.  .',01,  J,08). — Statistical 
data  are  presented  and  discussed  which  show  a  gradual  increase  in  the  value 
of  land  from  the  beginning  of  the  century  to  the  years  1871-187.5  when  the 
maximum  was  reached.  Regarding  this  period  as  100,  the  decline  in  laud 
values  is  thus  shown:  For  1876-1880,  96;  1881-1885,  86;  1S86-1S90,  77;  1801- 
1895,  70;  and  1896-1900,  71.  Comparative  figures  show  a  close  correspondence 
between  the  value  of  land,  tax  rates,  and  the  prices  of  agricultural  products 
during  the  same  periods. 

Small  holdings  and  allotments  act,  1907  {London:  Gov't.,  1907,  pp.  28). — 
This  is  the  text  of  the  law  which  iiecame  operative  January  1,  1908,  conferring 
authority  on  the  county  councils  or  the  conunissioners  of  the  Board  of  Agricul- 
ture and  Fisheries  to  acquire  lands,  either  freely  or  compulsorily,  for  the  us(? 
of  small  holdings. 

Circular  under  the  small  holdings  act,  T.  H.  Elliott  {Jour.  Bd.  Ayr.  [Lon- 
don], I'f  {J908),  No.  12,  pp.  7.;-'/-7J7).— This  circular  by  the  Board  of  Agricul- 
ture and  Fisheries  sunnnarlzes  the  i)owers  and  duties  of  parish  councils  and 
chairmen  of  parish  meetings  regarding  the  acquisition,  management,  and  con- 
trol of  land  for  small  holdings  in  England  and  Wales  under  the  provisions  of 
the  act  of  1907. 

The  agricultural  cooperative  movement  in  France,  M.  Lair  {Rev.  Leon. 
Intcrnat.,  5  {1908),  I,  Xo.  1,  pp.  G2-/0()). — This  is  a  history  of  agricultural 
cooperation  in  France  from  its  legal  establishment  in  1884  to  the  year  1906, 
with  a  discussion  of  its  economic  significance  and  prospects  for  future  develop- 
ment.    The  cooperative  societies  ia  France  numbered  more  than  4,000  in  19fX>. 
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The  rural  credit  system  of  Prussia,  H.  Maueb  (Das  Lntidschaftliche  Kredit- 
iccscii  Prcus-sois.  Str<tMshHr<j,  1!)07,  pp.  206). — This  is  a  contribution  to  tlie 
history  of  agriculturnl  credit  in  Prussia  from  1S05  to  1905.  An  extensive  bibli- 
ograpliy  is  included. 

The  rural  leagues  in  Italy,  E.  Brianza  {Riv.  Interna^.  Sci.  8oc.,  f'/  (1907), 
No.  176,  pp.  5 '(6-559). — This  is  a  brief  discussion  of  the  organization  and  func- 
tions of  the  rural  associations  for  the  improvement  of  the  farm  laboring  classes 
in  Italy,  the  causes  which  gave  rise  to  these  leagues,  and  the  results  which  have 
followed  their  organization.  The  economic  and  social  conditions  of  farm  la- 
borers have  been  improved  since  these  associations  were  formed. 

The  agricultural  situation,  E.  Lahitte  (La  Situacion  Agricola.  Buenos 
Ayrcs,  1907,  pp.  23). — The  author  discusses  the  prevailing  agricultural  condi- 
tions in  Argentina,  and  presents  a  proposed  law  for  the  establishment  of 
cooperative  societies  which  carries  a  grant  of  $2,000,000  for  the  promotion  of 
agricultural  credit  among  farmers. 

Agricultural  credit,  E.  Lahitte  (El  Crcdito  Agricola.  Buenos  Ayrcs,  1907, 
pp.  29). — This  pamphlet  gives  a  brief  review  of  the  development  of  agricultural 
cooperative  societies  in  various  countries,  shows  the  great  need  of  credit  on 
the  part  of  farmers,  and  makes  a  plea  for  the  ytassage  of  a  law  to  promote 
cooperative  societies  and  agricultural  credit  in  Argentina. 

The  farm  labor  problem,  E.  von  Graeve  (Illus.  Landw.  Ztg.,  27  (1907), 
No.  lO.'f,  pp.  S93,  89Jf). — The  author  calls  attention  to  the  increasing  difficulty  of 
securing  farm  help  and  gives  an  outline  of  the  plan  carried  out  on  his  own 
estate  for  keeping  his  laborers  on  the  land. 

The  system  consists  in  granting  holidays  to  the  help  during  certain  seasons  of 
the  year,  when  it  will  interfere  least  with  the  heavier  and  necessary  duties  of 
the  farm,  and  other  privileges  as  a  free  dwelling,  garden,  cow,  wood,  manure,  etc. 
The  estimated  income  of  a  married  man  on  this  basis  is  placed  at  533  marks 
(about  $128),  and  of  a  young  person  219.50  marks.  In  addition  a  premium  is 
paid  to  young  workers  according  to  age  which  at  20  equals  50  marks.  When 
all  items  are  taken  into  consideration,  the  farm  hand  is  shown  to  be  far  better 
off  than  the  ordinary  factory  hand  in  cities. 

The  agricultural  labor  problem.,  J.  G.  Mailath  (Ztsclir.  Agrarpolitilc,  6 
(190S),  No.  1,  pp.  15-25). — The  author  points  out  many  differences  between 
agriculture  and  other  industries  which  directlj'  or  indirectly  affect  the  question 
of  labor.  As  means  for  improving  the  relations  between  master  and  man  and 
of  placing  the  agricultural  industry  on  an  independent  economic  basis,  the 
author  advocates  the  granting  of  a  piece  of  land  by  the  proprietor  for  the  use 
of  the  laborer,  the  regulation  of  the  tariff  with  regard  to  the  exportation  of 
agricultural  products,  and  the  appointment  of  an  arbitration  commission  to 
settle  farm  labor  disputes. 

The  wages  of  British  agricultural  laborers,  B.  Skalweit  (Mitt.  Dcut. 
Landw.  Gescll.,  23  (1908),  Bcilagc  No.  1,  pp.  1.',,  dgm.  7) .—Statistical  data  are 
presented  and  discussed  as  to  the  different  kinds  of  farm  help  and  their  wages 
in  the  various  counties  of  the  United  Kingdom  from  1790  to  1900.  The  prices 
of  the  most  important  necessaries  of  life  are  also  included,  and  their  bearing 
on  the  improvement  in  the  standard  of  living  of  farm  laborers  is  pointed  out. 

Num^bers  engaged  in  the  chief  agricultural  pursuits,  1870-1900  (f7.  8. 
Dcpt.  Agr.,  Bur.  Statis.  Crop  Reporter,  10  (1908),  No.  5,  pp.  35,  36),— Census 
decade  returns  for  the  United  States  are  presented  and  discussed. 

In  general  the  number  of  persons  engaged  in  agricultural  pursuits  in  1S70 
was  5,919,857  and  in  1900,  10,243,403.  Compared  with  the  total  population  for 
these  years  it  shows  an  increase  of  73  per  cent  in  the  number  of  persons  en- 
gaged in  agriculture,  with  97  per  cent  increase  in  the  general  population.     A 
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study  of  tlif  comiiarativc  liguros  of  tlio  main  imrsuits  of  the  aj^ricultural  iu- 
(lustrj-  shows  a  similar  decline.  A  point  of  interest,  however,  is  "  that  the 
increase  in  the  number  of  agricultural  laborers  from  1870  to  1900,  inclusive, 
was  only  oL'.S  per  cent,  against  an  increase  of  73  per  cent  in  the  total  number 
of  persons  engaged  in  the  chief  agricultural  pursuits  and  an  increase  of  90.3 
per  cent  in  the  number  of  farmers,  planters,  and  overseers.  If  this  is  unsatis- 
factory from  the  point  of  view  of  the  farmer  who  happens  to  be  suffering  for 
lack  of  needed  help,  it  is  gratifying  to  one  whose  pleasure  is  in  the  increase  of 
the  independent  classes  rather  than  in  that  of  the  classes  dependent  on  wages." 

Crop  Reporter  (T.  .Sf.  Drpf.  Af/r.,  Bur.  Statiti.  Crop  Reporter,  10  {1908),  No. 
5,  pp.  SJ~iO). — The  usual  data  as  to  the  condition  of  crops  in  the  United  States 
and  f(n-eign  countries  and  the  yields,  value,  and  prices  of  agricultural  products 
are  discussed,  together  with  an  article  on  the  numbers  engaged  in  the  chief 
agricultural  pursuits,  1S70-1900,  noted  above. 

Statistical  report  of  the  Illinois  State  Board  of  Agriculture  for  December 
1,  1907,  E.  E,  McCoy  (111.  Bd.  Ayr.  Circ.  2W,  pp.  yo).— Statistical  data  of  acre- 
age, yields,  and  value  of  crops,  number  and  value  of  live  stock,  and  quantity  and 
value  of  dairy  and  other  products  raised  in  the  State  in  1907.  Of  a  total  value 
of  !fiL'SO.0(!O.02O,  corn  heads  the  list  with  a  value  of  $111,344,922. 

Agricultural  statistics,  Ireland,  1907,  W.  G.  S.  Adams  {Dept.  Agr.  and  Tech. 
lu-str.  Ircluinl.  A</r.  Static.  J'J07.  pp.  -'i'/). — Data  are  presented  on  the  acreage  in 
crops,  the  estimated  yields,  and  the  number  and  kind  of  live  stock  in  each 
county  of  Ireland  in  1907. 

Land  occupation,  live  stock,  and  agriculture  in  New  Zealand,  E.  J.  von 
Dadelszen  {yew  Zeal.  Off.  Yearbook  1907,  pp.  SS'i-.'/lO). — Statistical  data  on 
the  number  and  size  of  holdings,  number  and  kinds  of  live  stock,  and  acreage 
and  yields  of  the  principal  crops  in  1907  are  tabulated  in  comparison  with  sim- 
ilar data  for  preceding  years  and  discussed.  Of  a  total  of  72,338,  holdings  of 
the  following  size  present  the  largest  proportions:  From  1  to  10  acres,  20,455; 
from  10  to  50  acres,  12,012;  and  from  100  to  200  acres,  10,251.  The  total  of 
occupied  land  in  1907  was  37,408,473  acres. 

AGRICULTURAL  EDUCATION. 

Notes  on  the  history  of  agricultural  pedagogy  in  the  United  States,  A.  C. 
True  {Proc.  Soe.  Prom.  Agr.  8ei.,  28  {1907),  pp.  8'i-106). — This  paper,  pre- 
sented at  the  annual  meeting  of  the  Society  for  the  Promotion  of  Agricultural 
Science  held  at  Lansing,  Mich.,  May  27,  1907,  includes  an  account  of  the  general 
development  of  pedagogical  ideas  in  Europe  and  America  from  about  the  mid- 
dle of  the  seventeenth  century  to  the  present  time,  and  the  history  of  agricul- 
tural pedagogics — the  time  during  which  agriculture  has  been  taught  in  our 
schools,  divided  into  four  periods,  viz,  (1)  the  tentative  period,  from  1820-1857, 
when  efforts  were  made  to  establish  agricultural  instruction  in  elementary  pub- 
lic schools,  ])rivate  secondary  schools,  colleges  under  the  head  of  agricultural 
chemistry,  and  State  agricultural  colleges;  (2)  the  period  of  organization  of 
agricultural  colleges,  from  1857-1880;  (3)  the  ex])erinient  station  period,  from 
1880-1895:  and  (4)  the  period  of  specialization  and  expansion,  from  1895-1907. 

History  of  colleg'iate  education  in  agriculture,  E.  Davenport  {Proc.  Soc. 
Prom.  Agr.  ScL,  28  {1907),  pp.  Ji3-53). — The  writer  deals  esi)ecially  with  the 
various  influences  which  led  up  to  the  legislation  of  18G2  known  as  the  Land- 
grant  Act  or  the  first  Morrill  Act,  and  traces  at  some  length  the  movement  in 
Illinois  under  the  leadership  of  .Tonathan  B.  Turner,  one  of  the  early  professors 
in  Illinois  College,  at  Jacksonville. 
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Annual  report  Winnebago  County  schools,  1907,  O.  J.  Keen  (Rock ford, 
III.,  nxn,  piK  'JO,  fills.  I  on.  (Igm-s.  '/). — This  report  deals  not  only  with  the  work 
of  the  superintendent  diuMng  the  past  year  in  the  scliools  of  Winnebago  County, 
111.,  but  also  with  numerous  suggestions  for  improving  the  schools. 

In  the  first  chapter,  "  What  to  do  and  how  to  do  it,"  the  writer  gives  numerous 
suggestions  for  beautifying  school  grounds.  He  shows  illustrations  of  school 
buildings  with  uuimproA-ed  surroundings  and  gives  planting  plans  drawn  to 
scale  for  the  improvement  of  the  grounds.  There  are  four  such  plans,  each  rep- 
resenting a  different  type  of  schoolhouse  and  school  grounds,  and  hence  a 
different  in'ohlem.  In  a  chapter  on  "  Some  things  done  and  otherwise,"  reports 
of  progress  from  different  teachers  are  given.  Chapter  3  is  taken  up  with  indus- 
trial education,  an  educational  campaign  in  behalf  of  trees,  the  education  ex- 
cursion to  the  Illinois  College  of  Agriculture,  and  the  work  of  the  Winnebago 
County  boys'  and  girls'  clubs.  Other  chapters  deal  with  libraries,  school-room 
decoration,  patriotism  in  the  public  schools,  the  Country  School  Teachers* 
Association  of  Illinois,  statistics,  points  of  school  law,  and  consolidation.  The 
John  Swaney  Consolidated  School  in  Putnam  County,  111.,  is  described  at  con- 
siderable length.  This  school  includes  in  its  course  of  study  3  courses  in 
agronomy,  2  in  animal  husbandry.  1  in  horticulture,  3  years  of  household 
science,  and  1  year  of  manual  training,  all  of  which  are  elective. 

Some  experiments  in  elementary  a'griculture  for  the  Auckland  public 
schools  (Education:  Maiutal  (iiid  Technical  J iixtruction.  WcUiiKjton,  Xew 
Zeal.:  Gov't,  1901,  pp.  56-64). — These  are  simple  school  experiments  intended  to 
aid  teachers  in  giving  instruction  in  elementary  agriculture.  It  is  recommended 
that  1  hour  a  week  be  devoted  to  this  work,  giving  one-third  of  the  time  to 
indoor  experiments  with  plants,  one-third  to  outdoor  experiments  with  plants, 
and  one-third  to  experiments  with  soils  or  milk  or  other  phases  of  agriculture. 
Twelve  exercises  relating  to  germination  are  given  for  indoor  work  during  the 
first  year,  and  12  exercises  dealing  with  seedlings  for  the  second  year's  work. 
The  outdoor  experiments  are  to  be  conducted  in  the  school  garden,  and  relate 
to  tillage,  manures,  commercial  fertilizers,  and  the  cultivation  of  particular 
crops,  such  as  potatoes.  Ten  experiments  with  soils  are  outlined,  and  11  with 
millv.     Lists  of  apparatus  and  material  necessary  for  these  exercises  are  given. 

Experiments  in  nature  study  for  teachers  in  the  Wellington  education 
district  (Education:  Manual  and  Technical  Instruction.  Wellington,  New 
Zeal.:  Gov't,  1907,  pp.  64-69). — A  large  number  of  simple  experiments  relating 
to  the  following  toitics  are  given  :  Composition  of  air  and  water,  experiments 
with  hydrogen,  ammonia,  starch  and  sugar,  germinating  seeds,  roots,  stems, 
leaves,  flowers,  and  fruits. 

Beautifying  school  grounds,  W.  A.  Henky  (Wis.  Jour.  Ed.,  .'/O  (1908),  No. 
1,  pp.  D,  10). — Suggestions  for  tree  and  shrub  nurseries  in  connection  with 
comity  normal  training  schools. 

Domestic  science,  its  growth  and  influence,  Hettie  M.  Anthony  (Trans. 
III.  Hort.  8oc.,  n.  ser.,  J,0  (1906),  pp.  I'l'i-loO). — This  is  a  paper  on  the  introduc- 
tion, growth,  and  influence  of  instruction  in  domestic  science  presented  at  the 
annual  convention  of  the  Illinois  State  Horticultural  Society  held  at  the  Univer- 
sity of  Illinois,  December  12-14,  190G. 

Home  nature-study  course,  Anna  B.  Com  stock  and  J.  W.  Spencer  (Home 
yaturc-Studu  Course  [Cornell  Univ.,  State  Col.  Agr.],  n.  ser.,  .',  (190S),  No.  3, 
pp.  24,  figs.  9). — Suggestions  are  given  for  winter  work  of  third-year  pupils  as 
outlined  in  the  Syllabus  of  Nature  Study  and  Agriculture,  issued  by  the  New 
York  State  Education  Department.  There  are  2  lessons  on  the  raccoon,  3  on 
the  downy  woodpecker,  1  on  the  hairy  woodpecker,  3  on  snakes,  including  the 
carter  or  garden,  milk,  and  common  or  banded  water  snakes,  3  on  the  onion,  1 
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each  OH  the  snowdrop  and  crocus,  and  3  on  the  lienilock.  A  list  of  books  referred 
to  in  the  lessons  of  the  home  nature-study  course,  1907-8,  is  api^ended. 

[Lessons  in  elementary  agriculture]  (Cornell  [Univ.,  State  Col.  Agr.],  Rural 
School  Leaflet,  1  (IDOS).  X„.  .7.  pp.  65-76,  figs.  6).— This  number  contains,  in 
addition  to  a  foreword  to  the  teacher  on  the  use  of  the  leaflet,  the  following 
lessons:  Proportions  of  a  Horse,  by  M.  W.  Harper;  Plant  Food,  by  G.  F.  Warren  ; 
Practical  Exercises  on  Feathers,  by  J.  E.  Rice;  Lessons  in  Dniryinij  and  Some 
New  York  Dairy  Statistics,  by  K.  A.  I'earson. 

An  elementary  laboratory  study  in  crops,  J.  A.  Jeffery  (Mich.  State  Supt, 
Pub.  I  list  r.  Jiul.  J6,  pp.  28,  figs.  N) — This  is  a  series  of  15  crop  studies  prepared 
by  the  professor  of  agronomy  at  the  Michigan  Agricultural  College  for  use  in 
the  public  schools  in  connection  with  a  text-book.  The  exercises  begin  with 
studies  of  germination,  and  are  followed  by  studies  of  seedlings,  food  stored  in 
seetls,  depth  of  i)lanting,  vitality  of  seed  as  affected  by  age,  temperature,  etc., 
and  practical  means  of  testing  seed  corn.  The  lessons  are  accompanied  by  di- 
rections for  judging  corn  and  a  score  card. 

An  elementary  laboratory  study  in  soils  for  the  schools  of  Michig'an, 
J.  A.  Jeffery  (Mich.  State  Supt.  Pub.  Imtr.  Bui.  27,  pp.  36,  figs.  12). — This 
bulletin  is  intended  for  pupils  in  the  public  schools  and  the  exercises  are  out- 
lined with  a  view  to  enabling  the  pupil  to  acquire  experimental  knowledge  of 
the  bearing  of  the  study  of  soils  upon  farm  practice  and  to  illustrate  or  confirm 
knowledge  gained  through  text-books  or  observation.  The  exercises  are  in- 
tended to  illusti-ate  specific  gravity  of  soils,  pore  space  in  soils,  their  weight, 
water-holding  power,  moisture  losses,  the  effects  of  mulches,  puddling,  organic 
matter  and  sandy  material  in  soils  upon  retention  of  moisture,  and  the  tem- 
pei'ature  of  soils. 

The  soil:  With  reference  to  fertility  and  moisture,  J.  T.  Willard  {Indus- 
trialist,  Agr.  Ed.  Ser.,  1  {1908),  No.  1,  pp.  15,  fig.  i).— This  is  the  first  of  a 
series  of  pamphlets  intended  for  the  teachers  of  Kansas  to  give  the  work  of 
agricultural  education  a  scientific  basis.  The  soil  is  discussed  with  particular 
reference  to  fertility  and  moisture,  and  some  attention  is  given  to  the  origin 
and  formation  of  soils,  kinds  of  soil,  the  chemical  elements  of  fertility,  the 
maintenance  of  fertility,  humus,  nitrification,  soil  water,  and  dry  farming. 

How  plants  feed  and  grow  {Industrialist,  Agr.  Ed.  Ser.,  1  {1908),  No.  2, 
pp.  32). — This  subject  is  discusseil  in  two  parts.  (1)  How  plants  feed,  by  J. 
T.  Willard,  deals  with  the  absorption  and  use  of  water  in  plants  and  the  sources 
and  uses  of  carbon,  oxygen,  nitrogen,  and  mineral  matter.  (2)  How  plants 
grow,  by  G.  F.  Freeman,  discusses  the  seed  and  its  parts,  germination,  growth, 
the  functions  of  stem,  buds  and  flowers,  the  fertilization  of  flowers,  the  produc- 
tion of  fruit,  and  vegetative  reproduction. 

Tree  culture,  A.  Dickens  {Industrialist,  Agr.  Ed.  Ser.,  1  (1908),  No.  If,  pp. 
79,  figs.  12,  dgm.  1). — This  number  of  the  agricultural  education  series  is 
devoted  to  farm  forestry,  dealing  with  the  effect  of  trees  on  soil  and  climate, 
the  value  of  trees,  utilizing  waste  lands  by  growing  trees  upon  them,  the  use 
of  trees  for  shade  and  ornament,  and  notes  on  the  best  deciduous  species  to 
use  for  fuel,  posts,  and  general  planting,  evergreens,  fruit  trees,  the  prepara- 
tion of  soil,  propagation  of  forest  trees  from  seeds,  buds,  cuttings,  and  grafts, 
transplanting,    i)runing,    spraying,    and    cultivation. 

Outline  of  a  course  of  study  and  reading  on  types  and  breeds  of  farm 
animals,  C.  S.  Plumb  {Ohio  State  (iraiige  Ed.  Bui.  [3],  pp.  6-9). — A  course  of 
study  prepared  for  members  of  the  Ohio  State  Grange,  consisting  of  ir>  lessons 
based  on  Types  and  Breeds  of  Farm  Animals  by  the  author. 
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The  horse,  F.  R.  Marshall  {Agr.  Vol.  Hit.  Bui.  [Ohio  ^tate  Umv.1.  .3  (1908), 
No.  5.  pp.  -'/-'S,  flf/'<-  •'>)■ — -^  brief  elementary  discnssion  of  the  points  of  a  good 
horse. 

Swine,  G,  C.  Wheeler  {IndustriaJiM,  Farmers'  Inst.  8er.,  1  {190~),  No.  1, 
pp.  61,  figs.  I't). — This  is  the  first  of  a  farmers'  institute  series  of  articles  on 
important  farm  topics.  It  deals  with  the  history,  breecte,  feeding,  care  and 
management  of  swine,  swine  registers  and  score  cards  for  fat  hogs  and  for 
bacon  bogs. 

Farm  daii-ying',  D.  M.  Wilson  (Intlustrialist,  Fanners'  Inst.  Ser.,  1  {1901), 
No.  2,  pp.  97,  figs.  7). — This  article  deals  with  the  breeds  of  dairy  cows,  their 
feeding,  care,  and  management,  and  the  marlceting  of  milk  for  the  city  trade. 

Kentucky  State  Farmers'  Institute  [Off.  Rpt.  Ky.  State  Farmers'  Inst., 
2  {1901),  pp.  20.'i,  figs  9,  <Jgm.  1). — This  includes  the  proceedings,  addresses  and 
lectures  of  the  Kentucky  State  Farmers'  Institute  at  the  second  aunnal  meeting 
held  at  Shelbyville.  Feliruary  26-28,  1007.  under  the  auspices  of  the  State  De- 
partment of  Agriculture. 

MISCELLANEOUS. 

Annual  Reports  of  the  Department  of  Agriculture.  1907  (U.  S.  Dept.  Agr. 
Rpts.  1901.  pp.  8J 1). — This  is  made  up  of  the  reports  of  the  Secretary  and  heads 
of  Bureaus.     The  various  reports  are  also  issued  as  sejiarates. 

Report  of  the  Secretary  of  Agriculture,  1907,  James  Wilsojj  {U.  S.  Dept. 
Agr.  Rpt.  .S.5,  pp.  100). — A  general  review  of  the  work  of  this  Department  dur- 
ing the  fiscal  year  ended  June  30,  1007,  and  reprinted  from  the  publication  noted 
above. 

Twentieth  Annual  Report  of  Alabama  College  Station,  1907  {Alabama 
Col.  Sta.  Rpt.  1901.  pp.  5.S). — This  includes  the  organization  list  of  the  station, 
a  financial  statement  for  the  fiscal  year  ended  June  .':50,  3!)(i7.  and  reports  of  the 
director  and  heads  of  departments  covering  the  work  of  the  station  during  the 
year. 

Annual  report  of  the  director  for  the  fiscal  year  ending  June  30,  1907 
(Delaware  8ta.  Bui.  80,  pp.  16). — This  contains  the  organization  list  of  the 
station,  the  report  of  the  director  on  the  work,  personnel,  equipment,  and  needs 
of  the  station,  a  financial  statement  for  the  fi.scal  year  ended  June  30,  1907,  and 
a  list  of  the  bulletins  available  for  distribution. 

Twentieth  Annual  Report  of  Louisiana  Stations,  1907  (Louisiana  Stas. 
Rpt.  1901,  pp.  ,32). — This  contains  the  organization  list,  reports  on  the  work  at 
the  Sugar  Station  at  Audubon  Park,  the  State  Station  at  Baton  Rouge,  and  the 
North  Louisiana  Station  at  Calhoun,  a  summary  of  analyses  of  fertilizers,  feed- 
ing stuffs,  Paris  green,  and  miscellaneous  materials,  a  brief  synopsis  of  the 
work  of  the  State  geological  survey,  and  a  financial  statement  for  the  fiscal 
year  ended  June  30,  1907. 

Fifteenth  Annual  Report  of  Minnesota  Station,  1907  {:Minncsota  Sta.  Rpt. 
1901,  pp.  XLII+2.~)G). — This  contains  the  organization  list  of  the  station,  a 
financial  statement  for  the  fiscal  year  ended  June  30,  1907,  a  list  of  the  bulle- 
tins published  during  the  year,  the  report  of  the  director  including  sunnnaries 
of  the  work  of  the  different  divisions  and  of  the  Northwest  and  Northeast  ex- 
perimental farms,  a  study  of  certain  cathartics,  abstracted  on  p.  lOS,')  of  this 
issue,  and  reprints  of  Bulletins  97-101. 

Annual  Report  of  New  Jersey  Stations,  1907  (New  .lerseg  Stas.  Rpt.  1901, 
pp.  XXIT+.'j60). — This  includes  the  oi-ganization  list  of  the  stations,  a  finan- 
cial statement  for  the  State  Station  for  the  fiscal  year  ended  October  .'>1.  1907. 
and  for  the  College  Station  for  the  fiscal  year  ended  June  30,  1907,  a  report  of 
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the  director  reviewins  difl'ereiit  linos  ol'  stalion  worlc,  brief  notes  on  meteoro- 
logical data  for  the  year,  and  departmental  reports  abstracted  elsewhere  in 
this  issue.  A  report  on  the  inspection  of  feeding  stuffs  has  been  previously 
noted  (E.  S.  R.,  19,  p.  GO),  as  has  also  one  on  the  inspection  of  Paris  green 
(E.  S.  R.,  10,  p.  .")S). 
Annual   Report  of  South  Dakota   Station,    1906    {South  Dakota  Sta.   Rpt. 

1906,  pp.  0-17). — This  is  a  report  of  the  director  of  the  station,  including  a 
financial  statement  for  the  fiscal  year  ended  June  :>(),  11)00,  and  a  synopsis  of  the 
publications  of  the  year,  suppleniontod  by  reports  of  the  different  departments. 

Annual  Report  of  South  Dakota  Station,    1907    {Soutli   Dakota  Sta.  Rpt. 

1907,  pp.  7-28). — Data  corresponding  to  the  above  are  reported  for  the  fiscal 
year  ended  June  30,  1907,  together  with  a  list  of  the  exchanges  of  the  station. 

Index  {Hawaiian  Sugar  Planters'  Sta.,  Div.  Eat.  [Pamphlet],  pp.  J/). — ^An 
index  to  Volume  2,  comprising  Bulletins  2-5. 

Experiment  Station  Work,  XLVI  {U.  S.  Dept.  Agr.,  Farmers'  Bui.  320, 
pp.  32). — This  number  contains  articles  on  the  following  subjects:  Fish  fer- 
tilizer, reclamation  of  salt  marshes,  Bermuda  hay,  protein  content  of  forage 
crops,  quality  in  wheat,  potato  spraying,  anesthetics  in  forcing  plants,  fatten- 
ing cattle  for  market,  cotton-seed  meal  and  corn  silage  for  cows,  carbonated 
milk,  and  preservation  of  fence  posts. 

Report  of  the  Bureau  of  Agriculture  for  the  fiscal  year  ending  June  30, 
1907  {Philippine  Agr.  Rev.,  1  {IDOS),  No.  1,  pp.  O-G.'i,  ;>/•<.  i-J).— A  progress  re- 
port of  the  administrative,  plant  industry,  and  animal  industry  divisions  of  the 
Philippine  Bureau  of  Agriculture. 

Report  on  agricultural  investigations  in  Prussia  during  the  years  1901  to 
1905,  H.  Neukauek  et  al.  {Lundic.  Juhrb.,  .37  {lOOS),  Sup.  1,  pp.  XI  +  2S7).— 
This  report  exi)lains  in  some  detail  the  system  of  agricultural  research  in  Prus- 
sia and  describes  the  various  lines  of  scientific  and  practical  work  of  the  vari- 
ous experiment  stations  and  other  research  instituticais. 


NOTES. 


Alaljama  College  and  Station. — A  more  complete  differentiation  in  organization 
ias  been  brought  about  by  the  establishment  of  the  positions  of  deans  of  the 
faculties  of  academic  departments,  engineering  and  mines,  and  agricultural 
science,  B.  B.  Ross  being  appointed  to  the  position  last  named.  An  assistant- 
ship  in  animal  pathology  and  bacteriology  has  been  established.  Recent  pro- 
motions include  those  of  D.  T.  Gray  to  professor  of  animal  industry  and  L.  N. 
Duncan  to  assistant  professor  of  agriculture.  C.  LeR.  Hare  has  been  made 
professor  of  physical  and  physiological  chemisti'y  and  R.  S.  Mackintosh  pro- 
fessor of  horticulture  and  forestry.  C.  M.  Floyd  has  resigned  as  farm  superin- 
tendent and  is  succeeded  by  E.  F.  Cauthen,  who  will  also  act  as  recorder  in  the 
station.  I.  S.  McAdory  has  been  appointed  assistant  in  veterinary  science  and 
W.  F.  Turner,  a  graduate  of  the  Massachusetts  College,  assistant  in  entomology. 

California  University. — The  summer  school,  which  opened  June  22,  includes 
courses  in  forestry,  under  Findley  Burns,  of  the  Forest  Service,  and  agricul- 
ture, under  Leroy  Anderson,  of  the  university,  and  Riley  Oren  Johnson,  of  the 
Chico  State  Normal  School. 

Georgia  College. — A  better-farming  special  was  sent  out  this  spring  for  a  34- 
day  trip,  covering  the  entire  State.  The  train  was  visited  by  over  1.50,000  people, 
the  attendance  in  some  places  reaching  5,000.  The  subjects  discussed  included 
seed  selection,  fertilizers,  care  of  live  stock,  orchards,  gardening  and  truck 
growing,  insects,  plant  diseases,  handling  and  utilizing  cotton  products,  manage- 
ment of  farm  lauds,  and  agricultural  education. 

Hawaii  College. — I»ress  reports  announce  the  election  of  J.  W.  Gilmore,  of 
the  Pennsylvania  Station,  as  president. 

Idaho  University. — The  Agricultural  Club  has  established  the  Idalio  Student 
Farmer  as  a  quarterly.  Dr.  C.  A.  Peters,  professor  of  chemistry,  has  been  given 
leave  of  absence  for  one  year,  which  is  to  be  spent  in  study  in  Berlin. 

Indiana  Station. — Walter  P.  Kelley  has  resigned  as  assistant  in  soil  improve- 
ment to  accept  an  appointment  as  expert  in  soil  improvement  in  the  Hawaii 
Station. 

Iowa  College  and  Station. — G.  L.  McKay  has  resigned  as  dairyman  to  become 
secretary  of  the  National  Dairy  Manufacturers'  Association.  Recent  promo- 
tions include  those  of  M.  L.  Bowman  to  professor  and  H.  G.  Bell  and  B.  "W. 
Crossley  to  assistant  professors  of  farm  crops,  and  of  H.  C.  Pierce  to  assistant 
professor  of  animal  husbandry  in  charge  of  the  poultry  department. 

Kansas  College  and  Station. — According  to  press  reports  teachers'  courses  in 
domestic  science  and  agriculture  were  opened  M«y  10,  the  domestic  science 
course  to  continue  for  10  weeks  and  the  agricultural  course  for  6  weeks.  Mrs. 
Dalinda  Cotey,  formerly  of  the  Utah  College,  has  been  appointed  professor  of 
domestic  science,  vice  Mrs.  Henrietta  W.  Calvin,  resigned  to  accept  the  professor- 
ship of  household  economics  at  Purdue  University.  A.  L.  Peck,  assistant  horti- 
culturist, has  accepted  the  instructorship  in  landscape  gardening  at  the  Oregon 
College. 
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Kentucky  Station. — T.  R.  Bryant  has  been  appointed  assistant  in  animal  hus- 
bandry and  E.  J.  Kinney  assistant  in  entoniolojiy  and  botany. 

Louisiana  University  and  Stations. — H.  L.  Shantz  has  resigned  as  professor  of 
botany  to  accept  a  position  with  the  Bureau  of  Plant  Industry  of  this  Depart- 
ment. AV.  P.  Naquin,  assistant  sugar  chemist,  has  resigned  to  engage  in  com- 
menial  work,  and  has  been  succeeded  by  Benjamin  F.  Hochenedel.  Other 
appointments  include,  at  Baton  Kouge,  K.  G.  Fuller,  formerly  assistant  in  chem- 
istry at  (he  university,  as  assistant  chemist,  and  at  Calhoun,  Bruce  Anderson  as 
dairyman  and  the  reappointment,  after  a  year's  absence  in  commercial  work,  of 
E.  J.  Watson  as  horticulturist. 

Maine  University  and  Station. — At  the  recent  commencement  the  degree  of 
D.  Sc.  was  conferred  on  L.  H.  Merrill,  who  retired  from  station  work  July  1  to 
become  professor  of  biological  and  agricultural  chemistry  in  the  university. 
Dr.  Charles  E.  Lewis,  instructor  in  botany  in  the  University  of  Wisconsin,  has 
been  appointed  associate  vegetable  pathologist,  and  Miss  Maynie  R.  Curtis,  a 
postgraduate  student  at  the  University  of  Michigan,  has  been  appointed  as- 
sistant biologist. 

The  cornerstone  of  the  new  agricultural  building  was  laid  June  10  in  con- 
nection with  the  commencement  exercises.  The  programme  included  brief  ad- 
dresses by  President  Fellows,  Dean  Hurd,  Director  Jordan  of  the  New  York 
State  Station,  State  Superintendent  of  Public  Schools  Payson  Smith,  and  State 
Commissioner  of  Agriculture  A.  W.  Oilman.  A  substantial  red  brick  structure 
of  three  stories  and  high  basement  is  planned,  to  cost  about  $50,000.  It  is 
hojjed  the  building  will  be  ready  for  occupancy  during  the  next  college  year. 

Maryland  College. — The  college  has  purchased  a  railway  car  for  traveling 
school  work  and  fitted  it  up  into  living  quarters  for  the  instruction  staff,  and  a 
lecture  room  equipped  with  a  blackboard,  stereopticon,  and  other  appai-atus.  A 
month's  trip  made  during  May,  with  stops  of  about  three  days  in  a  place,  and 
forenoon  and  evening  sessions  of  two  hours'  each,  brought  out  a  good  attend- 
ance in  most  localities. 

Massachusetts  College  and  Station. — A  reorganization  of  the  instruction  in 
agriculture  has  been  effected  by  the  establishment  of  a  division  of  agriculture 
to  include  for  the  present  departments  of  animal  husbandry,  agronomy,  dairy- 
ing, and  farm  administi'ation.  J.  A.  Foord,  associate  professor  of  agronomy,  has 
been  made  acting  head  of  the  division  of  agriculture  and  professor  of  farm  ad- 
ministration, the  duties  of  the  latter  position  including  the  management  of  the 
college  farm.  A  department  of  hygiene  and  physical  culture  has  been  estab- 
lished in  charge  of  Percy  L.  Reynolds,  M.  D.  R.  D.  MacLaurin,  of  the  station, 
will  also  act  as  lecturer  in  organic  chemistry  in  the  college.  B.  F.  Jenks  has 
been  appointed  instructor  in  agricultural  education,  a  part  of  his  duties  to  con- 
sist of  instruction  in  agriculture  in  the  North  Adams  State  Normal  School.  The 
formal  organization  of  a  graduate  school  is  announced,  with  Prof.  C.  H.  Fernald 
as  dean. 

A  high-school  day  was  held  ]May  15,  at  which  the  senior  classes  of  near-by 
high  schools  were  invited  to  visit  the  college  and  look  into  its  work.  About  140 
jjupils,  representing  8  high  schools,  were  in  attendance,  accompanied  bj^  teachers 
and  in  some  cases  by  school  officials.  It  is  planned  to  make  this  an  annual 
occasion.  The  initial  I'egistration  in  the  summer  school  of  agriculture  was  153, 
mainly  teachers,  but  including  many  desiring  general  information  on  agriculture 
and  nature-study  topics. 

Minnesota  University  and  Station. — James  T.  Wyman,  Daniel  R.  Noyes,  and 
S.  (i.  Comstock,  of  the  board  of  regents,  have  been  succeeded  by  John  liind  and 
C.  A.  Smith,  of  Minneapolis,  and  Henry  B.  Hovland,  of  Duluth.     E.  M.  Freeman, 
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of  the  P.uroiin  of  Plant  Iiidiistiy  of  this  Deiiartiueut,  has  been  appointed  pro- 
fessor of  botany  and  plant  pathologist;  Edward  K.  Slater,  State  dairy  and  food 
commissioner,  assistant  professor  of  dairy  husbandry,  and  J.  T.  Stewart,  of 
the  drainage  investigations  of  this  Office,  professor  of  agricultural  engineering 
and  physics.  James  A.  Bull,  who  was  prominent  in  the  establishment  of  the 
school  of  agriculture,  died  April  27,  aged  74  years. 

A  summer  school  for  teachers  is  being  held  for  the  first  time,  its  object  being 
instruction  in  the  simpler  agricultural  subjects,  with  a  view  to  their  introduc- 
tion in  rural  schools. 

Missouri  University  and  Station. — Frank  G.  King,  assistant  in  animal  hus- 
bandry, has  resigned  to  accept  a  position  with  the  State  board  of  agriculture; 
E.  H.  P^avor,  instructor  in  horticulture,  has  resigned  to  accept  the  assistant  pro- 
fessorship of  horticulture  and  botany  at  the  Utah  College.  Joseph  R.  Keithley, 
a  recent  graduate  of  the  university,  has  been  appointed  assistant  in  dairy  hus- 
bandry. 

Contracts  have  been  let  for  the  erection  of  the  new  agricultural  building  and 
a  cold-storage  and  ice-making  plant.  The  agricultural  buildiug  is  to  be  located 
on  the  horticultural  grounds  one  block  from  the  main  campus  of  the  university. 
It  will  be  260  feet  long  and  will  consist  of  two  stories  and  a  high  basement. 
It  is  to  be  constructed  of  native  limestone,  thoroughly  fireproof  throughout, 
with  interior  finish  of  oali,  and  will  cost  about  $100,000.  In  addition  to  the 
administrative  offices  of  the  college  of  agriculture  and  of  the  station,  the  agri- 
cultural library  and  a  commodious  reading  room,  the  building  will  provide 
laboratories  and  class  rooms  for  the  departments  of  agronomy  and  animal 
husbandry.  It  will  also  be  used  as  the  headquarters  of  the  State  board  of 
agriculture,  the  State  highway  commissioner,  the  State  veterinarian,  the  State 
dairy  and  food  commissioner,  and  the  State  soil  survey. 

The  building  will  contain  an  auditorium  with  a  seating  capacity  of  abut  500, 
and  with  facilities  for  live  stock,  dairy,  meat,  or  other  demonstrations  for  use 
in  connection  with  the  farmers'  conventions  and  similar  gatherings  at  the  col- 
lege, and  in  the  basement  there  will  be  a  large  room  especially  designed  for 
poultry,  corn,  and  dairy  shows.  It  is  expected  to  complete  the  building  by 
March  1,  1909. 

The  cold-storage  and  ice-making  plant  is  to  be  installed  in  connection  with 
the  dairy  building,  and  will  contain  rooms  of  sufficient  size  to  permit  of  experi- 
ments in  the  storage  of  butter  and  other  dairy  products.  It  will  also  be  utilized 
iu  the  handling  of  the  dressed  meats  of  the  animals  studied  in  connection  with 
the  nutrition  investigations  under  the  Adams  Act. 

Nebraska  University  and  Station. — Extensive  improvements  are  in  progress  on 
the  station  grounds,  including  the  removal  of  the  veterinary  clinic  laboratory 
and  its  replacement  by  a  new  building  to  cost  $12,500,  and  plans  are  being 
drawn  for  a  plant  industry  building,  to  cost  from  $80,000  to  $100,000.  A.  F. 
Magdanz,  assistant  in  animal  husbandry,  and  F.  E.  Denny,  assistant  in  horti- 
culture, have  resigned  to  engage  in  commercial  work,  and  Miss  Stella  A.  Hart- 
zell,  assistant  in  agricultural  chemistry,  has  resigned  to  accept  a  similar  position 
at  the  Iowa  College.  E.  M.  Wilcox,  of  the  Alabama  College  and  Station,  has 
been  elected  professor  of  agricultural  botany  and  botanist  of  the  station,  and 
will  begin  work  September  1,  in  succession  to  F.  D.  Heald,  whose  resignation 
has  been  previously  noted. 

New  Hampshire  College  and  Station. — President  W.  D.  Gibbs  received  the  de- 
gree of  D.  Sc.  from  the  University  of  Maine  at  its  recent  commencement.  H.  F. 
Hall  has  resigned  as  horticulturist  and  C.  S.  Spooner  as  assistant  entomologist, 
and  they  have  been  succeeded  respectively  by  B.  S.  Pickett,  of  the  Illinois  Uni- 
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versity  niul  Station,  and  C.  F.  Jackson,  of  the  University  of  Ohio,  (^ther  ap- 
pointments include  W.  II.  Wicks,  formerly  of  the  Oregon  Stalion  and  recently 
a  graduate  student  at  Cornell  University,  as  assistant  horticulturist;  I.  M. 
Lewis,  of  the  University  of  Indiana,  as  assistant  in  hotany;  J.  C.  McNutt  as 
herdsman,  and  David  Lunisden  as  assistant  in  floriculture. 

New  Jersey  College  and  Stations. — K.  C.  Davis,  dean  of  the  school  of  agricul- 
ture of  St.  Uawrence  University,  has  heen  elected  associate  i)rofessor  of  agricul- 
ture and  prhicipal  of  the  agricultural  school,  his  services  to  begin  with  the 
opening  of  the  college  year.  F.  C.  Minkler,  animal  husbandman  of  the  station 
and  instructor  in  the  short  courses,  has  been  elected  instructor  in  animal  hus- 
bandry, and  Clarence  L.  Pfersch,  of  this  year's  graduating  class,  has  been  ap- 
l»oinled  assistant  chemist. 

New  York  State  Station. — An  approi)riation  of  $32,500  has  been  granted  by  the 
legislature  for  the  erection  of  an  auditorium. 

North  Carolina  State  Station. — W.  J.  Hartman,  a  graduate  of  the  Ontario 
Agricultural  College  and  of  the  Chicago  ^'eterinary  College,  has  been  appointed 
assistant  veterinarian,  and  Z.  P.  Metcalf,  of  the  Michigan  College  and  Station, 
has  been  appointed  assistant  entomologist. 

North  Carolina  College. — The  Rural  Science  Club  has  established  the  North 
Carolina  Stiiilciit  Fanner,  which  is  to  be  published  monthly  during  the  college 
yea  r. 

Ohio  Station. — H.  S.  Woods  has  resigned  as  assistant  in  nutrition  investiga- 
tions and  A.  C.  Whittier,  of  the  Maine  Station,  has  been  appointed  to  the 
l)osition.  E.  W.  Caither  and  I^.  T.  Bowser  have  been  appointed  assistant 
chemists. 

South  Carolina  College  and  Station. — Dr.  E.  Barnett,  assistant  in  veterinary 
science  in  the  college,  has  been  transferred  to  the  station  as  animal  husband- 
man and  veterinarian. 

Vermont  University. — A  summer  school  for  district  superintendents  was  held 
during  the  week  of  July  13,  following  the  session  of  the  American  Institute  of 
Instruction,  for  the  consideration  of  agricultural  instruction  in  secondary 
schools.  The  school  was  under  the  .joint  auspices  of  the  State  department  of 
education  and  the  university.  The  instruction  staff  included  Professors  Jones, 
Beach,  and  Hills  of  the  imiversity,  and  President  Butterfield  and  Professor 
Hart  of  the  Massachusetts  College. 

Ontario  Agricultural  College. — A  farm  mechanics  building  and  an  addition  to 
the  chemical  laboratory  have  been  completed,  and  an  addition  to  the  dornutory 
is  in  process  of  erection. 

Experimentation  with  Denatured  Alcohol. — The  Commissioner  of  Internal 
Revenue  has  ivcently  exempted  agricultui-al  experimental  distilleries  from  the 
provisions  of  the  internal-revenue  laws  relating  to  the  manufacture  of  alcohol, 
and  it  is  expected  that  this  will  facilitate  experimentation  with  this  material  at 
the  exi)eriment  stations  and  elsewhere.  The  Bureau  of  Chemistry  of  this  De- 
liartment  has  extended  an  invitation  to  each  experiment  station  to  send  a  repre- 
sentative to  Washington  during  the  summer  for  instruction  in  the  methods  of 
manufacture  and  other  jihases  of  the  subject. 

New  Agricultural  Schools  in  New  York. — The  New  York  State  legislature  has 
appropriated  .^.so.OOO  for  the  establishment  and  maintenance  of  an  agricidtural 
school  in  connection  with  Alfred  I'niversity,  Alfred,  N.  Y.  Of  this  sum  $r),000 
is  to  be  used  for  maintenance  the  first  j'ear,  after  which  the  regular  mainte- 
nance fund  will  be  .$10,000.  The  school  has  a  farm  of  200  acres,  and  will  be 
provided  with  a  new  main  building  costing  .$.30,000,  a  barn  costing  .$10,000,  a 
dairy  and  creamery,  and  a  small  greenhouse.    The  dedication  of  the  new  school 
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took  place  Juue  10,  among  the  speakers  being  Dean  Bailey,  of  Cornell  Univer- 
sity, who  was  subsequently  given  the  degree  of  LL.  D.  Press  reports  state  that 
John  McLennan,  of  Syracuse,  N.  Y.,  an  Alfred  alumnus,  has  been  appointed  pro- 
fessor of  agriculture  and  farm  superintendent. 

An  appropriation  of  ^20,000  was  also  granted  for  the  establishment  of  an 
agricultural  school  of  secondary  grade  at  Morrisville. 

The  charter  under  which  the  agricultural  school  at  St.  Lawrence  University 
was  established  has  been  so  amended  as  to  restrict  the  instruction  to  elementary 
and  practical  courses  to  be  given  only  at  the  university. 

New  Agricultural  High  School  Building  in  New  England. — A  new  building-  for 
the  first  industrial  and  agricultural  high  school  in  New  England  was  dedicated 
May  22  at  Petersham,  Mass.  Among  the  speakers  were  Presidents  Eliot  of 
Harvard,  Carroll  D.  Wright  of  Clark  College,  and  Butterfield  of  Massachusetts 
Agricultural  College,  and  Secretary  George  H.  Martin  of  the  State  board  of 
education. 

Agricultural  Education  in  the  Province  of  Quebec. — The  annual  report  of  the 
Minister  of  Agriculture  of  the  I'ruvince  of  Quebec  contains  reports  of  the  work 
during  1906-7  of  the  agricultural  schools  at  Ste.  Anne  de  la  Pocatiere  and  Oka, 
the  housekeeping  schools  at  Roberval  and  St.  Paschal,  the  Provincial  Dairy 
School  at  St.  Hyacinthe,  the  Laval  Veterinary  School  at  Montreal,  and  of  the 
work  in  horticulture  in  the  primary  schools.  The  Agricultural  School  at  Oka  is 
being  converted  into  an  agricultural  institute  to  be  affiliated  with  Laval  Uni- 
versity, and  the  government  has  considerably  increased  the  grant  to  this  school 
to  enable  it  thus  to  raise  its  teaching  to  a  higher  plane.  The  number  of  pupils 
in  primai'y  schools  receiving  voluntary  instruction  in  horticulture  increased 
fi-om  425  in  1906  to  1.258  in  1907. 

Agricultural  Instruction  Abroad. — Studley  College,  Warwickshire,  England, 
has  added  to  its  curriculum  a  housewife's  course,  which  may  be  taken  either 
separately  or  in  conjunction  with  dairying  and  poultry  keeping,  which  go  to 
make  up  the  colonial  training  course.  The  instruction  leads  to  a  certificate  and 
will  include  training  during  three  terms  in  cooking,  laundering,  and  house- 
work, together  with  lectures  on  sick  nursing,  first  aid,  theory  of  education,  and 
household  management. 

A  recent  number  of  La  Semainc  Agricole  contains  a  description  of  the  work  of 
an  organization  founded  by  Julieu  Ray,  of  the  University  of  Lyon,  France,  for 
the  purpose  of  providing  instruction  in  agriculture  for  soldiers  and  farmers  at 
the  garrison  in  Lyon.  In  each  regiment  one  lecture  a  week  is  delivered  by  a 
specialist,  who  speaks  on  some  phase  of  one  of  the  following  topics :  The  human 
body,  the  soil,  the  plant,  and  economic  methods  of  culture.  There  are  also  lec- 
tures for  mechanics.  This  work  was  started  in  1904,  and  in  the  main  those 
attending  the  lectures  have  manifested  great  interest  in  the  work. 

lUustrierte  Landwirtschaftl ich c  Zcitung  of  February  15  states  that  the  Asso- 
ciation of  Rural  Household  Economy  will  soon  open  its  fourth  household  econ- 
omy school  at  Scherpingen,  near  Sobbowitz,  in  West  Prussia.  The  curriculum 
will  extend  through  one  year  and  will  include  advanced  courses  in  dairying, 
poultry  husbandry,  and  horticulture.  Of  the  three  other  schools,  located  at 
Reifeustein,  Obernkirchen,  and  Maidburg,  those  at  Obernkirchen  and  Maidburg 
give  training  courses  to  pupils  desiring  to  become  teachers  of  household  econ- 
omy, and  that  at  Maidburg  also  offers  a  course  in  farm  management  and 
advanced  courses  similar  to  those  contemplated  at  Scherpingen. 

A  recent  issue  of  Die  Gartenicelt  gives  a  brief  description  of  the  horticul- 
tural winter  school  opened  at  Elmshorn  in  1907  under  the  direction  of  Dr. 
Ludwig  Rabe.    The  school  was  founded  by  the  Association  of  Commercial  Hor- 
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ticulturists  of  Gennaiiy,  and  receives  additional  aid  from  tbo  State,  the  Dis- 
trict roniolocical  Society  of  Plnneber^,  and  the  Chamber  of  ARrlcnlture  of 
Schleswlij-IIolstein.  It  Is  the  tirst  elementary  horticultural  school  to  be  devoted 
especially  to  commercial  horticulture.  The  course  will  extend  through  two 
winter  terms,  from  December  1  to  March  1,  the  first  yesir's  work  including  soils, 
drawing,  surveying,  horticultural  plant  production  with  special  attention  to 
the  nursery  industry  and  pomology,  forestry,  and  chemistry  in  its  relation  to 
fertilizers  and  plant  production,  while  the  second  year  Includes  in  addition  fer- 
tilizers, bookkeeping,  and  plant  diseases. 

The  German  Agricultural  Society. — This  society  is  the  largest  organization  of 
its  kind  in  the  world.  It  has  a  membership  of  a^out  ir>,(XHJ  and  has  a  wide 
range  of  activities  not  only  in  experimental  work  and  in  the  dissemination  of 
agricultural  information,  but  in  the  purchase  and  inspection  of  supplies.  For 
example,  it  has  fertilizer,  feeding  stuffs,  and  seed  departments  through  which 
memlvers  can  purchase  their  supplies  of  these  articles  and  have  their  quality 
guaraitteetl.  A  recent  report  of  the  society  shows  that  during  the  year  1907 
members  bought  through  the  society  some  373,150  tons  of  fertilizing  materials. 
Analyses  of  the  feeding  stuffs  and  fertilizers  are  made  by  the  agricultural  ex- 
l)erimeiit  stations  free  of  cost  to  the  members  under  an  arrangement  by  which 
the  manufacturers  pay  the  stations  for  the  analytical  work.  During  the  past 
year  3,036  analyses  of  fertilizers  were  made  under  this  arrangement,  of  which 
3,4'JO  were  found  to  be  up  to  the  guaranteed  quality,  and  446,  or  11.13  per  cent, 
were  found  to  be  too  low.  The  largest  purchases  through  the  society  were  of 
potash  salts,  260,000  tons,  the  next  largest  of  Thomas  slag,  74,000  tons,  fol- 
lowed by  lime,  23,000  tons,  and  smaller  amounts  of  superphosphates  and  super- 
phosphate mixtures,  nitrate  of  soda,  bone  meal,  and  calciuru  cyauamid. 

New  Journals. — The  Philipinne  Agricultural  Review  is  a  monthly  publication 
which  is  being  issued  in  both  English  and  Spanish  editions  by  the  Bureau  of 
Agriculture  for  free  circulation  in  the  Philippine  Islands.  It  is  intended  to 
replace  the  press  bulletins  previously  issued,  and  will  be  nontechnical  in  scope. 
The  initial  number  is  devoted  entirely  to  the  annual  report  of  the  Bureau  for 
the  fiscal  year  ended  June  30,  1907,  but  succeeding  numbers  will  contain  a 
series  of  articles  on  various  phases  of  general  agriculture. 

Arcliir  fiir  ZcUforschung  is  being  published  at  irregular  intervals  by  R.  Gold- 
schmidt,  of  Miinchen,  as  a  pui"ely  scientific  journal,  devoted  to  x'esearches  on 
cytology. 

The  Indian  Forest  Department  has  decided  to  discontinue  its  series  of  forest 
bulletins  and  to  issue  in  its  stead  two  new  series  of  publications,  Indkiti  Forest 
Memoirs  and  Indian  Forest  Reeords.  It  is  stated  that  the  Memoirs  are  to  be 
strictly  technical  in  scope  and  will  be  limited  to  the  publication  of  complete 
and  important  monographs  on  special  subjects,  being  open  for  this  purpose  to 
all  papers  having  a  scientific  or  economic  bearing  on  Indian  forestry.  They 
will  be  issued  at  irregular  intervals,  in  quarto  size,  each  issue  consisting  of  one 
or  more  papers,  and  bound  in  volumes  of  about  300  pages.  The  Kecords  will 
be  made  up  of  from  60  to  70  pages  per  part,  as  occasion  demands,  and  will 
be  devoted  to  the  jjublication  of  pai»ers  giving  the  results  of  the  investigations 
of  the  research  department  or  of  others,  together  with  brief  notes  and  obser- 
vations of  current  interest.  The  initial  number  of  the  Records  consists  simply 
of  a  paper  entitled  A  Note  on  the  Lac  Insect  {Tachardia  lacca),  its  Life  His- 
tory, Propagation,  and  Collection, 

Journal  of  the  American  Feat  Society  is  being  issued  as  a  quarterly.  Various 
phases  of  the  peat  industry  in  this  country  are  to  be  taken  up,  including  the 
drainage  of  peat  lands  and  the  agricultural  uses  of  peat,  the  latter  being 
assigned  to  H.  D.  Huskins,  of  the  Massachusetts  Station. 
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BoUiiin  do  Instituio  Afjrotwinico  has  been  establislied  by  the  director  of  the 
Agroiiouiique  Institute  of  Sao  Paulo,  Brazil,  under  the  direction  of  the  Secre- 
tary of  Agriculture,  Commerce  and  Public  Works,  as  a  monthly  record  of  the 
work  of  the  institute,  together  with  other  data.  The  initial  number  includes 
an  account  of  its  work  during  October  and  November,  1907,  articles  on  the 
value  of  chemical  analysis  of  soils  and  on  lime  nitrogen,  an  agricultural  calen- 
dar, and  a  meteorological  summary  for  the  year. 

Rcvista  do  Mtiscu  Municipal  de  Igunpc  is  being  issued  by  the  Municipal 
Chamber  of  Iguape,  at  Sao  Paulo,  Brazil.  The  initial  number  includes  articles 
on  the  conditions  and  resources  of  Sao  Paulo,  with  data  as  to  the  agricultural 
products,  fauna,  flora,  and  minerals,  meteorological  observations  at  Iguape,  etc. 

A  monthly.  The  Jewish  Farmer,  is  being  published  in  the  Yiddish  language 
by  the  Jewish  Agricultural  and  Industrial  Aid  Society  for  the  special  use  of 
Jewish  immigrants. 

Beginning  with  volume  18,  Zeitschrift  fiir  Pfhiii.zciilcnnikheitcit  has  begun  the 
issuing  of  a  sui)plement  known  as  Interiuitioualer  phifiopatJiolof/ischcr  Dicnst. 
This  publication  will  be  devoted  to  the  more  practical  accounts  of  investiga- 
tions of  plant  diseases  and  means  for  their  control,  while  the  more  technical 
papers  will  be  printed  as  formerly  in  Zeitschrift  fiir  Pfianzcnkrankheiten. 

Revue  Pratique  des  Ahattoirs  et  de  Vlnspection  des  Viandes  et  Comestibles 
is  a  monthly  devoted  to  the  construction  and  operation  of  abattoirs  and  cold 
storage  plants,  the  legal  and  sanitary  iihases  of  foods  and  food  inspection,  the 
production  of  dressed  beef  and  pork,  and  the  utilization  of  the  by-products. 

Necrology. — Pierre  Jacques  Antoine  Bechamp  died  April  1.5,  aged  92  years. 
His  work  I'anged  over  nearly  every  department  of  chemistry,  but  was  especially 
dii'ected  toward  biological  chemistry,  and  uotably  fermentation.  His  chief 
works  include  Microzymes  et  microbes,  origin  des  ferments  (1866),  and  Les 
Microzymas  dans  leur  rapports  avec  Theterogenie,  I'histogenie,  la  physiologie 
et  la  pathologie   (1SS3). 

A  recent  number  of  Deutsche  Landicirtschaftlichc  Prcsse  notes  the  death  of 
A.  Wulbling  at  Berlin,  May  9,  in  his  sixty-eighth  year.  He  was  active  as  an 
officer  of  the  German  Agricultural  Society  from  its  beginning  in  1885,  and  as 
an  associate  of  Eyth's  was  instrumental  in  bringing  about  its  present  organi- 
zation.    Since  1896  he  had  been  the  general  business  manager  of  the  society. 

Miscellaneous. — Cornell  Countri/man  for  May  contains  a  symposium  on  agri- 
cultural investigation,  with  papers  as  follows:  Agricultural  Investigation 
and  the  Adams  Act,  E.  W.  Allen ;  Expei'iment  and  Research,  L.  II.  Bailey ;  He- 
search  Under  the  Adams  Act,  H.  J.  Webber;  What  is  IlesearchV  T.  F.  Hunt. 

The  legislature  of  West  Virginia  has  passed  a  law  requiring  elementary  agri-* 
culture  to  be  taught  in  the  public  schools. 

Charles  E.  Chambliss,  State  entomologist  of  South  Carolina,  has  accepted  a 
position  as  expert  in  charge  of  rice  investigations  of  the  Bureau  of  Plant  Indus- 
try of  this  Department. 
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The  third  session  of  the  Graduate  School  of  Agriculture,  held  at 
Ithaca  and  Geneva,  New  York,  July  G-31,  continued  and  in  nian}'^ 
respects  surpassed  the  notable  successes  of  the  sessions  of  1902  and 
lOOC).  A  combination  of  favorable  circumstances,  such  as  an  exten- 
sion of  the  scope  of  the  school  to  include  additional  courses  and  ad- 
vanced lines  of  work,  the  supplementing  of  the  instruction  corps  as 
drawn  from  the  staffs  of  American  agricultural  institutions  by  the 
securing  of  a  number  of  lecturers  of  international  reputation,  and 
the  increasing  realization  by  agricultural  Avorkers,  through  the 
practical  operations  of  the  Adams  Act  and  other  agencies  of  agri- 
cultural progress,  of  the  substantial  benefits  to  be  derived  from  such 
a  school,  resulted  in  a  record-breaking  enrollment  and  a  session  of  un- 
usual interest   and  importance. 

The  general  plan  of  organization  of  the  school  was  that  followed 
at  the  previous  session,  the  Association  of  American  Agricultural 
Colleges  and  Experiment  Stations,  through  its  standing  committee 
on  graduate  study,  standing  sponsor  for  the  school,  and  the  colleges 
represented  in  the  association  contributing  to  its  support.  Follow- 
ing the  generous  invitation  of  Cornell  University  and  the  New  York 
Agricultural  Experiment  Station,  arrangements  w^ere  made  to  hold 
the  school  under  their  auspices.  The  lectures  and  seminars  were  held 
at  the  splendid  new  buildings  of  the  college  of  agriculture,  with  a 
day's  excursion  to  the  experiment  station  at  Geneva.  To  the  efforts 
of  the  personnel  of  these  institutions  and  the  exceedingly  well  adapted 
facilities  which  were  put  at  the  disposal  of  the  school,  a  large  meas- 
ure of  its  success  should  be  attributed.  Dr.  A.  C.  True,  Director  of 
the  Office  of  Experiment  Stations,  United  States  Department  of 
Agriculture,  served  as  dean,  -as  at  the  previous  sessions,  and  Prof.  G. 
N.  Lauman,  of  the  college  of  agriculture,  acted  as  registrar.  At  the 
close  of  the  session  resolutions  were  adopted  by  the  students  of  the 
school  expressing  their  appreciation  and  gratitude  to  the  officers  of 
the  school  and  the  institutions  represented  by  them  for  their  many 
attentions  and  courtesies. 

noi 
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The  total  enrollment  of  students  at  the  close  of  the  school  was  164, 
of  whom  15  were  registered  in  the  Graduate  School  of  Home 
Economics,  which  was  in  session  at  the  college  of  agriculture  July 
13-21,  and  conducted  in  close  affiliation  with  the  Graduate  School  of 
Agriculture.  This  enrollment  was  a  material  increase  over  the  previ- 
ous sessions,  75  students  being  registered  in  1902  and  131  in  1906. 
The  school  was  an  even  more  representative  body,  with  students  from 
37  States  and  the  District  of  Columbia,  in  addition  to  9  students  from 
Canada,  2  from  China,  and  1  from  India.  The  character  of  the 
school  as  an  institution  for  advanced  study  was  also  clearly  ajDparent, 
more  than  two-thirds  of  the  students  occupying  positions  in  the  agri- 
cultural colleges  and  experiment  stations,  including  at  least  forty 
heads  of  departments.  The  membership  was  further  augmented  by 
the  instruction  corj)s  of  78  to  a  total  of  242,  If  to  this  be  added  the 
large  number  of  visitors  in  attendance  at  the  various  conferences  held 
during  the  session,  it  may  be  safely  estimated  that  at  least  350  per- 
sons came  into  direct  association  with  the  school.  In  the  words  of 
Dean  True  at  the  closing  meeting,  "  j^robably  never  before  had  there 
been  gathered  together  for  so  extended  a  period  so  large  and  enthusi- 
astic a  body  of  scientific  men  interested  in  agriculture." 

The  public  opening  exercises  of  the  school  were  held  on  the  evening 
of  July  8  in  the  auditorimn  of  the  college  of  agriculture  and  were 
numerously  attended  by  members  of  the  university  community, 
teachers  in  attendance  at  the  summer  session  of  the  university,  and 
members  of  the  graduate  school. 

Addresses  of  welcome  Avere  made  by  President  J.  G.  Schurman 
on  behalf  of  Cornell  University  and  Director  W.  H.  Jordan  on  behalf 
of  the  New  York  Agricultural  Experiment  Station.  In  the  opinion 
of  Director  Jordan  the  present  session  of  the  graduate  school  was 
esj)ecially  important  because  our  agricultural  colleges  and  experi- 
ment stations,  having  passed  through  a  period  when  their  material 
equipment  and  resources  were  greatly  enlarged  and  strengthened,  are 
now  giving  much  greater  attention  to  the  character  of  their  personnel. 
A  great  demand  for  better  trained  men  has  therefore  arisen,  and  if 
is  the  province  of  this  school  to  encourage  and  stimulate  the  more 
thorough  training  of  agricultural  teachers  and  investigators. 

President  J.  L.  Snyder,  of  the  Michigan  Agricultural  College,  as 
president  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations,  responded  to  the  addresses  of  welcome  on 
behalf  of  the  association  and  spoke  briefly  of  the  relations  of  the  as- 
sociation to  the  graduate  school.  He  also  emphasized  the  importance 
of  good  teaching  in  the  agricultural  colleges  and  the  need  that  the 
agricultural  specialists  employed  as  teachers  should  study  pedagogy 
and  adapt  their  instruction  to  the  requirements  of  different  grades 
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of  stiulonts.  Ill  a  broader  way  he  iir<>e(l  all  teachers,  Avhether  in 
school  or  college,  to  consider  the  fundamental  importance  of  agricul- 
ture as  providing  for  the  general  -welfare  of  the  people. 

Director  L.  11.  Bailey,  as  chairman  of  the  committee  on  graduate 
study,  spoke  on  the  character  of  graduate  study  in  agriculture  and 
the  degrees  to  be  given  for  agricultural  courses.  He  attributed  the 
late  development  of  graduate  study  to  the  fact  that  until  recently 
agricultural  knowledge  has  not  been  well  organized,  and  there  have 
been  no  recognized  standards  for  postgraduate  work  as  there  have 
been  for  undergraduate  work. 

In  his  opinion,  graduate  Avork  is  the  normal  and  natural  work  of 
a  university  as  distinguished  from  a  college,  and  needs  to  be  definitely 
recognized  as  such  and  to  be  organized.  It  should  tend  to  systematize 
all  educational  effort  and  to  establish  relationships  between  the  differ- 
ent phases  of  educational  work. 

In  regard  to  the  character  of  postgraduate  work,  he  placed  the 
first  emphasis  on  its  content.  It  should  be  personal  work  and  must 
be  pursued  largely  alojie  with  the  minimum  of  the  ordinary  teacher's 
helps.  It  should  be  really  postgraduate  in  its  character  and  not 
merely  additional  undergraduate  work,  as  is  often  the  case.  It  is 
now  becoming  necessary  to  select  the  men  who  are  worthy  to  under- 
take it,  as  not  every  man  who  has  the  technical  or  formal  bacca- 
laureate requirements  has  a  postgraduate  mind.  jNIost  men  would 
better  jiot  ask  for  a  masterate,  and  only  now  and  then  may  one  apply 
for  a  doctorate. 

He  went  on  to  say  that  in  the  agricultural  colleges  it  is  necessary 
to  make  the  postgraduate  work  dynamic.  One  may  study  so  long  as 
to  get  out  of  touch  with  the  activities  of  life,  and  a  result  of  our 
general  educational  systems  is  to  make  the  student  passive.  We  do 
not  train  for  leadership.  kStudents  do  not  seem  to  have  the  power  to 
apply  themselves  to  the  problems  of  life  when  they  go  home.  In  the 
colleges  of  agriculture  Ave  are  trying  to  change  all  this,  and  it  is  quite 
as  necessary  to  carry  this  spirit  through  the  postgraduate  as  through 
the  undergraduate  work. 

With  reference  to  the  specific  degrees  to  be  conferred,  the  s[)eaker 
reaffirmed  his  belief  that  simi)lification  is  needed,  and  that  it  is  unwise 
to  make  separate  degrees  for  agriculture,  preferring  the  earning  of 
the  Avell  established  degrees  already  recognized  by  the  fellowship  of 
educated  men.  The  only  degrees  in  course  in  his  opinion  should  be 
the  Ph.  I).,  M.  S.,  and  li  S.  (or  M.  A.  and  B.  A.) 

Dean  True,  of  the  graduate  school,  gave  a  brief  history  of  the  enter- 
prise, and  summarized  some  of  the  causes  which  are  operating  to 
increase  the  desirability  of  graduate  study  in  agriculture.  He  called 
attention  to  the  large  increase  in  both  National  and  State  funds  for 
agricultural  education,  research,  and  inspection  since  the  previous 
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session  of  the  graduate  school,  and  to  the  unprecedented  demand  for 
trained  men  to  fill  positions  as  teachers  and  investigators.  So  short 
is  the  supply  that  much  competition  for  men  with  successful  experi- 
ence has  arisen.  Salaries  have  generally  risen — whereas  $1,800  to 
$2,000  was  considered  a  good  salary  for  a  professor  a  few  years  ago, 
from  $2,500  to  $3,000  is  now  quite  common.  The  initial  salaries  of 
1)0  graduates  of  agricultural  colleges  in  1907,  reported  from  33  States, 
ranged  from  $500  (a  kind  of  fellowship)  to  $1,700,  and  averaged 
$950.  Those  of  9  men  with  master's  degrees  averaged  $1,200,  and  of 
5  with  doctor's  degrees  $1,300. 

He  showed  that  the  White  House  Conference  on  the  Conservation 
of  our  Natural  Resources  had  brought  out  the  need  of  a  host  of 
agricultural  experts  to  solve  the  problem  of  the  soil  and  the  crops  and 
to  teach  the  results  to  the  masses  of  our  rural  population. 

"  The  paramount  need  of  the  time  is  an  adequate  supply  of  thor- 
oughly trained  leaders  in  this  cause.  It  is  true  we  need  well- 
equipped  men  all  along  the  line.  But  in  the  higher  realms  of  re- 
search, college  and  university  education,  and  broad  organization  for 
the  promotion  of  agriculture  we  need  a  large  number  of  men  with 
much  more  training  than  is  ordinarily  given  in  the  agricultural  col- 
lege. Without  these  leaders  the  real  advance  of  our  agricultural 
interests  will  be  slow  and  halting. 

"  We  must  develop  a  class  of  real  agricultural  scholars  and  think- 
ers— men  who  will  find  the  satisfaction  of  their  lives  in  the  discovery 
of  new  truth  and  in  pointing  out  the  paths  of  real  progress  for  their 
fellowmen — men  who  will  stick  to  their  tasks  and  do  good  work  in 
higher  research  and  education  regardless  of  commercial  inducements 
or  the  applause  given  to  more  popular  leaders.  It  is  to  aid  in  the 
discovery  and  encouragement  of  such  men  that  this  Graduate  School 
of  Agriculture  has  especially  been  established  and  it  is  hoped  that 
even  in  the  feAv  days  devoted  to  this  present  session  much  will  be 
done  to  this  end." 

The  courses  of  study  offered  by  the  school  embraced  seven  main 
lines:  Biochemistry,  agronomy,  horticulture,  entomology,  dairy  hus- 
bandry and  dairying,  poultry,  and  veterinary  medicine.  The  in- 
struction took  the  form  of  both  lectures  and  seminars,  the  progrannne 
being  so  arranged  as  to  afford  opportunity  for  attendance  upon  a 
number  of  these  lines,  and  thereby  permitting  of  extensive  correlation 
of  work.  Special  attention  was  given  throughout  to  the  methods  of 
investigating  agricultural  problems  and  teaching  agricultural  sub- 
jects. There  were  also  a  number  of  special  sessions  which  were 
utilized  for  conferences  on  general  topics  relating  to  agricultural 
education. 
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The  faculty  iiuniberetl  GO,  in  tulditioii  to  IS  speakers  at  the  special 
sessions  and  conferences.  It  included  19  officers  of  the  United  States 
Department  of  Ajrriculture,  25  members  of  the  faculty  of  Cornell 
University  and  7  members  of  the  staff  of  the  New  York  Station,  and 
17  professors  and  experts  from  ten  other  agricultural  colleges  and 
experiment  stations,  besides  the  United  States  Commissioner  of 
Education,  a  representative  of  Teachers  College  of  Columbia  l^ni- 
versity,  and  the  New  York  State  Commissioner  of  Agriculture  and 
the  State  P^ntomologist. 

In  addition,  lecture  courses  and  seminars  w^ere  offered  by  Dr.  C.  B. 
Davenport,  of  the  department  of  experimental  evolution  of  the  Car- 
negie Institution:  Director  A.  D.  Hall,  of  the  Rothamsted  Experi- 
mental Station ;  Prof.  L,  B.  Mendel,  professor  of  physiological  chem- 
istry in  the  Sheffield  Scientific  School  of  Yale  University,  and  Prof. 
Dr.  N.  Ziintz,  professor  of  animal  physiology  in  the  Royal  Agricul- 
tural College  of  Berlin,  which  attracted  particular  attention.  So 
great  was  the  interest  manifested  in  these  courses  that  not  mfre- 
quently  the  rooms  assigned  proved  inadequate.  Dr.  Davenport  gave 
five  lectures  and  a  seminar  in  the  poultry  husbandry  course,  the  sub- 
jects of  the  lectures  being :  Origin  of  Domestic  Fowl,  Characteristics 
of  Poultry,  (jeneral  Principles  of  Heredity,  and  Application  of 
Princij^les  of  Heredity  to  the  Breeding  of  Poultry  (two  lectures). 
Director  Hall  had  the  same  number  of  lectures  in  the  agronomy 
course,  his  lectures  taking  up  Special  P^ffect  of  Fertilizers  upon  the 
Character  and  Composition  of  the  Crop,  Sj^ecial  Effect  of  Fertilizers 
upon  the  Reaction  and  Texture  of  the  Soil,  and  General  Discussion 
of  the  Theory  of  Fertilizers  in  Relation  to  the  Soil  and  the  Plant. 

Unusual  interest  centered  around  the  course  in  biochemistry.  This 
course  w^as  offered  for  the  first  time  and  proved  exceedingly  popular 
and  profitable,  and  may  be  sunnnarized  as  an  example  of  the 
advanced  grade  of  work  offered  by  the  school.  Following  an  intro- 
ductory lecture  by  Dr.  C.  F.  Langworthy,  of  this  Office,  on  Physio- 
logical Chemistry  in  Relation  to  Animal  Nutrition,  the  remaining 
four  lectures  of  the  first  week  were  given  by  Dr.  A.  L.  Winton,  of 
the  Bureau  of  Chemistry  of  this  Department,  who  took  \\p  the  Micro- 
scopical Methods  for  Detecting  Adulteration  in  Feeding  Stuffs.  Dr. 
Winton  outlined  the  technique  of  such  microscopical  work  and  (bs- 
cussed  methods  showing  in  detail  hcnv  it  is  possible  to  identify 
adulterants  by  differences  in  their  structure  as  shown  by  the  micro- 
scope in  comparison  with  the  standard  food  materials.  In  the  weekly 
seminar  opportunity  Avas  given  for  demonstrating  in  greater  detail 
his  methods  and  their  application. 

Dr.  Mendel  gave  five  lectures  and  two  seminars  during  the  follow- 
ing week.     The  first  of  the  lectures  discussed  the  Chemical  Processes 
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of  the  Alimentary  Tract,  the  second  Kecent  Progress  in  Chemistry 
of  the  Proteins  and  its  Relation  to  the  Problems  of  Nutrition,  and 
the  remaining  three  Intermediary  Metabolism,  taking  np  some 
aspects  of  the  intermediary  metabolism  of  nncleoproteins  and 
purines  and  of  the  carbohydrates  and  also  discussing  the  biochemical 
functions  and  protective  mechanisms.  The  lectures  well  illustrated 
the  very  marked  jjrogress  in  physiological  chemistry  within  the  last 
fcAv  years,  and  directed  attention  to  a  very  large  amount  of  material 
which  is  not  readiW  accessible  but  which  is  of  the  greatest  impor- 
tance to  students  of  animal  and  human  nutrition.  The  lectures  were 
also  noteworthy  in  that  they  demonstrated  clearly  the  possibility  of 
applying  ^physiological  methods  to  the  study  of  practical  jjroblems 
and  to  both  the  important  relation  of  many  researches  along  other 
technical  lines  to  nutrition  and  the  important  application  of  experi- 
ment station  problems  to  many  investigations  in  medicine,  pathology, 
and  other  branches  to  which  the  attention  of  the  experiment  station 
worker  might  not  ordinarily  be  directed. 

Director  Armsby  gave  the  five  lectures  of  the  third  week,  the  main 
topics  being  a  general  survey  of  the  chemical  constituents  of  plants 
and  animals,  the  physiology  of  nutrition,  feeding  stuffs  and  feeding. 

The  fourth  week  of  the  course  was  occupied  by  Professor  Ziintz, 
wdio  gave  five  lectures  and  held  two  seminars.  In  the  lectures 
Professor  Ziintz  discussed  particularly  Muscular  Action,  its  Different 
Forms  and  its  Influence  on  the  Quantity  and  Quality  of  Metabolism; 
The  Different  Forms  of  Internal  Labor  Performed  by  the  Resting 
Organism  and  their  Influence  on  Metabolism;  the  Inff 'ence  of  In- 
ternal and  External  Temperature  on  Metabolism,  afta  Aims  and 
Methods  of  Research  Regarding  the  Respiratory  Process  (two  lec- 
tures). These  lectures,  which  were  of  unusual  interest,  summarized 
and  discussed  the  results  of  his  extended  researches  on  metabolism  in 
men  and  animals,  particularly  the  work  with  the  respiratory  quo- 
tient carried  on  by  means  of  the  valuable  apparatus  which  he  has 
devised.  Professor  Ziintz  brought  with  him  from  Berlin  the  res- 
piratory quotient  apparatus  and  in  the  seminars  as  well  as  in  the 
lectures  demonstrated  methods  of  using  it  and  also  special  apparatus 
for  the  analyzing  of  respiration  and  other  gases.  His  visit  also 
afforded  many  opportunities  of  discussing  nutrition  problems  and 
related  topics  in  a  less  fornud  way  and  was  regarded  as  of  the 
greatest  value,  not  only  because  of  the  material  presented,  but  as  an 
inspiration  for  advanced  research  in  nutrition. 

The  special  sessions  devoted  to  conferences  on  general  topics  proved 
of  extreme  interest  and  value,  especially  to  those  actually  engaged  in 
the  work  of  our  colleges  and  experiment  stations.  These  conferences 
included  addresses  as  follows :  The  Pedagogics  of  Agriculture,  Dean 
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T.  F.  Iliint  of  the  Peiiiisylvaiiiii  C^ollege,  anr]  Prof.  D.  S.  Sneddon  of 
Teachers  Colle<;e,  Cohnnbia  University;  Defence  Work  of  Agricul- 
tural PLxperiment  Stations,  Director  E.  II.  Jenkins  of  the  Connecticut 
State  Station  and  Director  W.  H.  Jordan  of  the  New  York  State 
Station;  Extension  Work  in  Agriculture,  President  G.  C.  Creelniau 
of  the  Ontario  Agricultural  College,  Prof.  John  Plamilton  of 
this  Office,  and  Director  L.  H.  Bailey  of  Cornell  University; 
Editing  of  Station  Publications,  Dr.  E.  W.  Allen  of  this  Office  and 
F.  H.  Hall  of  the  New  York  State  Station;  Agriculture  in  Secondary 
Schools,  Dr.  E.  PI  Brown,  TTuited  States  (Commissioner  of  Education, 
D.  J.  Crosby  of  this  Office,  and  Dr.  G.  F.  ^^^lrren  of  Cornell  Univer- 
sity; Student  Organizations,  Director  L.  H.  Bailey  and  M.  G.  Kains, 
assistant  editor  of  American  Agriculturist;  Elementary  Instruction 
in  Agriculture,  Prof.  William  Lochhead  of  Macdouald  College,  Can- 
ada, and  I).  J.  Crosby;  and  Rural  Economy,  Prof.  II.  C.  Taylor  of 
the  University  of  Wisconsin,  Prof.  G.  N.  Lauman,  and  Director  L.  H. 
Bailey.  Considerable  infornuil  discussion  followed  the  conferences 
and  added  much  to  their  helpfulness. 

In  addition  to  the  excursion  to  (Jeneva,  already  mentioned,  numer- 
ous short  trips  Avere  taken  by  classes  and  smaller  parties  to  points  of 
interest  in  the  vicinity  of  Ithaca.  A  reception  was  given  by  Director 
and  Mrs.  Bailey  at  their  residence  to  the  faculty  and  students  of  the 
school. 

Well  attended  meetings  were  held  during  the  session  of  the  gradu- 
ate school  by  the  following  organizations:  American  Society  of  Agron- 
omy, Assoc-  .'ion  of  Dairy  Instructors  and  Investigators,  Inter- 
national Coiiierence  of  Poultry  Instructors  and  Investigators  (this 
resulting  in  the  formation  of  an  association),  and  the  general  con- 
vention of  the  Alpha  Zeta  Fraternity-  A  number  of  persons  inter- 
ested in  the  problems  of  animal  nutrition  also  had  a  conference  and 
took  preliminary  steps  toward  the  organization  of  an  association 
devoted  to  this  subject.  At  these  meetings  subjects  covering  a  wide 
range  were  discussed  and  a  large  number  of  the  college  and  station 
men  were  brought  into  brief  contact  with  the  graduate  school. 

With  the  completion  of  the  tliird  session  the  graduate  school  nuiy 
be  fairly  considered  as  having  passed  beyond  the  ex])erimental  stage. 
The  measure  of  success  attending  it  since  its  inception  has  abundantly 
justified  its  establishment,  and  should  go  far  toward  securing  its 
continuance  upon  a  peruianent  basis  and  its  consistent  development 
to  meet  our  increasing  needs. 
50S10— No.  12— OS^ 2 


RECENT  WORK  1\  AiiRICULTURAL  SCIENCE. 


AGRICULTURAL  CHEMISTRY. 

Lectures  on  enzyins  of  bacteria,  F.  Fuhrmann  {\'orlcsuii(/('ii  iihrr  Baktriicn- 
enzymc.  Jena,  1!)07,  pu.  VI 1 1+136,  figs.  9,  dgms.  5). — A  summary  aud  discussion 
iu  lecture  form  of  the  bacterial  enzyms  with  refereuce  to  i^roteid,  fat,  and  car- 
bohydrate cloava.se,  fermentation,  ghicosid  cleavage,  and  related  questions. 

The  polypeptidphosphoric  acids  (paranucleic  acids)  of  caseins,  A.  Keh 
(Bciti:  Chcm.  Physiol,  u.  Path.,  11  (PJ07),  No.  1-2,  pp.  i-iS).— Pepsin  digestion 
products  of  casein  treated  with  uranyl  acetate  yield  a  phosphorus-containing 
complex  of  constant  composition,  which  the  author  designates  as  polyi)eptidi)hos- 
phoric  acid  or  as  a  mixture  of  such  acids.  The  ijossible  constitution  of  the 
substance,  according  to  experimental  data,  is  discussed,  but  definite  conclusions 
are  not  drawn. 

The  tryptic  digestion  of  egg  albumin,  1'.  A.  Levenio  aud  W.  A.  Beatty 
(Biochcin.  Ztschr.,  J,  (1907),  No.  .',-6,  pp.  299-30.',).— As  cleavage  products  of 
egg  albumin  the  author  identified  leucin,  tryptophan,  a  single  peptid  with  basic 
properties,  and  a  lysin-glycyl. 

The  constituents  of  the  essential  oil  of  nutmeg,  F.  B.  Power  and  A.  H. 
Salway  {Jour.  Chcm.  .Soe.  [London],  91  {1907),  No.  J'/J,  //,  pp.  2037-2008). — 
The  principal  constituents  isolated  iu  this  study  of  the  essential  oil  of  nutmeg 
were  about  80  iier  cent  d-pinene  and  (Z-caniphene,  about  S  per  cent  dipentene, 
aud  about  6  per  cent  of  d-linalool,  d-borneol,  i-terpineol,  and  geraniol.  A  new 
alcohol  aud  a  new  monocarboxylic  acid  were  isolated  iu  small  amounts. 

The  investigation  also  showed  "that  the  portion  of  nutmeg  oil  which  has 
hitherto  been  designated  '  myristicol '  is  a  mixture  of  alcohols,  of  which  ter- 
pineol  appears  to  be  the  predominating  constituent." 

Contribution  to  the  study  of  tannin,  L.  E.  Cavazza  {Contributo  alio  t>tU(lio 
dci  Tannini.  Bologna,  1908,  pp.  11). — A  brief  preliminary  discussion  of  the 
distribution  and  functions  of  tannin,  method  of  extraction,  new  tannic  com- 
pounds, method  of  purification,  typical  formula  of  constitution,  an  example  of 
classification,  differentiation  of  some  tannins,  and  a  microtechnic  application  of 
vanadium  in  the  chemical  study  of  tannin. 

The  determination  of  total  nitrogen  including  nitrates  in  the  presence  of 
chlorids,  W.  D.  Kiciiardson  {Jour.  Aincr.  Vlirin.  l^oc,  30  {1908),  No.  3,  pp.  '121, 
',22;  ubs.  hi  Chcm.  Zcntbl.,  1908,  I,  No.  16,  pp.  1573,  iJ7.'/).— A  method  which 
has  been  found  satisfactory  for  determining  total  nitrogen,  including  nitrates, 
in  pickling  solutions  used  for  curing  meats  is  described.  The  procedure  is  as 
follows:  "(1)  Determine  nitric  nitrogen  by  the  Schloesing- Wagner  method; 
(2)  in  another  portion  determine  nitrogen  excluding  nitrates  by  adding  to  the 
substance  in  the  Kjeldahl  flask  10  cc.  more  or  less  of  saturated  ferrous  chlorid 
solution  and  boiling  with  dilute  sulphuric  acid  until  nitrates  are  destroyed. 
Then  proceed  with  the  determination  of  the  remaining  nitrogen  by  the  Kjeldahl 
1108 
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or  Kji'klalil-Uiinuin.t,'  iucHkhI.  The  siiui  of  (1)  and  (1!)  fe'ivos  tlio  total 
iiiti-ojxcii." 

Determination  of  sodium  and  potassium  in  silicates,  J.  K.  Thomskn  {Jour. 
AiHcr.  Clirni.  ^•of•„  JO  {l!)()S),  Nu.  3,  pi).  .',.iO,  //^/).— A  method  of  dotermining 
sodium  and  potassium  in  clay  and  silit-atos  which  can  bo  decomposed  by  sul- 
phuric and  hydrofluoric  acids  is  descrilied. 

The  determination  of  phosphoric  acid  in  Thomas  slag-  by  the  Grete  method, 
C.  II.  Kktnku  {('Ikiii.  W(<  hhl..  )  (  lUOl  ).  int.  I'tl-lli'i;  <tl>s.  in  Cliciii.  Zciilltl.,  IHOS, 
1,  \o.  2,  pp.  1()S,  nil);  .Jour,  riicin.  tioc.  [London],  !)',  {IHOS),  No.  5.'/3,  II,  p. 
O'l). — The  author  adapts  the  Grete  method  of  titration  with  selatin-molybdic 
solution  to  the  determination  of  total  phosphoric  acid  in  Thomas  slag  as  fol- 
lows: Dissolve  10  gm.  of  the  fine-ground  slag  in  50  cc.  of  concentrated  sulphuric 
acid,  shaking  vigorously  and  heating  until  white  fumes  begin  to  form.  Dilute 
to  .'jOO  cc,  mix,  and  filter  after  standing  12  hours.  Neutralize  1*5  cc.  of  the 
filtered  solution  with  ammonia,  add  20  cc.  of  ammonium  nitrate  solution  (1:2), 
a  teaspoonful  of  powdered  potassium  nitrate,  and  15  cc.  of  nitric  acid  (1.2  sp. 
gr.).  heat  to  boiling,  and  titrate. 

The  method  of  Trillat  and  Turchet  for  the  determination  of  ammonia  in 
waters,  A.  Corsini  (Gior.  li.  Sac,  Ital.  Iff.,  2S  {1906),  Xo.  S,  pp.  119-131;  abt;  in 
Ann.  Chim.  Anahjt.,  13  {1908),  No.  2,  p.  75). — On  the  basis  of  his  tests  of  this 
method  (E.  S.  R.,  17,  pp.  112,  113)  the  author  recommends  it  for  the  follow- 
ing reasons:  It  is  more  sensitive  than  the  Xessler  process  and  requires  only 
such  sul>stances  as  are  found  in  all  laboratories. 

On  the  importance  of  the  qualitative  detection  of  iron  in  water,  H.  Klut 
(AUff.  Britu.  II.  Hopfcn  Ztff.,  ^S  {1908),  No.  39,  pp.  J,01,  .',0^).— Various  simple 
tests  are  descril)ed.  but  for  ordinary  waters  preference  is  given  to  the  use  of 
10  per  cent  sodium  sulphid. 

Ash  constituents  of  cereals,  W.  P.  Gamble  {Ann.  Rpi.  Ontario  Agr.  Col.  and 
Expt.  Farm,  33  {1907),  pp.  85-89). — A  comparison  of  the  Shuttleworth  method 
(E.  S.  R.,  11,  p.  304;  12,  p.  30S)  and  the  official  method  in  the  examination  of 
the  ash  constituents  of  a  sample  of  wheat  (grain  and  straw)  is  reported. 

Loss  of  phosphoric  acid  in  ashing-  of  cereals,  S.  Leavitt  and  J.  A.  LeGlekc 
{Jour.  Anicr.  Client.  Noc.  30  {1!)0S),  No.  3,  pp.  391-39Jt). — The  results  obtained 
with  a  number  of  samples  of  wheat  by  various  methods  of  incineration  are 
reported.  These  show  "  that  the  temperature  of  ashing  below  fusion  Is  not 
so  important  a  factor  where  only  the  percentage  of  ash  is  desired,  but  when 
determining  the  phosphorus  as  pho.sphoric  acid  in  ash  the  greatest  caution  nnist 
be  observed  to  keep  the  temperature  below  the  volatilization  point  of  the  com- 
bined  phosi)horus." 

A  new  method  for  the  rapid  estimation  of  dry  matter  in  wheat  gluten,  W, 
Rremeb  {Ztschr.  Cntcn^uch.  Nnhr.  n.  Gcniiit.snitl.,  1.)  {1907),  No.  II,  pp.  G82-68(), 
fiffs.  3). — In  the  method  described  the  wheat  gluten  is  brought  iu  close  contact 
with  porous  |)lates  which  al)sorl)  the  water. 

Determination  of  starch  in  potatoes,  L.  I'eli.et  and  Metillon  {Ann.  Chim. 
AnaJyt.,  13  {1908),  No.  1,  pp.  9-12,  fig.  /).— A  study  of  methods. 

The  Ley  honey  test,  M.  Koehnek  {Clicin.  Ztff.,  32  {1908),  No.  8,  p.  89). — 
Ley"  reports  that  artificial  honey  with  ammoniacal  silver  solution  gives  a 
silver  precipitate,  while  natural  honey  gives  a  fiuon^scent  solution.  According 
to  the  author's  investigations,  the  fiuore.sceut  condition  is  due  to  the  presence 
of  colloidal  silver,  a  condition  induced  by  a  num]»er  of  bodies  of  high  molecular 
structure,  including  protein  among  others.     Apparently  this  reaction  is  caused 
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iu  natural  honey  by  the  presence  of  volatile  aromatic  l)Oclies  and  the  author 
contends,  therefore,  that  the  test  should  be  made  with  the  distillate  rather  than 
with  the  orif^inal  materal,  because  if  a  little  albumin,  ft)r  instance,  egg  white, 
were  added  to  artificial  honey  it  would  also  give  the  colloidal  silver  reaction. 

The  examination  of  egg  and  milk  noodles,  W.  Plucker  (Ztuchr.  Vntcrsuch. 
Nahi:  u.  GcnussmU.,  IJf  (1007),  No.  12,  pp.  7'-}S-7.5-)). — The  occurrence  on  the 
market  of  noodles  reputed  to  contain  eggs  and  milk  led  the  author  to  study 
the  composition  *of  these  goods  in  comparison  with  noodles  made  under  linown 
conditions  with  and  without  the  addition  of  eggs  and  milk.  From  the  analytical 
data  obtained  he  concludes  that  the  determination  of  the  lecithin-i»hosphorie 
acid  content  does  not  furnish  a  means  of  judging  of  the  character  of  such  goods. 
The  fat  content  and  the  iodin  value  are  of  use  for  the  purpose,  the  fat  value 
of  noodles  containing  milk  being  increased  some  50  per  cent.  The  iodin  value 
is  useful  only  in  the  case  of  fresh  goods,  as  it  decreases  materially  when 
noodles  are  kept. 

The  detection  of  chicory  in  coffee,  H.  Kreis  (Bcr,  Chcm.  Lah.  Basel,  1906, 
p.  2Ji;  alts,  in  ZtscJn:  Untcrsmh.  yahr.  u.  GenussmtL,  IJf  (I'JOT),  Xo.  10,  p.  660). — 
It  was  found  that  coffee  decoction,  even  if  coffee  essence  had  been  added,  did 
not  reduce  Fehling's  solution  after  treatment  with  sodium-hydroxid  solution 
and  lead  acetate.  However,  on  the  addition  of  as  little  as  2.5  per  cent  of 
chicory  to  ground  coffee  such  a  reaction  was  plainly  evident. 

Method  for  the  determination  of  alcohol  in  wine,  M.  Duboux  and  P.  Du- 
TOiT  {Ann.  Chim.  Anahjt.,  13  (1908),  No.  1,  pp.  ^-.9). — The  method  proposed  is 
based  upon  the  determination  of  the  temperature  of  miscibility  of  alcohol  with 
other  liquids — that  is,  upon  the  critical  temperature  of  dissolution. 

Alcoholic  strength  of  wines,  Perkins  (Join:  Dcpt.  Agr.  So.  Aust.,  11  (1901), 
~So.  '},  pp.  .'/'/.J-.'/.J.J). — X  discussion  of  methods. 

Determination  of  tartaric  acid  in  cider,  G.  A.  Le  Roy  (Ann.  Chim.  Analyt., 
13  (190S),  Xo.  1,  pp.  16,  11). — The  qualitative  method  proposed  depends  upon 
the  color  reactions  of  a  sulphuric  acid  solution  of  resorciu  or  pyrogallol  in  the 
presence  of  different  organic  acids. 

The  Schardinger  reaction  for  differentiating  between  raw  and  cooked  milk, 
A.  Hesse  (Milch ic.  ZenthL,  Jf  (1908),  Xo.  2,  pp.  J,9-ol).—A  study  of  the  con- 
ditions under  which  the  Schardiuger  reaction,  depending  upon  the  use  of  a 
solution  of  methylene  blue  and  a  saturated  alcoholic  solution  of  methylene 
blue  with  formalin,  may  he  used  to  detect  cooked  milk  or  even  the  addition 
of  a  small  quantity  of  cooked  milk  to  raw  milk. 

Rapid  methods  for  determining-  moisture  in  butter,  R.  Harcourt  and  H.  L. 
FuLMER  (Ann.  Rpt.  Ontario  Agr.  Col.  and  Expt.  Farm,  33  (1901),  pp.  10-12). — 
Data  obtained  in  a  comparison  of  the  results  from  the  use  of  the  Richmond  or 
"  Beaker  "  method,  Gray's  original  method,  and  Gray's  improved  method,  with 
those  from  the  use  of  the  official  method  of  determining  moisture  in  butter 
are  reported. 

"  The  results  from  both  the  Beaker  method  and  Gray's  improved  method 
compare  very  favorably  with  those  from  the  official  method.  The  Beaker 
method  tends  to  give  results  which  ai-e  a  little  too  high,  but  the  greatest  error 
shown  only  amounts  to  0.5  per  cent  and  most  of  the  results  correspond  almost 
exactly  with,  or  differ  only  so  slightly  from,  those  of  the  standard  that  the 
difference  might  easily  be  due  to  experimental  error.  On  the  other  hand, 
Gray's  improved  method  inclines  to  give  results  slightly  too  low,  but,  here 
again,  the  greatest  error  is  only  0.4  per  cent,  and  the  same  remarks  concerning 
the  Beaker  method  will  apply  here  also.  These  two  methods  are  certainly 
remarkably  accurate,  and  can  without  any  hesitation  be  highly  recommended 
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for  commercial  and  factory  work.  The  original  (iray  method  gives  results 
which  are  mucli  too  low  (as  much  as  1.0  per  cent  in  sample  20)  to  be  reliable," 

A  further  comparison  of  methods  at  this  institution  is  noted  on  page  1178  of 
this  issue. 

The  caprylic  acid  determination  in  butter  fat,  R.  K.  Dons  (Ztschr.  Unter- 
siicli.  Xtihr.  u.  Genussmil.,  15  (1908),  Xo.  2,  pp.  75-79). — The  method  proposed 
depends  upon  the  fact  that  caprylic  acid  is  only  slightly  soluble  in  water  but 
is  easily  soluble  in  a  mixture  of  myristic,  palmitic,  and  oleic  acids.  After  the 
usual  saponification  of  the  butter  fat  and  decomposition  of  the  soap,  shaking 
with  water  at  80°  C.  removes  the  soluble  volatile  acids,  as  butyric  and  caproic, 
and  the  caprylic  acid  is  then  separated  from  the  insoluble  acids  by  distillation 
and  titrated  with  silver  nitrate.  • 

Estimation  of  cocoanut  oil  in  butter,  R.  Ross  and  J.  Race  {Chern.  News,  97 
(1908),  Xo.  2519,  pp.  110,  111;  ahs.  in  Analyst,  33  (1908),  No.  385,  p.  122).— 
The  authors  consider  the  process  described  by  Hodgson  (E.  S.  R.,  19,  p.  014)  to 
be  useless.  They  point  out  that  the  quantity  of  sulphuric  acid  proposed  has 
a  considerable  action  on  the  permanganate  used  for  oxidation.  With  smaller 
quantities  of  acid  the  oxygen  equivalents  obtained  by  oxidizing  fats  are  unsatis- 
factory for  differentiating  one  fat  from  another. 

The  Polenske  number,  M  Fbitzsche  (Ztschr.  Untersuch.  Xalti:  u.  Genuss- 
mtl.,  15  (1908),  Xo,  Jf,  pp.  193-233). — The  experiences  of  other  investigators 
in  the  determination  of  the  Polenske  number  are  reviewed,  especially  with  re- 
gard to  the  method  of  making  the  test  for  the  estimation  of  cocoa  fat  in  butter 
and  to  the  judging  of  butter  on  the  basis  of  this  constant.  The  author  believes 
that  the  Polenske  method  is  on  a  sound  basis,  and  that  the  various  modifica- 
tions that  have  been  suggested  offer  no  substantial  advantage.  The  quantity 
and  fineness  of  the  pumice-stone  powder  used  in  the  distillation  are  important. 
Satisfactory  results  are  obtained  when,  with  strict  adherence  to  the  other  con- 
ditions of  the  test,  0.5  gm.  of  the  powder  of  1  mm.  fineness  is  used. 

The  important  results  of  the  author's  w^ork  in  the  determination  of  the  Po- 
lenske number  in  355  samples  of  pure  Holland  butter  are  reported  and  dis- 
cussed. In  the  majority  of  the  tests  the  value  was  below  the  minimum  given 
by  Polenske,  and  in  none  was  the  maximum  exceeded.  In  butter  from  most 
of  the  Netherlands  provinces  the  constant  was  lowest  in  March  and  April  and 
highest  in  Fel)ruary.  In  no  case  was  the  results  affected  l)y  the  feeding  of 
cocoa  cake  or  beets. 

Distillation  apparatus  for  nitrogen  determinations,  C.  Blocii  (I'Ji<nin. 
Z'f(/..  52  (1907),  p.  311 ;  <ihs.  in  Ztschr.  Anycw.  Chcm.,  21  (1908).  Xo.  7.  p. 
315). — The  special  feature  of  this  api)aratus  is  a  funnel  attached  to  the  dis- 
tillation flask  so  that  solutions  may  be  added  without  opening  the  fiask. 

Passerini's  calcimeter,  P.  Fanteciii  (liol.  1st.  Af/r.  t^cimdicci,  2.  scr.,  7 
(1908),  Xo.  1,  pp.  103-107,  flg.  1). — The  construction  and  method  of  using  this 
pie<'e  of  apparatus  for  the  quick  determination  of  the  lime  content  of  soils  art- 
described. 

An  accurate  form  of  gas  analysis  apparatus  for  commercial  and  other 
purposes,  W.  A.  Rone  and  R.  V.  Whkelek  (Jour.  Soc.  Chcm.  Indus.,  27  (1908), 
Xo.  1,  pp.  10-12,  flg.  1). — The  authors  describe  '"  a  convenient  and  not  too  costly 
adaptation  of  the  gas  analysis  apparatus  used  throughout  their  researches  on 
c<miI)ustion,  which  shall  meet  the  daily  requirenu'uts  of  a  conunercial  research 
laboratory." 

Regulations  for  the  examination  of  feeding  stuffs  in  the  laboratory  of 
the  Colonial  Museum  at  Haarlem  {Hcpnratr  from  I'liarm.  Wcckbl.,  .}  J  (1907), 
Xo.  23,  ISup.,  pp.  29). — A  second  edition  of  the  Dutch  otlicial  methods  for  the 
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analysis  of  feeding  stuff's.     The  iiublie-ation  contains  introductory  material  by 
M.  Gresboff. 

Chemicals  and  allied  products  {Bur,  of  the  Census  [U.  iS'.]  Bui.  92,  pp. 
124). — Among  the  topics  discussed  in  this  publication  are  several  of  agricul- 
tural interest,  including  potashes,  wood  distillation,  fertilizers,  tanning  ma- 
terials, paints,  and  varnishes. 

Sugar  chemistry,  E.  O.  von  Lippman  (Deut.  Zuclcerindus.,  33  (1908),  Nos.  6, 
BcUage  1,  pp.  I'tl-lo.',;  7,  BeUage  1,  pit.  112-11'.',;  .S,  Beihige  1,  pp.  201,  202).— A 
review  of  the  most  important  work  in  this  field  appearing  in  the  second  half 
of  1907. 

METEOROLOGY— WATER. 

studies  on  the  phenomena  of  the  evaporation  of  water  over  lakes  and 
reservoirs,  F.  H.  Bigelow  (J/o.  Weather  Her.,  35  {1901),  No.  1,  pp.  311-316; 
36  {190S),  No.  2,  pp.  2.'i-39,  flgs.  15). — The  article  explains  the  need  for  investi- 
gation of  evaporation  as  well  as  the  availability  of  Saltou  ^^ea  for  such  investi- 
gations. The  proposed  plan  and  method  of  the  investigation  are  also  described 
in  some  detail,  with  discussion  of  theoretical  considerations  entering  into  the 
problem,  an.d  a  report  of  preliminary  studies  made  at  Reno,  Nov.,  to  obtain 
•■  a  more  intelligent  view  of  the  problem."  By  means  of  instruments  and  evap- 
orating pans  placed  on  rafts  in  the  Keno  reservoir  and  at  different  heights  on 
towers  in  its  innuediate  vicinity  records  were  made  of  the  temperature,  vapor 
l»ressure,  and  rate  of  evaporation. 

The  results  throw  some  light  on  the  cause  of  discrepancies  between  results  of 
observations  of  other  investigators  on  evaporation.  For  example,  "  they  show 
clearly  that  the  location  of  the  pans  relative  to  the  water  of  a  reservoir  is  of 
jirimar.v  importance  in  measuring  the  total  amount  of  evaporation,  and  that 
fibservations  on  a  pan  away  from  the  water  can  not  be  transferred  to  the  water 
surface  itself  except  with  the  utmost  caution." 

The  need  of  self-registering  apparatus  for  studies  of  this  kind  was  very 
clearly  shown. 

It  was  found  in  these  investigations  that  "  if  a  measure  of  the  height  of  the 
water  in  the  pan  be  made  at  7.30  a.  m.,  and  another  at  10.30  a.  m.,  th«'  difference 
multiplied  by  S^vvill  be  closely  the  total  evaporation  for  the  day.  This  rule 
holds  at  Reno,  Nev.,  during^the  summer,  but  it  should  be  verified  in  other  locali- 
ties. Furthermore,  in  the  arid  regions  of  the  West  it  seems  probable  that  a  lake 
or  reservoir  evapoi-ates  about  five-eighths  as  fast  as  an  isolated  pan  placed  out- 
side the  vapcu'  blanket;  in  other  words,  this  vapor  blanket  seems  to  conserve 
about  three-eighths  of  the  water  that  would  otherwise  be  lost  by  the  evap- 
oi'ation. 

"  It  is  important  that  similar  ex])eriments  with  towers  be  made  in  the  central 
and  eastern  portions  of  the  United  States,  in  the  prevailing  damp  climates,  to 
discover  whether  similar  rules  can  be  applied  In  practice." 

Monthly  Weather  Review  {Mo.  Weather  Rev.,  36  {1908),  Nos.  1,  pp.  1-16, 
ch'.irts  8;  2,  pp.  11-50,  figs.  15,  charts  19). — In  addition  to  the  usual  reports  on 
forecasts,  warnings,  weather  and  crop  conditions,  meteorological  tables  and 
cliarts  for  the  months  of  January  and  February,  IDOS,  recent  papers  bearing  on 
meteorology  and  seismolog.v,  recent  additions  to  the  Weather  Bureau  library, 
etc.,  these  numbers  contain  the  following  articles  and  notes : 

^'o,  1 — Biographical  note  on  Mr.  Frank  Ridgway;  and  No.  2 — Biographical 
note  on  Mr.  Thomas  S.  Collins,  and  Studies  on  the  Phenomena  of  the  Evapora- 
tion of  Water  over  Lakes  and  Reservoirs  (illus.),  by  F.  H.  Bigelow.  (See 
above.) 
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Meteorological  observations  at  the  Massachusetts  Agricultural  Experi- 
ment Station,  J.  E.  ()strandf:b  and  T.  A.  Barry  (Ma.ssarliusctts  Hta.  Met.  BuIk. 
231,  232.  itp.  -'i  carh). — Simimaries  of  observations  at  Amherst.  Mass.,  on  pres- 
snre.  temperature,  humidity,  precipitation,  wind,  sunshine,  cloudiness,  and  cas- 
ual phenomena  duriii.i,'  March  and  Ai)ril,  1908.  The  data  are  briefly  discussed 
in  ;;enera]  notes  on  the  weather  of  each  month. 

Weather  report  for  1907,  W.  H.  Day  (Ana.  Kpt.  Ontario  Agi:  Col.  and  Expt. 
Farm,  33  (1901),  pp.  2'i-27). — Tabular  summaries  are  given  of  observations  at 
(Juelph  and  six  other  places  in  the  Province  of  Ontario  on  temperature,  precipi- 
tation. ;ind  length  of  season.  A  summary  is  also  given  of  reports  (»n  buildinf,'s. 
animals,  and  trees  struck  by  lii,'htning  during  the  year. 

Bulletin  of  the  Mount  "Weather  Observatory  ((/.  .S'.  Dcpt.  .If//-..  BiiL  Mount 
Wnithcr  Olmrr.,  I  (lOOS),  pt.  2,  pp.  6 ',-133,  fifffi.  12,  charts-  3).— This  number 
contains  the  following  articles:  The  Change  of  I'hase  due  to  the  Passage  of 
Electric  Waves  Through  Thin  Plates  and  the  Index  of  Refraction  of  Water 
for  Such  AYaves,  with  Applications  to  the  Optics  of  Thin  Films  and  I'risms 
(illus.).  by  W.  R.  Blair;  Pyrheliometer  and  Polarimeter  Ob.servations  (illus.). 
by  H.  H.  Kimball ;  Note  on  the  ^Movement  of  Moisture  in  Soils,  by  W.  J.  Hum- 
phreys (E.  S.  R..  10,  p.  716)  ;  Note  on  the  Magnetic  Field  due  to  an  Electric 
Current  in  a  Straight  Wire  (illus.),  by  W.  J.  Humphreys;  A  Kite  for  Use  in 
High  Winds,  by  W.  R.  Blair;  and  Tapper  Air  Temperatures  for  October,  Novem- 
iier,  ;ind  December  (illus.).  by  W.  R.  Blair. 

Absolute  determination  of  the  nocturnal  radiation  at  Vienna,  J.  Kremak 
and  R.  Schneider  (Sitzhrr.  K.  Alad.  Wisf<.  Wien,  Math.  Natanv.  Kh,  JIG 
ililtn).  Aht.  Ila,  pp.  .571-600.;  aJjs.  in  aSV/.  A&.s>.,  Sect.  A—Phyn.,  10  (7.907),  lYo. 
]20.  pp.  652,  6.53). — Measurements  202  meters  above  sea  level,  20  meters  above 
ground,  and  2  meters  above  the  instrument  platform  in  August  and  September. 
190(5,  with  two  Angstrriui  electric  comiiensation  actinometers  are  reported.  For 
5  nights  readings  were  t.-iken  every  ir>  minutes  commencing  at  S  p.  m.,  that  is, 
about  an  luuir  after  sunset. 

It  was  found  that  the  loss  by  radiation  was  very  rapid  at  first,  attaining  its 
maxiuuun  between  9  and  10  p.  m.,  declining  then,  but  with  a  faint  secondary 
maximum  at  2  a.  m..  and  continuing  slow  until  about  three-quarters  of  an  hour 
before  sunrise,  when  the  lo.ss  was  again  rapid.  With  falling  air  temperature 
the  loss  by  radiation  became  less  marked.  The  mean  loss  per  minute  per  square 
centimeter  was  0.153  gram-calorie.  "  By  reflex  radiation  from  the  nonluminous 
atmosphere  the  ground  in  September  gained  0.o7  calorie  i)er  square  centimeter 
l^er  minute.  The  total  radiation  recei\ed  from  the  sun  during  the  three  first 
September  days — as  regularly  measured  by  the  pyrheliometer  at  Yienna — was 
318,  821,  811  calories,  or,  allowing  for  diffusion  losses  of  40  per  cent  according 
to  Trabert,  445,  440,  4.^5  calories.  Assuming  the  same  rate  of  loss  by  radiation 
for  the  day  as  determined  for  the  night,  the  heat  gain  per  square  centimeter 
would  have  l)tHMi  on  those  three  days  -f  215,  228,  225  gram-calories  per  S(piare 
centimeter,  mean  value  228  gram-calories  per  day." 

The  climate  and  weather  of  Baltimore,  O.  D.  Fassio  (Md.  Weather  Serr.,  2 
(l!)07),  PI).  .7/7,  ///.S-.  2'/.  fills.  170). — This  is  the  .second  volume  of  a  series  of 
reports  on  the  climatic  features  of  Maryland.  The  first  volume  (E.  S.  R.,  12, 
1».  110)  was  a  general  summary  «»f  all  available  information  regarding  the 
physiography  and  meteorology  of  the  State.  This  volume  gives  an  exhaustive 
study  based  upon  all  available  pul)lic  and  private  records  of  the  climate  and 
weather  of  Baltimore  and  vicinity. 

"The  report  is  divided  into  two  jtarts.  The  first  [which  has  jireviously  been 
printetl  separately    (E.  S.  R.,  !(!,  p.  1058;  17,  p.  581)]   deals  with  the  average 
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niid  extreme  values  of  the  meteorological  elements  reeoi-ded  in  the  city  of  Balti- 
more. The  discussion  is  based  upon  careful  ol)ser\ations  extending  over  u 
period  of  nearly  a  century.  The  second  part  deals  with  types  of  weather  experi- 
enced in  BiUtimore  and  vicinity — hence  with  the  actual  physical  condition  of 
the  atmosphere  at  stated  times,  during  the  prevalence  of  storms,  cold  and  warm 
waves,  etc." 

Climatolog'y  [of  South  Carolina],  J.  W.  Bauer  and  E.  J.  Watson  (Uaiulboo]: 
of  South  Varolina.  Columbia:  State  Dept.  Agr.,  Com.,  and  Immig.,  1907,  pp.  66- 
76,  figs.  2). — The  climatological  conditions  and  relations  are  summarized  by  the 
director  of  the  South  Carolina  section  of  the  Weather  Bureau  of  this  Depart- 
ment. 

A  general  summary  of  climatolog'ical  conditions  as  related  to  agriculture 
in  Cuba,  1907,  L.  G.  y  Carbonell  {BoL  Ofic.  Sec.  Agr.  Cuba,  Jf  (1908),  No.  1, 
pp.  30~.'/3,  pis.  2). — Observations  on  temperatui'e,  precipitation,  cloudiness,  and 
wind  at  various  stations  in  Cuba  are  tabulated  and  briefly  discussed. 

Contribution  to  the  climatology  and  hydrography  of  Central  America, 
A.  Merz  (Beitrage  zur  KJimatologie  und  Hydrographie  Mittelamerikas.  Leip- 
sic,  1907,  pp.  96,  pis.  4;  Mitt.  Ver.  Erdk.  Leipzig,  1906,  pp.  1-96,  pis.  .'i;  rev.  in 
Mitt.  Justus  Perthes'  Geogr.  Anst.,  53  (1907),  A'o.  12,  p.  235). — This  report  sum- 
marizes the  more  important  available  data  regarding  temperature,  rainfall, 
cloudiness,  and  winds  at  different  places  in  Central  America,  but  especially  in 
Nicaragua,  particular  attention  being  given  to  the  relation  of  rainfall,  run-off, 
and  evaporation.  The  article  is  based  in  large  part  upon  a  report  of  A.  P. 
Davis  on  the  hydrography  of  the  Isthmus  of  Nicaragua  (E.  S.  R.,  14.  p.  920). 

It  is  explained  that  for  the  i-egiou  typically  represented  by  San  Juan,  Nica- 
ragua, the  year  is  divided  into  a  suuniier  rainy  season  with  maxima,  one  in 
June  and  the  other  in  October,  and  a  dry  season,  which  extends  from  January 
to  April.  The  total  rainfall  is  as  a  rule  quite  high,  particularly  on  the  eastern 
side  of  the  mountains  (0,48.3  mm.  at  San  Juan),  but  varies  widely  with  eleva- 
tion and  location  with  reference  to  the  mountains,  the  west  side  of  the  moun- 
tains being  comparatively  dry.  The  run-off  varies  v,-ith  the  rainfall  and  with 
the  forest  cover.  The  greatest  deficit  in  run-off  occurs  in  the  areas  covered  by 
primeval  forests,  and  is  attributed  to  evaporation  rather  than  to  utilization  of 
the  moisture  by  the  forest  growth.  On  the  larger  plains  tlie  evaporation 
varies  from  about  1,000  to  1,100  mm.,  with  rainfall  of  from  1,500  to  4,000  mm. 

Weather  conditions  in  Denmark,  1906-7,  Y.  Willaume-Jantzen  (Tidsskr. 
lAindokonotn.,  1907,  No,  13,  pp.  686-701). — The  principal  meteorological  condi- 
tions are  summarized  for  each  month. 

Observing  and  forecasting  the  weather,  I).  W.  Horner  (Loudon,  1907,  pp. 
46;  rev.  in  Bird  Notes  [Brighton],  6  (1907),  No.  8,  pi).  2^9,  250).— This  book- 
let, intended  for  nature  lovers,  contains  brief  chapters  on  clouds,  wind,  halos 
and  kindred  phenomena,  thiniderstorms,  weather  sayings,  the  moon  and  the 
weather,  and  phenological  observations,  dealing  only  with  meteorological  phe- 
nomena which  can  be  observed  without  instrumental  aid. 

On  the  need  of  ground  water  observations,  Krijger  (Jahrb.  Deut.  Landio. 
Gesell.,  22  (1907),  No.  '/,  pp.  778-789). — The  need  from  the  agricultural  stand- 
point of  studying  and  charting  the  underground  waters  is  discussed. 

Surface  water  supply  of  Colorado  River  drainage  above  Yuma  and  the 
Great  Basin  drainage,  1906,  E.  I.  Meeker,  E.  C.  LaRue  et  al.  (U.  8.  Geol. 
Survey,  Watcr-Supply  Papers  Nos.  211,  pp.  1J,9,  pis.  2,  figs.  2;  212,  pp.  IV-\-98, 
pis.  2,  figs.  2). — These  reports  contain  information  similar  to  that  published  in 
previous  years  imder  the  title  '*  Report  on  the  Progress  of  Stream  Measure- 
ments." 
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Water  resources  of  Beaver  Valley,  Utah,  W.  T.  Lkk  ( U.  S.  (Irol.  Surrci/, 
irf;/(7-.s'M/*/*/.(/  ]'(ii>cr  .Vo.  2/?',  /*/*.  J7,  /;/.  /,  fiy.s.  S). — The  iiivestitiatioiis  here 
reiKirtetl  cover  an  area  of  1,200  s(jiiare  miles  in  the  eastern  third  of  Beaver 
County,  and  include  "  the  determination  of  the  flow  of  streams  and  si)rings,  of 
the  manner  of  occurrence  and  quantity  of  the  underground  waters  as  shown  by 
the  geologic  and  geographic  conditions  of  the  region  and  by  the  distribution  of 
sinkings  and  wells,  and  of  the  chemical  character  of  the  waters  with  reference 
to  their  adaptability  to  domestic  use  and  to  irrigation." 

The  water  soluble  humus  substances  in  Norwegian  fresh  waters,  O. 
AscHAN  {Jour,  I'rukt.  Vhim.,  n.  scr..  77  {liKJS),  So.  .).  /;/>.  ll.i-ISS.  df/nis.  3). — 
A  study  of  the  chemical  composition  and  proi)erties  of  these  substances  is 
reported. 

Progress  in  the  chemistry  of  water,  A.  Goldberg  (Cltem.  Ztg.,  32  {W08), 
AV>.s.  lo,  iJiK  nS-llo;  J6,  iip.  IS7-IS!);  11',  pp.  203-205). — This  is  a  review  of 
recent  investigations  in  this  field,  covering  water  supply  and  purification,  action 
of  water  on  i»ipes  and  conduits,  water  for  use  in  steam  boilers,  and  general  and 
analytical  investigations. 

Studies  on  the  filtration  effect  of  ground  water,  (i.  Kabrhfx  (Arch.  Hi/fj.,  64 
(IHOS),  Xo.  3.  pp.  2!).'>-3l2.  Jifi.  /). — This  is  a  second  paper  reporting  investiga- 
tions on  the  capacity  of  the  soil  to  remove  micro-organisms  from  the  percolating 
water. 

Sewage  disposal  for  institutions  and  small  communities,  T.  Horton  {Proc. 
.Ann.  Conf.  Snnit.  Off-  ^'.  ^'m  ~  (l-^Ol),  pp.  96-106).— The  following  are  given 
as  the  general  features  of  a  sewage  disposal  plant  suited  to  the  requirements 
of  a  small  comnuuiity  or  institution  requiring  a  high  standard  of  purification: 

"(1)  A  combined  screening  and  settling  chamber  of  moderate  cai)acity,  pro- 
vided with  screens,  for  the  removal  of  the  coarse  or  grosser  solids  from  the 
sewage. 

"(2)  A  settling  basin  or  septic  tank  for  the  precipitation  or  transformation 
of  a  considerable  portion  of  the  organic  and  mineral  suspended  matters. 

"(3)  A  biological  filter  of  the  slow  sand  or  rapid  coarse  grained  type  for  the 
oxidation  and  nitrification  of  the  organic  matters  remaining  in  the  settled  or 
septic  sewage. 

"(4)  A  small  settling  basin,  into  which  the  etilnent  from  the  biological  filters 
is  received  and  sterilized,  for  the  precipitation  and  destruction  of  the  remaining 
suspendetl  matters  and  bacteria." 
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The  fertility  in  Illinois  soils,  ('.  (J.  Hopkins  and  J.  II.  Pettit  (lUhiols  Sta. 
Bill.  J 23,  pp.  lS7-29.'i,  fiifH.  H,  map  1). — This  bulletin  summarizes  the  results  of 
6  years'  work  on  Illinois  soils,  showing  the  area  and  distribution  of  the  typical 
soils  of  the  State,  their  content  of  plant  food,  and  the  systems  of  manuring  and 
cropiiing  which  investigation  has  shown  to  be  best  suited  to  the  increase  or 
maintenance  of  their  fertility. 

It  is  shown  that  Illinois  soils  may  be  grouped  in  14  main  classes,  namely, 
unglaciated  areas,  Illinoisan  moraines,  lower  lllinoisan  glaciation,  middle  Illi- 
noisan  glaciation,  upper  Illinoi.san  glaciation,  pre-lowan  glaciation,  lowan  gla- 
ciation, deep  loess  areas,  early  Wisconsin  moraines,  late  Wisconsin  moraines, 
early  Wisconsin  glaciation,  late  Wisconsin  glaciation,  old  river  bottom  and 
swami)  areas,  and  sand,  late  swamp,  and  bottom  lands.  These  main  classes 
are  subdivided  into  peats,  peaty  loams,  mncks,  clays,  clay  loams,  silt  loams, 
loams,  sandy  loams,  sands,  gravelly  loams,  gravels,  stony  loams,  and  rock 
outcrop. 
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"  In  the  final  system  of  nnmbering  and  classifying  individnal  soil  types  the 
Dewey  library  system  of  numl»ers  is  used,  whole  numbers  being  assigned  to 
important  and  definite  soil  types  and  decimals  employed  for  related  types  pos- 
sessing some  distinct  variations.  In  all  cases  the  name  is  designed  to  carry 
with  it  as  complete  a  description  as  practicable  of  the  soil  type,  so  as  to  avoid 
any  unnecessary  tax  on  the  memory  of  the  student  or  farmer." 

Some  90  soil  types  have  thus  far  been  recognized  in  the  detailed  soil  survey 
of  the  State.  These  soil  types  are  shown  to  vary  widely  not  only  in  physical 
characteristics  but  in  chemical  composition.  Analyses  of  a  large  number  of 
samples  of  surface  and  subsurface  soil  and  subsoil  from  the  typical  areas  are 
reported,  the  results  being  calculated  to  the  acre  basis. 

"  Each  soil  area  may  contain  sevei-al  or  many  different  soil  types.  One  s<,il 
type  may  contain  twenty  times  as  much  of  some  necessary  element  of  plant 
food  as  is  found  in  another  type,  and  the  total  supply  of  one  element  in  a  given 
type  of  soil  may  be  one  hundred  times  as  great  as  the  supply  of  another  equally 
essential  element  in  the  same  soil,  when  measured  by  crop  requirements." 

The  experiments  that  have  been  made  on  the  various  types  of  soils  show  that 
they  may  be  improved  by  proper  soil  treatment,  including  the  use  of  rotations 
containing  leguminous  plants  and  the  application  of  lime  in  the  form  of  car- 
bonate and  pliosplioric  acid  in  the  form  of  fine-ground  insoluble  phosphates. 
The  use  of  potash  salts  has  been  found  profitable  in  case  of  peaty  swamp  soils 
but  nf)t  generally  beneficial  on  other  soils. 

Report  of  work  at  Holly  Springs  branch  experim^ent  station,  1906,  C.  T. 
Ames  {Missisxiinn  l^ia.  Bill.  lOS,  piK  J 6,  fiijM.  JO). — This  report  is  devoted  mainly 
to  a  descri]ition  of  the  200-acre  farm  secui'ed  for  the  use  of  this  substation 
and  to  the  methods  employed  for  reclaiming  and  improving  it,  particularly 
the  efforts  which  have  been  directed  toward  the  filling  of  washes  and  gullies, 
terracing,  fencing,  and  fertilizing. 

Three  common  methods  of  terracing  the  land  are  described.  The  system 
employed  at  the  substation  consists  of  embankments  and  rows  having  a  small 
fall  to  conduct  surplus  water  slowly.  "The  embankment  is  essentially  a  very 
much  enlarged  hillside  ditch,  the  bottom  of  which  being  4  to  G  feet  wide  and 
the  bank  from  4  to  G  feet  wide  and  about  18  in.  high.  This  broad  shallow  ditch 
and  broad  embankment  can  be  crossed  with  rows  and  implements  and 
so  cultivated  as  to  lose  very  little  land  and  can  be  kept  as  free  from  weeds 
and  grass  as  other  parts  of  the  field."  The  methods  of  constructing  such  ter- 
races are  (lescril)ed.  In  the  experience  of  the  substation  such  terraces  can  be 
constructed  at  a  labor  cost  of  7  cts.  per  rod.  It  is  stated  to  be  "  entirely  feasi- 
ble to  fill  the  small  gullies  and  washes  and  to  'deaden'  the  larger  ones.  A 
'  dead '  gully  does  not  increase  in  size,  does  not  get  wider  or  longer.  To 
'deaden'  a  gully,  slope  the  sides  by  digging  off  and  plowing  the  upper  edges 
and  start  something  growing  such  as  Lespedeza,  Bermuda,  and  black  locust. 
Filling  the  smaller  gullies  is  a  quick  and  simple  operation  and  is  essentially 
a  team  job.  First,  prepare  for  the  team  by  digging  off  tlie  upper  edges  with  a 
mattock,  then  use  good  plows  (to  include  a  good  ditch  bank  plow)  and  good 
teams.  The  cost  of  filling  gullies  is  not  much — less  than  $1  per  acre  for  the 
largest  and  most  desirable  areas.  All  the  gullies,  large  and  small,  were  filled 
on  a  badly  washed  hillside  for  $.^>.G2  per  acre." 

Comparative  tests  on  cotton  and  corn  of  various  combinations  of  cotton-seed 
meal,  acid  ])hosphate,  and  kainit  are  rejtorted  and  indicate  in  general  that  the 
most  beneficial  fertilizer  combination  for  both  cotton  and  corn  on  the  brown 
loam  soils  of  this  region  is  made  up  of  equal  parts  of  cotton-seed  meal  and  acid 
phosiihate.  an  application  of  200  lbs.  i)er  acre  of  such  mixture  being  recom- 
mended. 
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Analysis  of  soils  from  Mt.  Barker  {Jour.  Dciit.  A(/r.  West.  Aiisf.,  1.1  (IDtn), 
No.  JO,  p.  7S3). — Tho  total  and  available  plant  food  in  r>  samples  of  soils  from 
this  district  of  Western  Australia  is  reported,  with  some  discussion  of  their 
fertilizer  requirements.  The  region  is  of  special  interest  because  of  its  adapt- 
ability to  the  cultivation  of  apples  for  export. 

On  the  types  of  "  Szik  "  soils  of  the  Hungarian  Alfbld,  A.  von  Sigmond 
(FoUltani  Kozlonn,  JC  (UtOti),  Xo.  10-Li,  pp.  .',.j.9- ',,>.',;  «/>.s.  in  Clinii.  Ahs..  1 
il!>07),  Xo.  2'f.  pp.  30.311,  iiaW).— "  Szili  "  (salt)  soil  is  the  term  generally  ap- 
plied in  Hungary  to  soils  rendered  uni)rodnctive  by  excess  of  sodium  salts.  It 
is,  however,  applied  to  other  unproductive  soils  which  contain  little  or  no  sodium 
salts,  viz,  stiff,  compact,  fine-grained  (not  larger  than  0.5  mm.  in  diameter) 
soils,  through  which  water  percolates  slowly  and  which  form  hard  crusts  on 
drying.  These  soils  leave  comparatively  small  residues  and  yield  to  solution 
comparatively  large  amounts  of  silica,  iron,  alumina,  and  calcium  compounds 
when  treated  with  strong  acids  (as  in  ordinary  soil  analysis).  The  clay  con- 
tent increases  with  the  depth,  as  does  the  calcium  carbonate. 

In  general  it  appears  that  the  "  szik"  soils  are  but  moderately  weathered  and 
slightly  leached.  The  most  common  sodium  salt  is  the  sulphate.  The  stilT 
"szik"  soils  are  variable  in  soluble  salt  content  and  the  author  sei)arates  them 
in  this  article  into  (1)  those  containing  less  than  0.1  per  cent  of  alkali,  which 
under  otherwise  favorable  conditions  and  with  addition  of  lime  and  humus, 
which  are  frequently  deficient,  are  productive,  and  (2)  those  containing  more 
than  0.1  per  cent  alkali,  which  are  unproductive. 

The  true  alkali  (soda)  soils  are  grouped  as  sandy,  loam,  and  clay  soils. 
These  soils  are  generally  underlain  l>y  a  hardpan,  are  strongly  alkaline  in  reac- 
tion, and  form  an  alkali  crust  on  the  surface.  The  soils  of  this  group  contain 
a  maximum  of  2  to  2.5  per  cent  of  soluble  salts,  mainly  sodium  carbonate  and 
chlorid. 

Alkali  soils,  their  nature  and  reclamation,  F.  T.  Shutt  {Canada  Cent.  E.rpt. 
Farm  JiiiL  .',,  2.  .scr.,  pit.  J  I,  ph'<.  2;  abs.  in  Jour.  Soc.  Chem.  Indm.,  27  (1!)08), 
No.  10,  p.  ,513). — ■'•  In  this  bulletin  the  origin  of  the  different  sorts  of  'alliali' 
soils  is  discussed,  also  their  composition  and  characteristics,  and  methods  of 
treatment  are  suggested  whereby  the  alkali  in  such  soils  may  be  lessened  or  re- 
moved." Information  is  also  given  as  to  the  crops  adapted  to  alkali  soils.  The 
information  given  in  the  bulletin  is  suited  especially  to  the  use  of  '*  farmers 
living  in  those  parts  of  the  great  Northwest  plains  and  British  Columbia  where 
alkali  is  occasionally  found." 

Comparative  investigations  on  the  results  of  chemical  soil  analysis  and 
vegetation  experiments,  K.  Opitz  (Landw.  Jahrb.,  36  (1907),  No.  5-6,  pp. 
!H/!)-!).i2;  ah.s.  in  Vhcni.  Znithl.,  Jim,  I,  No.  3,  p.  28r) ;  Chcm.  Ztfj.,  32  (1908),  No. 
J.5,  llcpcri..  p.  DO;  Jour.  Chcm.  8oc.  \London],  D't  (JDOS),  No.  ',',7,  II.  p.  '121).— 
Investigations  on  a  large  number  of  Hessian  soils  are  reported  in  which  an 
attemi)t  was  made  to  compare  the  results  of  pot  experiments  with  oats  with 
the  chemical  composition  as  shown  by  solubility  of  the  phosphoric  acid,  ]iotash, 
and  lime  in  10  per  cent  hydrochloric  acid,  the  soils  being  digested  in  the  latter 
for  3  hours  in  a  boiling  water  bath  with  constant  stirring. 

The  results  show  that  only  from  10  to  11  per  cent  of  both  light  and  heavy  soils 
examined  by  the  author  contained  a  sufficient  amount  of  easily  soluble  phos- 
phoric acid.  Al»()ut  5.5  per  cent  of  the  heavy  soils  and  .50  per  cent  of  the  light 
soils  contained  a  sufbcient  amount  of  easily  soluble  i)()tash  comi»<>unds.  As  a 
rule  0.1  per  cent  of  pl>osi)horic  acid  soluble  in  10  per  cent  hydrochloric  acid  may 
be  considered  sutticient.  Heavy  soils  containing  less  than  0.1  per  cent  of  jiotash 
soluble  in  10  per  cent  hydrochloric  acid  may  be  considered  in  need  of  easily 
soluble  potash.     Light  soils  containing  over  0.1  per  cent  of  jtotash  may  with 
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reasonable  certainty  be  considered  as  not  in  need  of  additional  amounts  of  as- 
similable potash.  The  presence  of  a  relatively  high  content  of  carbonate  and 
humate  of  calcium  (not  less  than  0.2.5  per  cent)  affords  assurance  that  the  soil 
is  not  deficient  in  easily  soluble  lime  compounds. 

Absorption  of  vapors  and  gases  by  soils,  H.  E.  Patten  and  F.  E.  Gal- 
lagher (U.  8.  Dept.  Agr.,  Bur.  Soils  Bid.  51,  pp.  50,  figs.  19). — This  bulletin 
reviews  previous  investigations  on  the  absorption  of  water  vapor  and  of  gases 
and  gives  the  results  of  original  investigations  by  the  authors  on  the  absorp- 
tion of  water  vapor  by  various  types  of  soils  under  varying  conditions.  The 
data  contained  in  the  bulletin  are  summarized  as  follows: 

"  In  the  absorption  of  water  vapor  by  quartz  flour,  a  soil  separate,  and  typical 
soils,  the  rate  of  approach  to  equilibrium  between  soil  and  water  vapor  has  been  . 
followed  at  various  degrees  of  humidity,  and  these  equilibrium  points  deter- 
mined. 

"  The  amount  of  water  absorbed  increases  with  the  hinnidity,  but  not  in  a 
simple  mathematical  relation. 

"  Toluene  and  other  vapors  were  compared  with  water  vapor,  using  the  same 
soils,  and  show  in  general  an  absorption  of  the  same  order  of  magnitude. 

"  The  velocity  of  absorption  decreases  regularly  as  absorption  proceeds,  but 
it  is  hot  described  l)y  a  simple  logarithmic  equation. 

"  Relatively  small  decrease  in  vapor  pressure  produces  a  marked  increase  in 
the  rate  at  which  the  soil  dries  out.  At  the  moisture  content  known  as 
'  optimum  '  for  plant  growth,  a  rapid  decrease  in  the  rate  of  evaporation  talces 
place,  and  at  this  particular  moisture  content  there  are  likewise  changes  in 
other  physical  characteristics  of  the  soil,  such  as  specific  volume,  resistance  to 
penetration,  etc.,  which  altogether  point  strongly  to  a  purely  physical  reason  for 
the  existence  of  a  narrow  range  of  water  content  in  a  soil  at  which  plants  thrive 
liest  [E.  S.  R.,  19,  p.  SIS]. 

"  The  content  of  water  in  a  soil  at  which  plants  begin  to  wilt  is  greater  than 
the  quantity  of  water  the  soil  can  take  up  from  a  saturatetl  atmosphere.  A 
heavy  soil  containing  a  high  percentage  of  moisture  may  hold  the  water  so  ab- 
sorbed that  while  the  plant  can  get  some  waten-  still  it  is  by  no  means  fully 
supplied. 

"  The  absorptive  capacity  of  soil  for  water  vapor  is  generally  higher  the  finer 
the  texture  of  the  soil  and  the  greater  the  content  of  humus.  In  general,  pro- 
ductive soils  have  a  very  considerable  capacity  for  water  vapor. 

"  Gases  are  absorbed  to  a  ditt'erent  degree  by  each  solid  substance;  the  differ- 
ent soil  coniix»nents  all  possess  a  considerable  absorption  capacity,  and  mixtures 
of  these  constituents  absorl)  gases  additively:  that  Is,  each  soil  material  exerts 
its  absori»tive  effect  indei)endently  of  the  rest  of  the  soil  about  it.  Soil  c(mstit- 
uents  moistened  with  water  absorb  gases  in  greater  quantity  than  would  the 
same  mass  of  water  alone.  I'asily  condensed  gases  are  in  general  absorbed 
more  easily. 

"  Heat  is  evolved  during  the  process  of  absorption,  and  this  heat  is  greatly  in 
excess  of  that  given  out  by  the  condensation  of  the  vapor  to  a  liquid. 

"  For  equilibria  between  soils  and  atmosphere  saturated  with  water  vapor 
over  a  temperature  range  from  25°  C.  to  100°  C,  the  amount  of  water  absorbed 
decreases  with  increasing  temjjerature.  This  confirms  the  results  obtained  by 
earlier  investigators  for  the  absorption  of  water  vapor  as  well  as  for  gases  in 
general. 

"Absorbed  gases  are  held  with  remarkable  tenacity,  (ilass  and  minerals  re- 
tain hygroscopic  water  up  to  500°  to  800°  C. 
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"  Bodies  which  have  boon  hciitod  aiid  then  cooled  in  a  vticuuiii  show  high 
absorptive  power ;  cousequeutly,  absorption  can  not  be  loolied  iipon  solely  as  the 
solution  of  a  gas  in  moisture  films  upon  the  grains  of  the  solid. 

"  In  general,  nitrogen  is  absorbed  by  soils  in  greater  quantity  than  oxygen. 
This  is  especially  interesting,  since  the  absorption  of  oxygen  and  nitrogen  from 
air  by  water  gives  a  higher  ratio  of  oxygen  to  nitrogen  in  the  solution  than  the 
1:4  relation  which  exists  in  air.  The  similar  high  absorptive  power  of  alumi- 
num hydroxid,  ferric  hydroxid,  and  magnesium  carbonate  for  nitrogen  indicates 
that  this  preference  of  soils  for  nitrogen  is  a  real  phenomenon,  since  these  sub- 
stances have  no  way  of  making  their  true  absorptive  power  for  oxygen  by  con- 
verting it  chemically  to  cai'bon  dioxid,  as  a  soil  does,  or  to  other  oxids. 

"  The  absorption  of  carbon  dioxid  by  soils  is  due  in  great  measure  to  the 
presence  of  hydrated  oxids,  such  as  ferric  oxid,  and  humus.  Kaolin,  calcium 
carbonate,  and  quartz  also  absorb  cai'bon  dioxid,  but  in  comparatively  small 
amounts. 

"  Soils,  whether  acid  or  alkaline,  dry  or  wet,  absorb  ammonia  from  the  atmos- 
phere in  appreciable  amount. 

./I  No  one  mathematical  expression  has  been  found  to  hold  generally  for  the 
d^tribution  of  a  gas  between  the  vapor  phase  and  absorbing  solid.  The  specific 
attraction  of  solid  and  gas.  the  diffusion  of  gas  into  solid,  the  condensation  of 
gas  to  liquids,  and  consequent  clogging  of  capillary  channels  where  the  forms 
and  arrangement  of  these  minute  spaces  enter  to  determine  the  vapor  pressure 
of  the  liquid  there  enmeshed,  all  these  factors  complicate  the  observed  relation 
of  mass  of  gas  absorbed  to  mass  of  gas  left  in  the  vapor  phase." 

The  flocculation  of  turbid  liquids  by  salts,  A.  D.  Hall  and  C.  G.  T.  Morison 
(Joiti:  Agr.  .SV/.,  2  (1007),  lYo.  3,  i)p.  2U-256,  pi.  i).— This  article  records  studies 
of  the  influence  of  calcium  nitrate,  sodium  chlorid,  barium  chlorid,  aluminum 
sulphate,  and  other  salts,  as  well  as  various  acids  of  different  strengths  on  the 
flocculation  of  suspensions  of  i)urified,  fine-ground  kaolin. 

It  was  observed  that  "  up  to  a  certain  point,  flocculation,  as  measured  by  the 
rapidity  of  settlement,  is  proportional  to  the  amount  of  flocculating  salt  added. 
Beyond  that  limit  all  solutions  flocculate  alike."  The  reaction  between  the  floc- 
culated material  and  the  flocculating  substance  was  found  to  be  quantitative. 
Apparently  the  process  of  flocculation  was  not  "  accompanied  by  any  removal 
of  the  salt  from  solution  by  the  flocculated  kaolin  (adsorption  or  laking  out), 
nor  by  any  selective  absorption  of  base  from  the  salt,  so  as  to  give  rise  to 
acidity  in  the  liquid  after  flocculation  had  taken  place." 

A  comparison  of  the  flocculating  powers  of  diffei'ent  substances  showed  that 
the  free  acids  were  the  most  active  flocculating  compounds  and  that  aluminum 
salts  stand  very  close  to  the  acids  in  this  resi)ect. 

Experiments  with  fine-ground  bauxite  and  limonite  showed  that  neither  of 
these  substances  would  assume  the  "  natant "  condition  in  pure  water. 

The  authors  failed  to  find  any  satisfactory  theory  that  embraces  all  of  the 
observed  facts  and  they  believe  that  "  before  any  theory  of  flocculation  can  be 
reached  it  is  probably  necessary  to  determine  the  conditions  which  nuist  be  sat- 
isfied before  a  given  substance  will  assume  the  'natant'  state."  They  suggest, 
however,  that  the  "  natant  condition  is  dependent  on  the  presence  of  traces  of 
free  alkali  derived  from  the  partial  hydrolysis  of  the  suspended  material  .  .  . 
and  that  flocculation  ensues  when  these  are  neuti-alized  or  driven  back  into 
combination  with  the  suspended  solid." 

Note  on  the  protective  action  of  colloids  on  clay  suspensions,  G.  Keppeleb 
-and  A.  Spangenberg  (Jour.  Landw.,  55  (1907),  No.  Ji,  pp.  2.9.9,  300;  al)s.  in  Chem. 
ZcntbL,  190S,  I,  No.  3,  pp.  285,  286).— Observations  similar  to  those  of  Ficken- 
dey  (E.  S.  R.,  18,  p.  GIO)  are  briefly  reported.     The  author  states  that  the  con- 
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eeutmtiou  of  alkali  most  effective  iu  preveutiiig  flofculutioii  varies  widelj-  with 
different  clays  and  is  characteristic  for  each.  The  differences  in  this  respect  iu 
case  of  natural  clays  are  ascribed  in  part  at  least  to  variations  in  humus  acid 
content.  The  injurious  effect  of  heavy  liming  of  moor  soils  is  asci'lbed  to  pre- 
ciititation  of  humus  acid,  thus  preventing  it  from  rendering  plant  food  in  the 
soil  available. 

On  the  radioactivity  of  certain  soils,  J.  H.  IIowkll  (Truiis.  and  Proc.  yriv 
Zeal.  IiiHt..  3!i  (inod),  PI).  .Ii3-2.il},  fiff-s.  2).— The  fact  that  the  therapeutic 
properties  of  the  water  of  certain  mineral  springs  has  been  ascribed  to  the 
germicidal  proi)erties  of  their  radioactive  products  led  the  author  to  undertake 
a  study  of  the  radioactivity  of  the  deposits  from  a  number  of  mineral  springs 
as  well  as  of  a  light  volcanic  soil  (surface  and  subsoil)  and  of  a  clay  soil.  A 
special  form  of  electroscope  used  iu  these  investigations  is  described.  The  re- 
sults indicated  the  presence  of  radioactive  substances  in  small  quantities  in  the 
mineral  springs  deposits  and  in  larger  quantities  in  both  surface  soils,  while  the 
hard  volcanic  subsoil  was  about  six  times  as  active  as  the  surface  soil. 

Oxidation  in  soils  and  its  relation  to  productiveness.  The  influence  of 
partial  sterilization,  F.  Y.  Darbishire  and  E.  J.  Russell  (Jour.  Agr.  Sci.,  2 
(1907),  Xo.  3,  PI).  305-326,  figs.  3). — In  the  experiments  here  reported  samples 
of  soil  which  had  been  treated  with  volatile  antiseptics  (carbon  bisulphid, 
toluene,  and  chloroform),  nonvolatile  antiseptics  (copper  sulphate  and  mercuric 
chlorid),  and  sterilized  by  steam,  were  tested  by  means  of  the  oxidation  method 
described  in  a  previous  article  ( E.  S.  11..  17.  p.  530)  and  in  pot  experiments. 

The  results  are  summarized  as  follows:  "(1)  Partial  sterilization  of  soil 
either  by  heating  to  100°  or  by  treatment  with  volatile  antiseptics  which  are 
subsequently  removed  leads  to  a  marked  increase  in  the  amount  of  oxygen  ab- 
sorbed by  the  micro-organisms  of  the  soil.  (2)  The  yield  of  nonleguminous 
crops  is  distinctly  larger  on  partially  sterilized  than  on  unsterilizod  soils. 
Leguminous  crops,  however,  show  no  increase.  (3)  Analysis  shows  that  partial 
sterilization  causes  an  increase  in  the  amount  of  nitrogen,  phosphoric  acid,  and 
potash  taken  ui)  by  the  croi),  and  in  the  percentage  of  nitrogen  and  phosphoric; 
acid  in  the  dry  matter.  In  other  words  it  increases  the  '  availability '  of  these 
plant  foods.  (4)  The  increased  availability  of  the  plant  food  appears  to  be 
connected  with  the  modification  of  the  bacterial  flora  brought  al)Out  by  partial 
sterilization.  When  the  soil  is  heated,  however,  chemical  decomposition  also 
takes  place." 

The  increase  of  nitrogen  in  certain  soils  due  to  nitroculture,  A.  M.  Wright 
(Trans,  and  Proc.  Xcir  Zeal.  Inst..  39  (1906),  pp.  121-123;  ahs.  in  Chein.  Ahs., 
2  (1908),  Xo.  -J.  />.  570). — Pot  experiments  are  reported  in  whicli  garden  peas 
were  grown  on  inoculated  and  uninoculated  soils  with  and  without  tlie  addition 
of  sulphate  of  potash  and  superphosphate.  The  nitroculture  used  was  that  pre- 
pared by  this  Department,  and  seed  and  soil  inoculation  were  compared  on  3 
different  soils,  one  being  of  a  peaty  character.  There  was  aiiparently  a  decided 
increase  of  nitrogen  when  the  seed  was  inoculated,  and  this  increase  was  greater 
when  sulphate  of  potash  and  sui)erphosphate  were  added  to  the  soil.  Except 
in  case  of  the  peaty  soil  and  of  a  soil  to  which  starch  had  been  added  there 
was  apparently  no  particular  increase  of  nitrogen  due  to  inoculating  the  soil. 

Inoculation  of  soils  and  seeds,  A.  Df:MOLON  (Jour.  Agr.  Prat.,  n.  scr.,  l.'f 
(1907),  Xo.  51.  j>p.  7s'i-7Si;). — This  is  a  brief  account  of  recent  progress  in  this 
line,  calling  attention  espe<-ially  to  the  work  of  Bottomley  (E.  S.  R.,  10,  p.  832). 

The  fixation  of  atmospheric  nitrogen  by  plants,  W.  J.  V.  Woolcock  (Pharm. 
Jour.  [London^,  .',.  scr.,  26  (1908),  Xo.  1959,  pp.  28,  29).— This  is  also  a  brief 
account  of  the  experiments  by  Bottomley. 
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The  efficiency  of  pure  culture  inoculation  for  legumes,  V.  L.  Stkvkxs  aiul 
J.  C.  Temple  (North  Carolina  l^ta.  Ri)t.  HXH,  pi>.  .'iS-Hl). — The  history  of  inves- 
tigations on  this  suhject  is  reviewed,  the  advantages  and  disadvaiitajjes  of  soil 
and  pure  culture  iuotndation  are  discussed,  and  laboratory  and  pot  experiments 
to  determine  the  purity  and  efficiency  of  liquid  cultures  prepared  and  distributed 
by  this  Department  are  reported.  The  results  obtained  are  brietiy  snumiarized 
as  follows : 

•'  ^lany  of  the  cultures  when  received  were  devoid  of  live  organisms  of  any 
kind. 

"  In  nuiltiplying  the  cultures,  oven  under  cleanly  laboratory  conilitions,  there 
is  gross  contamination  by  molds,  yeasts,  and  foreign  bacteria. 

"  In  the  pot  experiments  there  was  rarely  any  increase  in  the  number  of 
tubercles  due  to  inoculation.  The  cultures  here  used  were  obtained  directly 
from  the  National  Department  of  Agriculture,  and  were  fresh.  They  were  prob- 
ably of  as  good  (piality  as  is  to  be  obtained  and  were  presumably  superior  to 
the  conunercial  cultures  upon  the  market. 

*•  While  the  number  of  tests  here  recorded  is  not  large,  it  is  to  be  noted  that 
these  tests  were  made  under  circumstances  highly  favorable  to  the  cultures,  and 
it  is  a  reasonable  supposition  that  failure  would  be  more  liable  to  occur  in  actual 
farm  practice  than  in  these  pot  tests. 

"  It  therefore  appears  that  the  method  of  iuoculatiou  with  liquid  cultures,  as 
at  present  prepared,  is  uncertain  and  unreliable,  and  not  to  be  recommended  as 
a  substitute  for  the  method  of  inoculation  with  soil  containing  the  appropriate 
organisms." 

Pure  cultures  for  legume  inoculation,  K.  F.  Kellerman  {t^ckace,  n.  scr., 
28  (IHUS).  Xo.  706,  1)1).  JO,  51). — The  author  takes  exception  to  the  conclusions 
reached  by  F.  L.  Stevens  and  J.  C.  Temi)le  in  the  report  of  the  North  Carolina 
Experiment  Station  for  1907  (see  above)  regarding  the  low  value  of  cultures 
for  nodule-forming  organisms  of  leguminous  plants  prepared  by  this  Depart- 
ment, rei)orts  tests  which  do  not  bear  out  these  conclusions,  and  calls  attention 
to  certain  conditions  which  might  explain  the  low  results  obtained  in  the  North 
Carolina  exiieriments. 

Legume  bacteria,  S.  F.  Edwards  and  B.  Barlow  {0)itario  Dcpt.  Agr.  Bill. 
Hi),  pp.  1!>,  fiy^.  Z'S). — This  bulletin  summarizes  rei)orts  of  inoculation  experi- 
ments by  Canadian  farmers  during  1006  and  1907  with  cultures  prepared  and 
distributetl  by  the  Ontario  Agricultural  College.  During  190G,  375  cultures  were 
distributed.  From  the  farmers  to  whom  these  cultures  were  sent,  120  reports 
were  received,  of  which  72  showed  apparent  benefit  from  inoculation,  and  48 
no  benefit.  In  1907,  372  cultures  were  distributed.  Of  the  124  reports  received 
from  which  any  conclusion  can  be  drawn,  67  showed  apparent  benefit,  57  no 
benefit. 

On  the  behavior  of  nitrate  in  paddy  soils,  G.  Daikuhara  and  T.  Imaseki 
(Bui.  Imp.  ('cut.  Agr.  Expt.  ,S7«.  Japan,  I  (WOl),  No.  2,  pp.  7-3(i,  pis.  2). — It  has 
been  suggested  that  the  low  efficiency  of  nitrate  of  soda  on  paddy  rice  is  due 
to  the  fact  that  rice  grown  on  paddy  soils  is  deficient  in  carbohydrates  (sugars) 
necessary  to  the  complete  assimilation  of  the  nitric  acid.  The  authors  found, 
however,  no  difference  in  sugar  content  of  paddy  and  upland  rice. 

In  laboratory  studies  of  the  rate  of  denitrification  in  humus  soil,  sandy  loam, 
and  heavy  clay,  it  was  found  that  denitrification  was  most  rapid  in  the  first 
two,  but  very  slow  in  the  third.  Sterilizing  the  soils  with  steam,  chloroform, 
or  mercuric  chk»rid  prevented  formation  of  nitrites,  thus  indicating  that  the 
deuitrification  was  due  to  bacterial  action.     The  addition  of  organic  compounds 
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(sodium  acetate  or  glycerin)  greatly  increased  the  rapidity  of  deuitriflcatiou. 
Denitrification  was  also  favored  by  the  addition  of  starch,  straw,  rape  calie, 
compost,  etc.  With  well  rotted  rape  calce  and  compost,  however,  reduction  was 
much  less  than  with  the  fresh  materials. 

The  bacterial  nature  of  the  denitrificatiou  was  confirmed  by  adding  pure 
cultures  of  Bacterium  denitrificans  and  B.  nitrovonun  to  sterilized  soils,  and 
thus  securing  active  denitrification. 

The  formation  of  nitrites  went  on  very  slowly  in  dry  soils  when  only  nitrate 
was  added,  but  when  organic  matter  (starch,  rape  cake,  etc.)  was  added  the 
rate  of  reduction  was  greatly  increased. 

Pot  experiments  on  paddy  and  upland  rice  soils  with  nitrate  alone  or  in 
combination  with  other  fertilizing  materials  gave  results  confirming  those  ob- 
tained in  the  laboratory  experiments  and  indicated  that  nitrate  applied  to  paddy 
soils  is  reduced  to  some  extent  first  to  nitrite,  then  to  ammonia  and  elementary 
nitrogen.  The  loss  (largely  as  free  nitrogen)  from  this  source  is  increased  by 
applying  with  the  nitrate  such  fertilizers  as  fresh  oil  cake,  straw,  compost, 
etc.,  which  supply  organic  matter  which  is  easily  assimilated  by  denitrifying 
bacteria.  It  therefore  appears  that  nitrate  of  soda  is  not  well  suited  to  applica- 
tion as  a  fertilizer  on  itaddy  soils,  and  particularly  in  connection  with  other 
organic  fertilizers.  If  such  fertilizers  must  be  employed  they  should  be  used 
only  in  well  rotted  condition. 

On  soil  sickness,  I.  Pouget  and  D.  Chouchak  {Conipt.  Rend.  Acad.  Sci. 
[Paris],  l^o  (,1901),  Xo.  2It,  pp.  1200-1203;  abs.  in  Rev.  Sci.  [Paris],  5.  ser.,  8 
(1007),  A'o,  25,  p.  196;  Rev.  Gen.  Agron.,  n.  ser.,  3  (1908),  ^'o.  1,  pp.  1,  2;  Chem. 
ZentbL,  1908,  1,  Ao.  7,  p.  667). —^Observations  on  uncultivated  soils  and  on  those 
on  which  alfalfa  had  been  grown  are  reported,  the  results  indicating  that  the 
alfalfa  plants  excreted  a  toxic  principle  which,  gradually  accumulating  in  the 
soil,  injuriously  affects  the  growth  of  plants.  These  conclusions  are  drawn  from 
studies  of  the  effect  of  calcined  and  uncalcined  aqueous  extract  of  the  alfalfa 
soil,  the  exact  nature  and  proiierties  of  the  toxic  i)riuciples  not  being  determined. 

Results  of  experiments  on  the  application  of  fertilizers  and  of  a  study  of 
crop  rotations,  P.  Buurin  (Rcsultaini  Opuitov  po  Prcmyencniyii  Udobrenii  i 
Izurliniiini  Hyevooborotov.  St.  Petersburg,  1901,  pp.  188,  illus.;  rev.  in  Zhtir. 
Opiiitn.  Agron.  [Russ.  Jour.  Expt.  Landw.],  S  {1901),  No.  4,  pp.  /,33-/f35).— 
This  report  gives  the  results  of  experiments  conducted  during  the  last  12  to 
15  years  on  the  experiment  field  of  the  Institute  of  Agriculture  and  Forestry 
at  Xovo-Alexandria. 

Under  the  local  climatic  and  soil  conditions  green  manuring,  particularly 
with  lupines,  gave  good  results.  The  lupines  were  preferable  under  these 
conditions  to  vetches,  being  less  exacting  in  their  demands  on  the  soil  and  in 
their  moisture  requirements.  They  also  produced  a  larger  mass  of  green 
matter.  In  fact,  fall  fertilizing  with  lupines  on  fallow  gave  more  organic 
matter  and  nitrogen  than  the  cereals  could  utilize  completely.  In  some  cases 
the  leguminous  plants  gave  as  good  i-esults  on  cereals  when  grown  for  seed 
or  hay  and  only  the  stubble  plowed  under  as  when  the  whole  plant  was  so 
used.  The  author  therefore  rec-onmiends  fall  green  manuring,  especially  for 
the  more  exacting  crops,  e.  g.,  corn,  root  crops,  fruits,  and  oil  plants.  Freedom 
of  the  field  from  weeds  is  essential  to  the  success  in  green  manuring,  especially 
with  lupines.  Since  the  repeated  use  of  green  manures  alone  results  in  the 
exhaustion  of  the  mineral  constituents  of  the  soil,  mineral  fertilizers,  especially 
those  supplying  phosphoric  acid  and  potash,  should  be  used  with  the  green 
manures.  Whether  phosphoric  acid  or  potash  will  give  the  best  results  de- 
pends upon  the  nature  of  the  plants  grown. 
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Experiments  with  artificial  fertilizers  for  sugar  beets,  F.  Lubanski  {Sijrav. 
List.  Podolsk.  Obslich.  Sclsk.  Khoz.,  1906,  No.  3;  abs.  in  Zhur.  Opuitn.  Agron. 
\Russ.  Jour.  Erpt.  Landic],  <S  (W07),  No.  .'/,  p/i.  'I'/l.  'I'l^). — Some  of  the  cou- 
(.•lusioiis  drawn  from  6  years'  cooperative  experiments  conducted  by  the  Podolsk 
Agricultural  Society  are  as  follows:  (1)  Row  application  of  fertilizers  was 
most  profitable;  (2)  all  of  the  soils  needed  phosphatic  fertilizers,  some 
responding  best  to  Thomas  slag,  others  to  superphosphate;  (3)  potash  was 
besc  applied  as  a  top-dressing  at  a  later  period  than  the  other  fertilizers; 
(4)  claritication  refuse  from  sugar  factories  applied  in  rows  gave  favorable 
results. 

Comparative  fertilizer  experiments  with  nitrogen  lime,  lime  nitrogen, 
nitrate  of  soda,  and  sulphate  of  ammonia  for  sugar  beets,  K.  Otto  (Dcut. 
Ijtiidir.  I'resse,  35  (lOOS),  No.  1.  p.  I). — In  an  experiment  on  light  loamy  sand 
during  the  comparatively  warm  and  wet  season  of  1907  the  best  results  were 
obtained  with  sulphate  of  ammonia,  the  next  best  with  nitrogen  lime,  and 
the  poorest  results  with  nitrate  of  soda.  It  is  suggested  that  the  poor  results 
with  nitrate  of  soda  were  perhaps  due  to  the  washing  out  of  this  material 
from  the  soil. 

Results  of  comparative  fertilizer  experiments  with  nitrate  of  soda  and 
sulphate  of  ammonia,  ("lauskn  (III us.  Landtr.  Ztg.,  27  (1!)07),  No.  98,  pp.  <S-'/i- 
8'i5,  figs.  2). — Experiments  on  a  variety  of  crops  and  soils  extending  over  a 
number  of  years  are  reported  (E.  S.  R.,  17,  p.  448;  19,  p.  320).  The  results 
show  that  the  relative  efficiency  of  nitrate  of  soda  and  sulphate  of  ammonia 
depends  to  a  large  extent  upon  the  character  of  the  season,  but  the  author 
believes  that  the  practical  farmer  will  obtain  a  higher  average  efficiency  for 
the  sulphate  than  that  given  by  Wagner,  viz,  75  per  cent  that  of  nitrate  of  soda. 

Action  of  calcium  cyanamid  on  oats  under  different  conditions,  K.  K. 
Gedkoitz  {Zhur.  Opuitn.  Agron.  [Russ.  .Jour.  E.rpt.  L(nldtc.^,  8  {1907),  No.  Jj, 
pp.  383-397). — Pot  experiments  are  described  which  were  carried  out  in  the 
agricultural  chemical  laboratory  at  St.  Petersburg  with  oats  grown  on  three 
soils,  viz,  a  loamy  chernozem,  a  sandy  chei'uozem,  and  a  strongly  acid  podzol. 
The  action  of  calcium  cyanamid  was  compared  with  that  of  pure  calcium 
nitrate. 

The  results  indicate  that  calcium  cyanamid  is  not  suitable  for  top-dressing, 
although  thus  applied  it  gave  a  slight  increase  of  yield.  The  poorest  results 
were  obtained  in  all  cases  when  the  calcium  cyanamid  was  mixed  with  the  soil 
2  days  before  sowing:  the  best  results  on  the  chernozem  soils  were  obtained 
from  mixing  7  days  and  on  the  podzol  soil  14  days  before  sowing.  In  no  case, 
however,  did  the  yield  of  grain  vary  considerably  with  the  length  of  time  of 
application  before  sowing.  The  application  of  0.3  gm.  of  nitrogen  in  the  form 
of  calcium  cyanamid  per  pot  (containing  5  kg.  of  soil)  gave  an  increase  in  the 
yield  of  grain  of  8(5  per  cent  that  of  calcium  nitrate  on  the  loamy  chernozem, 
85  per  cent  on  the  sandy  chernozem,  and  74  per  cent  on  the  podzol  soil.  The 
application  of  double  the  quantity  of  calcium  cyanamid  on  the  loam  soil  gave 
nearly  double  the  increase  of  the  yield.  On  the  sandy  and  podzol  soils  the 
results  were  not  so  favorable. 

Som^e  observations  on  manuring  with  bone  dust,  S.  Uchiyama  {Bnl.  Imp. 
Cent.  Agr.  E.rpt.  Sta.  Japan.  1  {1907).  No.  2.  pp.  U).j-120,  pi.  /).— Sand  and  soil 
cultures  with  barley  and  soy  beans  in  which  bone  dust  was  used  in  combination 
with  various  other  substances  ar(»  reported. 

It  was  found  that  magnesite  acted  like  limestone  in  depressing  the  avail- 
ability of  bone  dust.  Gypsum,  even  in  slight  excess,  was  beneficial.  The  phos- 
phoric acid  of  the  bone  was  not  so  readily  available  in  the  presence  of  sodium 
508]  9— No.  12—08 P, 
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nitrate  as  in  the  presence  of  ammonium  sulpliate.  When  bone  dust  was  used  in 
combination  with  sodium  nitrate  there  was  little  difference  in  yield  whether  the 
l)otasli  was  applied  in  the  form  of  sulphate,  of  carbonate,' or  of  wood  ashes. 
I'otassium  carbonate  apparently  rendered  the  phosphate  of  bone  in  part  more 
available  by  conversion  into  potassium  phosphate. 

On  the  action  and  residual  effects  of  Thomas-ammomum  phosphate,  Bach- 
MANN  {FiiJiliiiffs  LuiKlic.  Ztff.,  r,U  (jmi),  No.  2'i.  i>i>.  875,  ,S76').— In  a  previous 
article  (E.  S.  R.,  IS,  p.  72.1)  the  author  reported  experiments  showing  the  first 
year's  effect  on  rye,  oats,  and  meadow  land  of  this  material,  which  is  a  mixture 
of  Thomas  slag,  ammonium  sulphate,  and  sugar-factory  lime  waste  containing 
in  the  sample  experimented  with  7.8  per  cent  of  citrate-soluble  phosphoric  acid 
and  29.7  per  cent  of  lime.  In  this  article  he  gives  the  results  of  observations 
on  the  after-effect  on  the  second  year's  crop  of  oats,  as  well  as  of  further  tests 
of  the  first  year's  effect  of  the  material.  Separate  applications  of  Thomas  slag, 
ammonium  sulphate,  and  lime  refuse,  as  well  as  of  Thomas  slag  and  anunonium 
sulphate,  gave  better  results  the  first  and  second  years  than  the  Thomas- 
ammonium  phosphate.  It  was  further  noted  that  there  was  a  decided  after- 
effect in  case  of  ammonium  sulphate  alone. 

Nitrate  production  of  South  America,  A.  A.  Winslow  (Daily  Consular  and 
Trade  Rpts.  [U.  S.I,  1908,  Xo.  3069,  p.  15). —It  is  stated  that  "from  1830  until 
1907  the  nitrate  fields  of  Peru  and  Chile  have  produced  36,443,327  tons  of 
nitrate,  valued  at  $1,112,728,765  United  States  gold. 

"About  two-fifths  of  this  was  produced  during  the  last  ten  years.  There  has 
been  much  said  about  the  exhaustion  of  the  nitrate  mines  or  beds,  but  from  the 
best  information  obtainable  they  are  good  for  two  hundred  or  three  hundred 
years,  even  at  double  the  production,  which  is  about  2,000.000  tons  per  year. 
Fully  one-half  the  production  has  been  net  profit,  but  a  new  process  has  been 
invented  that  will  do  for  the  nitrate  business  what  the  cyanid  process  did  for 
the  gold  production.  Heretofore  from  9  to  10  per  cent  has  been  left  in  the 
waste,  but  with  the  new  process  it  is  claimed  that  there  will  not  be  a  loss  of  2 
per  cent  and  at  a  less  cost  of  production  than  by  the  old  method.  Even  the 
waste  or  tailings  can  be  worketl  with  a  great  profit." 

On  the  synthesis  of  ammonia  from  its  elements,  L.  Brunel  and  P.  Woog 
{Coinpt.  Rend.  Acad.  Hci.  [raris],  1J,5  (1901),  No.  22,  pp.  922-92',;  ahs.  in  Rev. 
8ci.  [Prtris'],  5.  scr.,8  (1907),  No.  23,  p.  732). — Small  quantities  of  ammonia  were 
produced  by  the  catalytic  action  of  oxid  of  nickel  heated  to  180  to  200°  C  in  a 
mixture  of  nitrogen  and  hydrogen.  Continuous  regeneration  of  the  oxid  of 
nickel  and  regular  formation  of  ammonia  was  secured  by  suspending  the  oxid 
in  and  forcing  a  current  of  air  and  hydrogen  through  petroleum,  boiling  at  200 
to  240°  C.  in  a  distilling  apparatus,  the  vaporization  of  the  petroleum  prevent- 
ing the  temperature  from  rising,  as  a  result  of  reduction  of  nickel  sesquioxid  to 
protoxid,  to  a  point  which  would  prevent  the  formation  of  ammonia. 

Improvements  in  the  production  of  ammonia  (Cticni.  Trade  Jour.,  J/1  (1907), 
No.  1075,  p.  58^). — A  description  is  given  of  H.  C.  Woltereck's  process  for  the 
preparation  of  ammonia  by  passing  air  and  steam  over  or  through  peat  at  a 
carefully  regulated  temperature. 

New  nitrogenous  fertilizers,  L.  Grandeau  (Jour.  Agr.  Prat.,  n.  ser.,  1^ 
(1907),  No.  33,  pp.  201-204).— This  is  a  brief  review  of  the  latest  practical  in- 
formation regarding  progress  in  the  manufacture  and  use  as  fertilizers  of  lime 
nitrogen  and  basic  calcium  nitrate  in  Norway,  Sweden,  Denmark,  Germany,  and 
France. 

The  utilization  of  the  nitrogen  of  the  air,  I^.  (iURWiTSCH  (Naturw. 
Wchnschr.,  22  (1907),  No.  52,  pp.  817-820).— The  importance  of  developing  addi- 
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tioiial  sources  of  su]ii»ly  of  nitrojrcii  for  :ij,M-iciilturaI  imrposes  is  cxiiliiiiu'd  and 
tlu^  I'.irkclaiid  and  Eydc  and  the  Frank  and  Caro  i)rocesses  are  described,  the 
tirst  in  considerable  detail.  It  is  estimated  tliat  under  the  couditioiis  ])revailin,;j; 
at  \otod(U>n  a  metric  ton  of  nitrate  of  lime  cont.Miniuj;  13.2  per  cent  of  nitroijen 
can  be  preiiared  by  the  I'.irkeland  and  Eyde  jirocess  at  a  cost  of  about  .$10. 

The  preparation  of  nitric  acid  from  the  air  by  means  of  the  electric  flame, 
J.  MosciCKi  (Elckirotcrh.  Ztitchi:,  2H  (1!)07),  Nos.  Ji2,  pit.  1003-100'),  figs:.  6;  .',.J. 
pp.  J032-1035,  figs.  5;  ////,  pp.  1055-1058,  figs.  5;  abs.  in  Electrochcm.  and  Mctal- 
lurg.  Indus.,  5  (1907),  No.  12,  pp.  J,85,  .',9l-->,9.'t,  figs.  9;  Sei.  Ahs.,  Sect.  B— 
Electrical  En  gin.,  10  (1907),  No.  120,  p.  570).— The  older  unsuccessful  experi- 
ments with  high-voltage,  high-frequency  discharges,  and  a  new  system  of  mag- 
netic deflection  of  the  electric  arc.  similar  to  that  of  Rirkeland  and  Eyde,  which 
has  been  successfully  used  by  the  author  in  a  manufacturing  plant  in  A'evey, 
Switzerland,   are  described. 

The  author  uses  a  rotating  are  the  flame  of  which  is  produced  between  two 
A-ertical  concentric  copper  electrodes  and  is  rotated  by  magnetic  lines  of  force 
parallel  to  the  axis,  spinning  around  in  the  annuhir  space.  The  electrodes  and 
electromagnets  are  cooled  by  water  and  oil.  A  direct  current  sujiplied  by  a 
compound  dynamo  at  1,500  volts  or  more  is  used.  It  is  stated  that  only  1  per 
cent  of  the  energy  is  absorbed  in  the  auxiliary  apparatus  and  that  525  kg.  of 
nitric  acid  were  obtainetl  per  kilowatt-year  with  the  first  laboratory  furnace  of 
27  kilowatts. 

The  action  of  the  electric  spark  on  mixtures  of  nitrogen  and  oxygen  at 
low  temperatures,  E.  Briner  and  E.  Durand  (Compt.  Rend.  Acad.  8ci.  [I'tiris], 
lJi5  (1907).  Xo.  .',,  pp.  2.'i8-250;  ahs.  in  Bill.  Soc.  CJiim.  France,  .',.  ser.,  1  (1907), 
Ao.  23,  pp.  Il'i3,  IJ'i'i). — Studies  of  the  action  of  the  electric  spark  on  4.\2+():: 
(air),  X-+O2,  and  X2+2O2  in  tubes  cooled  with  liquid  air  and  under  ditfei-ent 
l)ressures  are  rept)rted.  The  condensed  product  obtained  was  almost  exclusively 
nitrogen  peroxid.  The  process  of  oxidation  served  to  prodvice  first  NO  in  the 
hottest  region,  then  N-O3  in  the  coldest  region,  and  finaly  Js'Oj,  which  condenses 
on  the  walls  of  the  appariitus. 

Liquid  air:  Its  manufacture  and  applications,  (i.  Claude  (Rec.  Sci.  \  I'uris], 
5.  ser..  9  (1908),  Nos.  2',,  pp.  737-7Ji5,  figs.  8;  25,  pp.  775-78-'/,  figs.  7;  Ann. 
>Soc.  Agr.  Hci.  et  Indus.  Lyon,  1906,  pp.  136-159.  figs.  8.) — Tliis  article  gives  the 
results  of  luuneious  experiments  on  the  liquefaction  of  air,  the  ]n"eservation  and 
properties  of  the  liquid  air,  the  extraction  of  oxygen,  i)artial  liquefaction,  rec- 
tification, and  application  of  the  oxygen. 

Lime  nitrogen,  nitrogen  lime,  and  lime  niter,  E.  (iKABNEK  (Wiener  Laiidir. 
Ztg.,  57  (1907),  No.  80,  pp.  753,  75 '1). — This  ai'ticle  briefly  sunnnarizes  the  more 
important  information  regarding  the  composition,  ])roperties.  and  agricultural 
value  of  these  substances. 

Apparent  loss  of  nitrogen  from  lime  nitrogen,  R.  Kieckk  (Clicin.  Ztg.,  31 
(1907),  No.  73,  p.  905;  al)S.  in  Clieni.  Al)s.,  2  (1908),  No.  1,  p.  159).— It  is  stated 
that  the  apparent  losses  of  nitrogen  from  lime  nitrogen  are  explained  l)y  in- 
crease of  weight  due  to  absorption  of  carbon  dioxid  and  water  from  the  air, 
which  are  not  usually  taken  account  of  in  the  calculations  of  percentage. 

Calcium  cyanamid  (Engin.  and  Min.  Jour.,  8>i  (1907),  No.  21,  p.  976;  ('hem. 
Trade  .Jour.,  .'il  (1907),  No.  1075,  p.  582). — A  list  is  given  of  cyanamid  works  in 
course  of  construction  in  Europe. 

The  problem  of  potash  salts  in  Italy,  I.  Ceruti  (Indus.  Chim.,  7  (1907), 
pp.  281-283;  alts,  in  Clieni.  Zenthl..  1907,  II,  No.  25,  p.  1993).— On  the  basis  of 
examinations  of  sea  water  and  of  the  motlier  li(piors  from  salt  works  the  author 
suggests  the  domestic  manufacture  of  potash  salts  for  fertilizing  purposes  as  y, 
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substitute  for  imports  from  Germany.  He  found  in  the  water  of  tlie  Gulf  of 
Porto  Farrajo  0.7  gm.  of  potassium  clilorid  and  in  the  motlier  liquors  of  salt 
works  of  that  region  44  gm.  of  potassium  chlorid  per  liter.  The  author  recom- 
mends the  establishment  of  such  an  industry  in  Sicily,  where  no  monopoly 
exists. 

Phosphate  mining'  in  Tennessee,  H.  D.  Ruhm  (Engiii.  and  Min.  Joui:,  85 
{1908),  No.  3,  pp.  153,  154,  fld^-  4)- — Progress  in  the  installation  of  new  works 
and  In  the  mining  of  phospates  during  1907  is  reviewed.  It  is  stated  that  in 
spite  of  the  fact  that  prices  were  high  the  total  production  of  the  Tennessee 
field  was  not  more  than  400,000  tons.  As  high  as  $6.75  per  ton  was  obtained 
for  75  per  cent  ]»hosphate  for  domestic  use  and  $S  per  ton  for  78  per  cent  phos- 
phate for  export  during  the  year. 

Limestones  available  for  fertilizers,  F.  B.  Van  Horn  {III.  Geol.  Survey  Bui. 
Jf,  pp.  177-183,  pg.  1 ) . — Analyses  of  10  samples  from  southern  Illinois  are  re- 
ported, 7  of  which  were  of  sufficient  purity  probably  to  warrant  their  exploita- 
tion for  fertilizing  purposes. 

Tomato  refuse,  R.  Harcourt  {Ann.  Rpf.  Ontario  Agr.  Col.  and  E.ritf.  Farm, 
33  {1907),  pp.  69,  70). — An  analysis  of  the  dried  refuse  from  tomato  canneries 
is  reported,  showing  2.54  per  cent  of  nitrogen,  :i:2S  per  cent  of  phosphoric  acid, 
and  0.64  per  cent  of  potash.  Assuming  75  per  cent  of  moisture  for  the  materi;il 
as  it  leaves  the  factory,  the  amounts  would  be,  nitrogen  0.64  per  cent,  phos- 
phoric acid  0.82  per  cent,  and  potash  0.16  per  cent,  a  composition  comi)aring 
favorably  with  that  of  barnyard  manure. 

On  the  composition  of  different  kinds  of  sug'ar  factory  clarification  refuse, 
W.  Gabel  {Zffichr.  Vcr.  Deut.  Zuclccrindus.,  1907,  No.  622,  II,  pp.  989-993;  aha. 
in  CJieni.  Ztg.,  31  {1907),  No.  96,  Rcpcrt.  No.  88,  p.  5.95 ) .—Methods  of  analyzing 
this  material  ai'e  briefly  described  and  iinalyses  of  4  different  samples  are  re- 
l)orted.  In  these  tlie  water  varied  from  about  21  to  50  per  cent,  the  iiitrogen 
from  0.2  to  0.25  per  cent,  the  phosphoric  acid  from  0.85  to  0.05  per  cent,  and  the 
potasli  from  0.02  to  0.08  ])er  cent.  It  was  found  that  fermentation  of  the  refuse 
with  wash  water  from  the  cossettes  did  not  result  in  any  loss  of  fertilizing 
material.  In  fact  there  seemed  to  be  a  slight  gain  due  to  the  assimilation  of 
the  nitrogen  of  the  wash  water  by  micro-organisms  and  precipitation  of  the 
compounds  thus  formed  by  lime. 

Ash  constituents  of  [sugar  beets  and]  beet  pulp,  W.  1'.  (4amblk  {Ann.  Rpt. 
Ontario  Agr.  Col.  and  Expt.  Farm,  33  {1907,  pp.  81-8-'/). — Analyses  are  re- 
ported which  show  that  the  dry  matter  of  the  crown  portion  of  a  representative 
sample  of  sugar  beets  contained  6.02  per  cent  of  ash,  the  factory  portion  5.(58 
per  cent.  The  factory  portion  of  the  beets  contained  1.87  per  cent  of  nitrogen 
in  dry  matter.  The  average  of  2  analyses  of  sugar-beet  pulp  showed  4.28  per 
cent  of  ash  and  1.62  per  cent  of  nitrogen  in  dry  matter.  From  these  data  the 
conclusion  is  drawn  that  there  is  "  little  difference  between  the  ash  content  of 
the  ci'own  and  the  factory  portion  "  of  sugar  l)eets.  and  that  "the  sale  of  sugar 
beets  without  returning  the  beet  pulp  is  very  exhausting  on  the  soil." 

Dried  meat,  P.  Marsais  {Rev.  Vit.,  28  {1907),  No.  725,  pp.  52'i-526;  ahft.  in 
Rev.  Sci.  [Paris],  5.  ser.,  9  {1908),  No.  1,  p.  19). — The  value  of  this  material  as 
a  fertilizer,  especially  for  vineyards,  is  discussed,  and  the  "  tanking  "  and  com- 
posting (with  lime  and  earth)  of  dead  animals  and  other  refuse  animal  matter 
are  briefly  described.  The  high  value  of  meat  fertilizers,  especially  as  carriers 
of  readily  available  organic  nitrogen,  is  recognized  and  their  more  extended 
use  in  France  is  predicted  and  recommended. 

The  utilization  of  abattoir  by-products  at  Isling'ton  {Meat  Trades'  Jour., 
27  {1908),  No.  1028,  p.  '19,  fiO-  !)■ — The  ])rocess  of  tanking  condemned  meat 
employed  at  this  place  is  briefly  described. 
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Commercial  fertilizers,  J.  S.  Buku  (Califoniia  Sla.  liul.  l!>',,  />/*.  I61~18S). — 
The  results  of  fertilizer  inspection  in  California  during  the  first  half  of  the 
fiscal  year  1907-8  are  reported  in  this  bulletin.  Of  the  241  samples  examined, 
56  were  deficient  in  one  or  mon>  of  the  fertilizing  constituents  guarantied. 
"According  to  the  sworn  returns  of  dealers  registered  for  the  fiscal  year  ending 
June  30,  1907,  their  entire  sales  iu  the  State  amounted  to  21,647  tons." 

Inspection  and  analyses  of  commercial  fertilizers  on  sale  in  the  State, 
W.  F.  Hand  kt  al.  {Mississiijpi  i<t(i.  Bui.  105,  pp.  .7'/).— The  results  are 
reported  of  analyses  of  500  samples  inspected  during  the  season  of  1900-7. 

Inspection  of  commercial  fertilizers,  II.  J.  Wateks  (Missouri  >^ta.  Huh  77, 
pp.  IJ/). — This  bulletin  contains  a  rejiort  of  analyses  of  commercial  fertilizers 
collected  during  the  fall  of  1900  and  al«o  a  financial  statement  of  the  fertilizer 
control  for  the  year  1906. 

Inspection  of  commercial  fertilizers,  P.  F.  Trowbridge  {Missouri  *S7«.  Bui. 
78,  pp.  l-'i). — This  bulletin  gives  the  results  of  analyses  of  samples  of  commer- 
cial fertilizers  collected  during  the  season  of  1907  with  a  financial  statement 
for  the  same  year. 

The  inspection  of  commercial  fertilizers  in  1907,  F.  W.  Morse  and  B.  E. 
CuBRY  {Xeiv  Hampshire  Sta.  Bui.  IS.',,  pp.  77-8-J). — This  bulletin  reports  analy- 
ses of  106  samples,  representing  94  brands  of  fertilizers,  examined  by  the  station 
for  the  State  board  of  agriculture.  "  Twenty  brands  were  deficient  in  one  or 
more  constituents  to  an  extent  which  would  lower  their  value  below  that  of 
the  guaranty." 

The  calculation  of  equivalent  manurial  values,  G.  C.  Phillips  {Mark  Lane 
Express,  97  {1907),  Kos.  3978,  p.  772;  3979,  p.  798;  98  {19()8),  Nos.  3980,  p.  JO; 
8981,  p.  3'/).— This  article  discusses  the  practical  use  of  the  tables  compiled  by 
Lawes  and  Gilbert  and  revised  by  Voelcker  and  Hall  as  a  basis  for  paying  out- 
going tenants  for  fertility  added  to  the  soil  in  form  of  purchased  feeds,  etc., 
during  their  incumbency  of  the  land.  The  data  given  in  these  tables  are  pre- 
sented in  a  different  form  by  the  author,  who  discusses  in  some  detail  their 
use  under  a  variety  ot  conditions.  The  compensation  for  fertility  added  to  the 
soil  by  a  tenant  is  reouired  in  England  by  parliamentary  act  of  1SS3,  amended 
in  19(J«;. 

AGRICULTURAL  BOTANY. 

Heredity  and  environic  forces,  D.  T.  MacDougal  {Science,  n.  ser,,  27  {1908), 
No.  682.  pp.  121-128). — In  this  paper,  which  was  given  as  an  address  before 
the  section  of  l>otany  of  the  American  Association  for  the  Advancement  of 
Science,  the  author  jiresents  an  acccamt  of  his  exi)eriments  in  influencing  varia- 
tion in  plants  by  the  injection  of  chemical  solutions  into  the  ovaries  of  the  plant 
prior  to  the  fertilization  of  the  fiowers.  His  preliminary  results,  which  have 
already  been  noted  (E.  S.  R.,  17,  p.  1147),  were  so  striking  that  the  experiments 
have  been  continued  and  extended. 

In  1906  experiments  were  conducted  on  (TJnotJiera  biennis.  Of  the  various 
test  plants,  one,  which  had  been  treated  with  a  solution  of  zinc  suli)hate,  pro- 
duced a  seed  which  develoi)ed  into  a  i)lant  strikingly  unlike  the  parent  plant, 
and  has  since  transmitted  its  new  characteristics  through  3  generations. 

Experiments  were  afterwards  carried  on  with  9  species  representing  7  genera 
of  plants,  which  were  found  growing  naturally  about  the  Desert  Laboratory 
near  Tucson.  These  were  injected  with  solutions  varying  from  1  :  250  to  1 :  50,000 
of  calcium  nitrate,  potassium  iodid,  zinc  sulphate,  and  methyl  blue.  Over  100,- 
000  seeds  were  harvested  from  the  treated  ovaries  of  the  different  plants,  some 
of  which  were  sown  in  August.  1907.  As  many  of  the  species  developed  slowly, 
the  author  was  not  prepared  to  make  any  definite  annoimcement  except  to  say 
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that  aiuoiiK  tlu'  st'edlinjis  of  Cereus  are  sevfral  which  seeui  far  frdiu  boing 
typical. 

The  principal  portion  of  the  paper  is  taken  up  with  a  discussion  of  the  me- 
chanics involved  by  the  treatment. 

Mutation  and  traumatisms,  L.  Blaringhem  (Mutation  et  Traumatismes. 
Paiis,  JHOS,  PI).  2^8,  pis.  8). — This  is  a  study  on  the  evolution  of  plant  forms, 
the  principal  observations  having  been  made  upon  maize.  The  first  part  of  the 
work  deals  with  the  causes  that  induce  metamorphosis  in  the  sexual  organs, 
in  the  second  part  api>lications  are  made  to  other  plants  of  the  phenomena 
found  in  maize,  while  in  the  third  part  the  transmission  of  the  anomalous  char- 
acters observed  in  the  floral  organs  of  maize  is  discussed  at  length. 

The  author  describes  a  number  of  new  forms  that  were  derived  from  a  single 
mutilated  plant  in  1902.  This  plant  showed  in  the  staminate  panicle  numerous 
changes  from  the  normal  type,  which  were  transmitted  and  reproduced  new 
types  in  a  way  similar  to  that  described  by  de  Vries  for  his  mutations.  Similar 
results  have  been  obtained  by  the  author  with  barley  and  white  mustard,  show- 
ing that  mutilation  is  an  important  factor  in  the  evolution  of  plant  forms. 

The  influence  of  the  form  of  carbon  upon  the  m.orphology  of  Penicillium 
cultures,  C  TiioM  (Ahs.  in  Science,  n.  sen,  27  (1908),  No.  68.'/,  p.  211). — The 
author  calls  attention  to  cultures  of  11  species  of  Penicillium  to  illustrate  the 
wide  difference  in  morphology  produced  by  changing  the  source  of  carbon  in 
synthetic  culture  media.  For  comparison  the  species  were  grown  upon  potato 
agar  and  then  upon  synthetic  agar  in  which  the  carbon  was  presented  in  the 
form  of  sucrose,  lactose,  glycerin,  alcohol,  and  tartaric  acid.  Repeated  cultures 
showed  that  the  form  of  carbon  produced  very  marked  diffei'ences  in  metabol- 
ism, in  morphology,  and  in  the  formation  of  pigments,  crystals,  etc.,  in  the 
substratum. 

Hydrocyanic  acid  and  nitrogen  assimilation  by  green  plants,  C.  Ravenna 
and  A.  Peli  (Gaz.  Chim.  Itah,  31  (1901),  II,  Wo.  6,  pp.  5S6-G00).— The  author 
has  made  a  study  of  the  presence  and  formation  of  hydrocyanic  acid  in  sorghum, 
and  finds  that  it  is  due  to  the  direct  and  simultaneous  action  of  carbohydrates 
and  nitrates  in  the  plant.  If  these  are  withdrawn  the  amount  of  hydrocyanic 
acid  decreases  rapidly.  The  effect  of  light  is  to  increase  the  hydrocyanic  acid, 
providing  that  it  does  not  in  any  way  interfere  with  photosynthesis. 

EfEect  of  exposing  germ  cells  to  the  rays  of  radium,  C.  S.  Gager  (Abs.  in 
Science,  n.  sen,  21  (1908),  No.  681,  pp.  335,  336).— The  author  describes  the 
effect  as  shown  on  the  first  generation  of  plants  grown  from  seeds,  the  sperm 
cells  of  which  had  been  exposed  to  radium  during  their  development. 

In  growing  some  of  the  plants  showed  a  lack  of  symmetry  in  that  one  side 
of  the  plant  grew  more  rapidly  and  vigorously  than  the  other,  although  the 
plants  were  subjected  to  perfectly  uniform  conditions.  On  one  side  the  leaves 
possessed  the  characteristics  of  some  of  the  mutants  of  Onagra  biennis. 

One  plant  produced  two  shoot  systems  from  one  root,  one  of  which  was  typical 
of  O.  biennis,  the  other  of  one  of  its  mutating  forms.  This  plant  and  the 
asymmetrical  ones  described  above  are  believed  to  be  a  form  of  bud  sports  that 
indicate  a  hybrid  nature  of  the  plants  thus  sported. 

Effects  of  radium  rays  on  mitoses,  C.  S.  Gager  (Ahs.  in  Science,  n.  ser.,  27 
(1908),  No.  681,  p.  336). — An  abstract  is  given  of  a  paper  in  which  the  effect  of 
ladium  rays  on  the  root  tips  of  onions  was  described.  An  exposure  to  the 
strongest  radium  (1,.500,000  activity)  completely  inhibited  nuclear  division. 
With  less  active  preparations  and  varying  lengths  of  exposure,  important  dis- 
turbances in  the  chromosomes  wei-e  noted.  It  was  frequently  observed  that 
some  of  the  chromosomes  failed  to  pass  the  i)oles  and  consequently  were  not  in- 
cluded iu  the  formation  of  the  daughter  nuclei.    This  elimination  of  chromatin 
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it  is  Itelievod  will  explain  sonio  of  llu>  niorpliological  cliaiiK»'s  that  are  described 
as  following  exposure  of  the  fusing  gametes  to  the  rays. 

The  toxic  action  of  certain  organic  plant  constituents,  O.  Sciiueineb  and 
II.  S.  ItEEi)  (/io/.  (Idz.,  .'/J  {IHOS),  Xo.  .i,  pp.  l.i-U).t,  litis.  7).— Tlie  result  of  a 
study  on  the  toxic  action  of  certain  compounds  wlilcli,  with  few  exceptions, 
occur  naturally  in  plant  tissues  is  given.  A  large  number  of  compounds  were 
employed,  the  solutions  being  made  up  on  the  basis  of  a  certain  number  of  parts 
of  the  comi)ouud  per  million  of  physiologically  pure  water.  The  experiments 
were  carried  on  with  wheat  seedlings,  the  effect  of  the  compounds  on  transpira- 
tion, green  weight,  and  turgidity,  as  well  as  upon  the  condition  of  the  root  tips 
being  noted. 

The  data  i)resented  show  that  a  number  of  the  compounds  occurring  naturally 
in  plants  have  toxic  effects  upon  wheat  seedlings.  The  amino-acid  compounds 
disi)lay  a  relatively  low  toxicity,  with  the  exception  of  tyrosiu  and  aspartic 
acid,  which  have  a  relatively  high  toxicity  toward  plants.  The  pliysiological 
action  of  ueurin,  choliu,  and  betaiu  shows  that  with  an  increase  in  oxygen  there 
is  a  decrease  in  their  toxicity.  The  pyridin  compounds  employed  were  all  toxic, 
some  of  them  being  fatal  to  wheat  plants  in  relatively  small  amounts.  Pyridin 
itself  appeared  to  be  relatively  less  toxic  than  any  of  its  related  comjiounds. 
The  phenol  compounds  studied  displayed  varying  degrees  of  toxicity,  and  their 
poisonous  properties  did  not  appear  to  depend  upon  the  number  of  hydroxyl 
groups  they  contained. 

While  the  authors  do  not  claim  that  there  is  a  decrease  in  toxic  action  due  to 
the  introduction  of  oxygen  into  organic  compounds,  yet  in  a  number  of  cases  the 
more  highly  oxygenated  compounds  were  found  less  toxic  than  those  containing 
less  oxygen.  In  some  instances  a  stimulating  effect  was  noted  where  very  dilute 
solutions  were  used.  This  is  accounted  for  by  the  possibility  that  when  toxic 
agents  are  present  in  small  amounts  they  excite  the  cells  to  greater  activity,  as 
a  result  of  which  the  cells  are  able  to  utilize  more  fully  the  materials  at  their 
disposal,  or  to  overcome  retarding  conditions  of  their  environment.  The  authors 
have  shown  that  deleterious  waste  products  are  excreted  from  living  plants,  and 
if  these  products  be  of  the  nature  of  proteids,  beneficial  conditions  may  arise  by 
the  continual  precipitation  of  the  harmful  excretions.  It  is  further  suggested 
that  the  stimulation  of  plant  growtli  by  small  quantities  of  toxic  agents  may 
consist  in  the  removal  of  deleterious  waste  products  and  the  maintenance  of  a 
sanitary  environment  for  the  growing  plant. 

Among  the  substances  employed  some  appeared  to  have  a  toxic  action  mainly 
upon  the  growth  of  the  tops  of  the  plants,  while  others  were  more  toxic  to  the 
growth  of  the  roots  than  to  the  tops. 

A  bibliography  is  included. 

The  antitoxic  action  of  magnesium  and  potassium,  W.  J.  V.  Osterhout 
{Bot.  G«.^.,  .',5  (IdOS),  Xo.  2,  pp.  117-12',,  fi(/s.  3).— The  investigations  of  the 
author  which  showed  that  potassium  may  inhibit  more  or  less  fully  the  poison- 
ous effects  of  magnesium  having  been  criticised  (E.  S.  R.,  19,  p.  323),  the 
author  has  repeated  his  experiments,  covering  a  wide  range  of  plants.  These 
included  some  marine  algie,  fresh  water  algte,  wheat  seedlings,  and  cuttings 
of  Tradescantia  and  beet  roots,  and  in  addition  to  the  chlorids  used  in  the 
previous  experiments,  the  author  introduced  sulphates  and  nitrates. 

The  results  obtained  showed  that  the  magnesimn  salts  and  potassium  salts 
used  sei)arately  were  i)oisonous  to  plants,  but  when  mixed  together  in  suitable 
proportions  the  poisonous  effects  more  or  less  completely  disappeaivd. 

The  effect  of  fungicides  upon  the  assimilation  of  carbon  dioxid  by  green 
leaves,  A.  Amos  {Jour.  Acjr.  Sci.,  2  {19011),  No.  S,  pp.  2r,7-2Gi;)  .—A  series  of 
experiments  is  reported  in   which  Bordeaux   mixture  was   sprayed   on   liops, 
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grapes,  ami  Jerusalem  artichoke,  and  flowers  of  sulpbur  aistributed  on  the 
artichoke  leaves.  In  addition  a  tabulation  is  given  of  experiments  with  a 
number  of  other  species  of  plants. 

The  results  show  that  the  api)lication  of  Bordeaux  mixture  to  the  leaves  of  a 
plant  diminishes  the  assimilation  of  carbon  dioxid  by  these  leaves  for  a  time, 
after  which  this  effect  passes  off,  as  observed  in  the  series  where  the  leaves 
were  beginning  to  age,  as  well  as  in  those  where  they  still  remained  vigorous. 
It  seems  probable  that  the  stomata  are  partially  blocked  up  by  the  presence  of 
the  Bordeaux  mixture,  and  that,  as  a  consequence,  less  air  diffuses  into  the 
intercellular  sjiaces  of  the  leaf  and  less  carbon  dioxid  comes  in  contact  with 
the  absorption  surface. 

Experiments  on  the  effect  of  flue  dust  on  soils  and  plants,  E.  IIasklhoff 
(Lcnnlw.  Vers.  »s7tt^.,  6*7  {J901),  No.  3-.'j,  ptt.  131-206,  ph.  2;  ahs.  in  Dent.  Landir. 
Presse,  34  (WOl),  Xo.  95,  p.  7^6,  ftgs.  2;  Chem.  Zentm.,  1907,  II,  No.  21,  pp. 
1755,  1756;  Jour.  Chem.  Soc.  [London'l,  92  (1907),  No.  5Jtl,  II,  pp.  905,  906}.— X 
study  was  made  to  determine  the  effect  on  soils  and  plants  of  the  flue  dust 
from  a  considerable  number  of  manufacturing  establishments,  including  brick 
kilns,  blast  furnaces,  various  chemical  works,  etc..  where  both  stone  and  lignite 
coal  were  used  as  fuel.  The  effect  of  the  flue  dust  on  the  soils  and  also  on 
plants  grown  in  soils  and  where  the  dust  was  placed  directly  upon  the  plants 
was  investigated  by  means  of  pot  cultures,  using  barley,  rye,  beans,  and 
mustard. 

The  composition  of  the  flue  dust  varied  greatly,  even  when  similar  qualities 
of  fuel  were  used.  The  injurious  constituents  were  found  to  be  mainly 
chlorids,  sulphids,  and  probably  sulphates.  The  presence  of  the  flue  dust  in 
the  soil  was  found  greatly  to  retard  germination,  and  when  placed  on  the 
growing  plants  the  foliage  was  seriously  injured.  The  effect  on  the  plants 
seems  to  be  indirect  when  the  flue  dust  falls  upon  the  soil  and  direct  when  it 
falls  upon  the  leaves.  In  the  flrst  case  the  greatest  injury  will  follow  sodiunj 
sulphid  falling  on  soils  favorable  to  the  production  of  hydrogen  sulphid.  When 
applied  directly  to  leaves  the  different  materials  interfere  with  the  function 
of  the  leaves,  modify  their  structure,  and  check  their  development.  The  great- 
est injury  is  done  by  sodium  sulphid,  followed  by  sodium  suli)hate,  and  then 
by  calcium  sulphid. 

A  microscopical  examination  of  the  foliage  will  show  striking  injury,  but 
nothing  that  can  l)e  taken  as  tyincal  of  the  kind  of  compound  causing  it.  A 
chemical  analysis  of  the  diseased  plant,  it  is  claimed,  will  give  indications 
regarding  the  nature  of  the  substances  which  cause  the  injury. 

FIELD  CROPS. 

Experimental  work  in  field  husbandry,  C.  A.  Zavitz  (Ann.  Rpt.  Ontario 
Agr.  Col.  and  E.rpt.  Farm,  33  (1907),  pp.  168-179,  181-226,  figs.  i7).— About  50 
acres  of  laud  divided  into  somewhat  over  2.000  plats  is  devoted  to  this  line  of 
w^ork,  much  of  which  is  in  continuation  of  that  previously  reported  (E.  S.  It., 
10,  p.  25).  In  addition  to  reporting  the  results  secured  on  these  plats  the 
author  discusses  briefly  the  production  of  farm  crops  in  Ontario  and  calls  atten- 
tion to  the  fact  that  barley  surpasses  oats  in  yield  of  grain  per  acre  by  nearly 
100  lbs.  per  annum  in  the  average  of  25  years. 

In  comi)aring  the  grain-yielding  capacity  of  different  crops  it  was  found  that 
on  an  average  for  G  years  common  emnier  ranked  first  with  2,756  lbs.,  followed 
by  Mandscheuri  barley  with  2,715  lbs.,  and  Joanette  oats  with  2,559  lbs.  per 
acre.  In  an  18-year  test  of  4  varieties  each  of  barley,  oats,  and  potatoes,  and 
an  11-year  test  of  winter  wheat,  the  highest  yielding  varieties  were,  respectively. 
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Maiulsobeuri  ltarl«\\  with  nii  ;i\t'r:i,t.'t'  yield  (»f  70.!t  l)ii.  per  iicri',  Juaiielte  i;ats 
with  8S.(;  bii..  Euiijire  State  jtotatoes  witli  22;{.7  bu.,  and  Dawson  fiolden  Chaff 
winter  wheat  with  ~>4.(i  bu. 

In  each  of  ;">  years  the  first  seeding  of  oats,  barley,  si)rinK  wheat,  and  peas 
was  made  when  tlie  huid  was  warm  and  dry  enough  to  worlc  to  good  advantage, 
and  several  seedings  at  intervals  of  1  week  were  made  after  this  date.  The 
best  yields  of  grain  and  straw  per  acre  were  obtained  from  the  first  date  of 
seeding  with  spring  wheat  and  barley  and  from  the  second  date  with  oats  and 
peas.  For  every  day's  delay  in  seeding  after  the  first  week  there  was  an 
average  decrease  of  5()  ]l)s.  of  oafs,  rv.\  lbs.  of  barley,  2!)  lbs.  of  si)ring  wheat,  and 
23  lbs.  of  peas  i)er  acre.  A  similar  test  with  emmer  and  spelt  also  showed  that 
in  each  ca.se  ennner  held  the  sui»erior  record  in  grain  as  well  as  in  straw  pro- 
duction. Winter  \\heat  has  in  general  given  the  best  results  when  sown  be- 
tween August  2(i  and  September  !>.  In  a  test  with  different  quantities  of  flax- 
seed per  acre  the  best  yield,  2.5  tons  of  straw  and  21.1  bu.  of  grain,  was  secured 
from  the  use  of  2  bu.  of  seed. 

Where  lield  peas  were  used  as  a  green  manure  for  the  preparation  of  land  for 
winter  wheat  an  average  of  about  6.5  bu.  more  wheat  per  acre  was  secured  than 
where  buckw'heat  was  plowed  under.  Thoroughly  ripened  winter  wheat  pro- 
duced a  greater  yield  of  both  grain  and  straw  and  a  heavier  grain,  as  shown 
b.y  7  years'  work,  than  wheat  cut  at  any  of  the  four  earlier  stages  of  maturity. 

Barley  and  oats  grown  as  a  mixed  crop  gave  in  1907  the  highest  yield  of 
grain,  1,979  lbs.  per  acre,  where  4  pk.  of  each  were  used  per  acre.  The  mixture 
of  Mandscheuri  barley  and  Daubeney  oats  has  been  found  to  ripen  well  to- 
gether and  to  produce  a  large  yield  of  grain.  The  results  with  crop  mixtures 
of  12  and  S  kinds  of  grain,  in  combinations  made  up  of  uniform  weights  of  seed 
or  of  quantifies  in  the  same  in-oixtrtion  as  when  the  croi)S  ai'e  grown  separately, 
showed  the  supremacy  of  ^Mandscheuri  G-rowed  barley  when  used  in  this  way. 
In  the  average  of  6  years'  work  and  the  results  of  24  tests  this  variety  repre- 
sented 17.G  per  cent  in  the  mixture. 

Within  the  past  19  years  295  varieties  of  oats  have  been  tested  at  the  college 
and  59  varieties  have  been  compared  in  each  of  the  past  5  years.  Among  these 
Yellow  Russian,  Vick  American  Banner,  and  New  Zealand  ranked  first  In  grain 
jn-oduction  with  respectively  102  bu.,  101.9  bu..  and  99.4  bu.  per  acre  as  an 
average  for  5  years.  Hulless,  the  lowest  ranking  variety,  yielded  .50.2  bu.,  and 
31  varieties  of  the  .59  yielded  over  90  bu.  per  acre.  Varieties  ]»ossessing  the 
stift'esf  straw  in  1907  were  Liberty.  Daubeney.  Banner,  Kherson,  Early  Cham- 
pion, and  Siberian. 

The  highest  yield  of  6-rowed  barley  in  1907  was  produced  from  a  special 
strain  originated  from  a  selection  from  the  Mandscheuri  barley  originated  at 
the  college  in  1903.  The  college  has  produced  a  considerable  number  of  hybrid 
barleys  by  using  the  Mandscheuri  as  one  of  the  parents.  Of  G  varieties  of 
2-rowed  l)arleys  grown  for  14  years  in  succession  2-rowed  Canadian,  .Tarman 
Selected  Beardless,  and  New  Zealand  Chevalier  ranked  first  in  yield  with  G4.G, 
63.8,  and  G2.2  bu.  jier  acre,  re?pecti\ely.  Of  the  hulless  varieties  grown  for  14 
years  in  succession,  (Jny  JNIayle  ranked  first  with  48.3  bu.,  Pui-ple  second  with 
45.4  bu.,  and  Black  Hulless  third  with  44.9  bu.  The  last-mentioned  variety  is 
the  most  extensively  grown  throughout  Ontario.  Winter  barley  at  the  college 
for  11  years  has  given  an  average  yield  of  5().5  l)u.  of  grain  and  1.3  tons  of 
straw  per  acre.  In  1907,  of  3  winter  varieties,  Tennessee  was  the  most  pro- 
ductive, yielding  .53.4  bu.  per  acre.  During  the  past  14  years  winter  barley  has 
been  completely  killed  out  on  three  occasions. 

About  2.50  varieties  of  winter  wheat  have  been  tested  at  the  college  during 
the  past  18  years.     Among  a  number  of  varieties  grown  for  12  years  Dawsou 


1132  EXPERIMENT   STATION   RECORD. 

Gohltni  Chaff  ranks  first,  with  an  average  yield  of  56.4  bn..  followed  by  Impe- 
rial Amber,  Early  Genesee  Giant,  and  Rnssian  Amber,  with  52.S,  52,  and  51.4 
bu.  per  acre,  respectively.  The  heaviest  weights  of  grain  per  measured  bushel 
in  a  5-year  test  were  produced  by  Economy,  Geneva,  Tasmania  Red,  Banatka, 
Kentucky  Giant,  and  Crimean  Red,  the  weight  in  all  eases  being  between  01 
and  G2  lbs.  Baking  tests  were  made  and  show  that  the  best  varieties  in  fur- 
nishing good  flour  for  bread  were  Tasmania  Red,  Rudy,  Onigara,  Crimean  Red, 
Yaroslaf,  Turkey  Red,  Early  Genesee  Giant,  Banatka,  Northwester,  Geneva, 
Imperial  Amber,  Tuscan  Island,  Kentucky  Giant,  and  Michigan  Amber,  all  red 
wheats  with  the  exception  of  Early  Genesee  Giant.  Most  of  these  wheats, 
however,  are  comparatively  weak  in  the  straw  and  rather  light  in  yield.  It 
is  stated  that  in  general  white  wheats  yield  more  grain  per  acre,  possess 
stronger  straw,  weigh  a  little  less  per  measured  bushel,  are  slightly  softer  in 
the  grain,  produce  a  more  popular  pastry  flour,  and  furnish  a  somewhat  weaker 
flour  for  bread  than  the  red  grains. 

The  heaviest  yielders  among  spring  wheat  varieties,  with  their  yields,  were 
as  follows :  Carleton  42.8  bu.,  Preston  36.5  bu.,  Hungarian  36.2  bu.,  Herison 
Bearded  35.9  bu.,  and  Minnesota  No.  163  35  bu.  per  acre.  The  average  yields 
per  acre  of  6  varieties  of  macaroni  wheat  grown  for  15  years  were  as  follows : 
Wild  Goose  39.2  bu.,  Medeah  34.9  bu.,  Bart  Tremenia  34.3  bu.,  Sorentina  33.2 
bu.,  Algiers  32.3  bu.,  and  Ontario  23.6  bu.  Polish  wheat  in  1907  produced  only 
18.7  bu.  per  acre. 

The  results  of  variety  tests  of  a  large  number  of  other  crops  are  given.  The 
leading  variety  of  each  cTop  and  its  yield  per  acre  in  1907  was  as  follows: 
Spring  rye,  Saatroggen  30.5  bu.,  Mammoth  White  winter  rye  07  bu..  Farmers 
Surprise  corn  67.9  bu..  Rye  buckwheat  31  bu.,  Siberian  millet  51.5  bu.,  Dwarf 
broom  corn  31  bu.,  Multipliers  field  peas  51  bu.,  Garton  Improved  Yellow  Globe 
mangel  44.6  tons.  Imperial  Giant  Half  sugar  beet  21.7  tons,  Sutton  Magnum 
Bonum  swede  21.5  tons.  Red  Top  White  Globe  fall  turnip  35.3  tons,  Earliest 
Erfurt  kohl-rabi  31.3  tons.  Steel  Improved  Short  White  carrot  44.3  tons,  Ken- 
ney  Improved  Amber  sugar  cane  24.2  tons.  Black  Giant  sunflower  0.3  tons, 
Japanese  Panicle  and  Japanese  Common  millet  3.5  tons  of  hay,  Sutton  Earliest 
Drumhead  cabbage  24.8  tons,  and  Medium  Green  soy  beans  as  compared  with 
other  leguminous  crops  9.4  tons  of  green  fodder. 

The  leading  variety  of  flax  in  Manitoba  has  produced  an  average  yield  of 
21.3  bu.  of  seed  per  acre  for  3  years,  the  leading  variety  of  sorghum,  California 
Golden,  31.1  bu.  In  the  average  of  5  years'  results,  and  the  leading  variety  of 
sunflowers.  White  Beauty,  72.6  bu.  in  the  average  of  9  years.  Among  varieties 
of  field  beans  as  shown  by  9  years'  work  Pearce  Improved  Tree,  White  Wonder, 
Medium  or  Navy,  and  Burlingame  Medium  have  been  most  satisfactory.  Cow- 
peas  did  not  mature  in  1907  and  grass  peas  produced  only  about  16.4  bu.  per 
acre.  During  the  past  6  years  the  yields  of  hairy  vetches  have  ranged  from 
1.5  to  18.2  bu.  of  seed  per  acre.  In  each  of  4  years  decidedly  better  results 
were  secured  from  Canadian-grown  vetch  seed  than  from  imported  seed.  For 
a  5-year  period  New  Ideal  Hollow  Crown  parsnips  ranked  first  with  an  average 
yield  of  11.9  tons  per  acre,  and  in  the  average  results  of  5  years'  experiments 
with  corn  for  fodder  and  silage  Pennsylvania  Early  Dent  produced  27.37  tons 
of  total  green  crop  per  acre  and  was  the  leading  variety  in  the  list. 

Of  111  varieties  of  potatoes  tested  this  season  the  following  varieties  are 
ftmong  the  best  when  yield,  size,  freedom  from  rot,  and  quality  are  considered : 
Late — Empire  State,  Dempsey  Seedling,  Rural  New  Yorker  No.  2 :  medium — 
Rose  of  the  North,  Burpee  Extra  Early;  early — Early  Fortune,  Pearly  Harvest, 
Extra  Early  Eureka,  and  Early  Dawn.  The  results  of  planting  potato  sets  of 
different  sizes  and  at  different  distances  were  in  favor  of  2  oz.  sets  i>ianted 
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12  in.  apart  or  the  hoaviost  sets  itlanted  the  closes!  (o^'ethei-.  Plant iiij,'  one  set 
per  hill  has  sriven  tlie  best  averafje  resnlts  for  S  years. 

[Field  crops]  ,  J.  W.  Fox  {Mismtisiiypi  /S7rt.  Jiul.  JOG,  pp.  2-6').— The  work  with 
fiePl  crops  here  reported  was  condncted  at  the  Delta  station  in  lOOfJ.  Of  10 
varieties  of  cotton,  Cook  Improved  and  iNIoss  Inu)roved  ranked  first  in  the  1  in. 
staple  class,  with  an  average  yield  of  5G0  lbs.  of  lint  cotton  i)er  acre,  Trinuiph 
and  Lewis  I'rize  l*roliflc  first  in  the  IJ  in.  staple  class  with  550  lbs.  of  lint 
cotton,  Southern  Hope  and  P>lack  Rattler  in  the  lA  to  1^  in.  staple  class  with 
350  lbs.  of  lint  cotton,  and  Sunflower  and  Allen  in  the  If  to  IJ  in.  staple  class 
with  340  lbs. 

It  was  found  that  on  old  Delta  land  receiving  from  300  to  500  lbs.  of  cotton- 
seed meal  per  acre  a  variety  of  cotton  not  a  rank  grower  gave  the  best  results 
during  a  moderately  dry  season  when  planted  in  4  ft.  rows  and  2  ft.  apart  in 
the  row. 

From  the  resnlts  of  fertilizer  tests  it  appeared  that  nitrogen  was  the  only 
element  needed  and  that  this  could  be  applied  to  light  lands  in  cotton  very 
I)rofitably.  Phosphoric  acid  or  potash  gave  no  increase  in  yield  when  applied 
to  cotton,  corn,  or  cowpeas.  The  yield  of  seed  cotton  per  acre  was  increased 
from  960  lbs.  to  1,500  lbs.  by  the  use  of  450  lbs.  of  cotton-seed  meal. 

A  comparison  of  different  forage  crops  showed  that  alfalfa  sown  the  pre- 
ceding fall  yielded  6,300  lbs.,  red  clover  5,S00  lbs.,  fall  sown  oats  5,200  lbs., 
and  peas  after  the  oats  were  cut  3,500  lbs.  of  hay  per  acre.  It  is  re])orted  that 
alfalfa  has  been  successfully  grown  on  all  the  stiff  or  buckshot  lands,  but  that 
it  has  not  done  well  on  light  sandy  lands.  An  average  yield  of  41  bn.  of  corn 
per  acre  was  secured  under  ordinary  field  conditions. 

Experiments  with,  cotton  and  corn  in  1906,  J.  F.  Duggar  and  J.  M.  Riche- 
SON  {Alubaiiia  Caiicbrakc  Sta.  Bui.  2.'i,  pp.  21). — Weather  conditions  interfered 
to  some  extent  with  the  experiments  here  reported.  Six  varieties  of  cotton 
grown  on  bottom  land  ranked  in  the  value  of  lint  and  seed  per  acre  in  the 
following  order :  Toole,  Cook  Improved,  Russell,  Truitt,  Hastings  Improved, 
and  Culpepper.  The  value  of  the  lint  and  seed  ranged  from  $36.34  to  $51.50 
per  acre.  The  average  results  of  4  years  are  in  favor  of  plowing  6i  in.  deep, 
as  compared  with  4*  and  3i  in.  Leaving  1  plant  per  hill  3  and  4  ft.  apart,  or 
a  total  of  3,568  plants  per  acre,  gave  192  lbs.  of  lint,  while  an  acre  of  drilled 
cotton  with  6,112  plants  yielded  256  lbs.  The  yield  per  plant  on  the  check 
plat  was  0.053  lb.  of  lint  and  on  the  drilled  plat  0.042  lb. 

Flowing  under  the  entire  growth  of  cowpeas  apparently  increased  the  yield 
of  lint  cotton  per  acre  by  272  lbs.  Corn  following  a  poor  stand  of  alfalfa 
gave  11  bu.  per  acre  more  than  the  check  test.  In  a  rotation  test  it  was  found 
that  by  phnving  under  melilotus  stubble  or  the  entire  growth  of  cowpeas  sown 
in  the  preceding  crop  of  corn  at  the  last  cultivation  the  following  crops  of 
corn  and  cotton  wei"e  greatly  increased. 

Three  years'  fertilizer  experiments  on  reddish  prairie  land  showeil  that 
cotton -seed  meal  and  nitrate  of  soda  were  applied  to  cotton  at  a  decided  profit 
either  alone  or  in  combination  with  acid  phosphate.  The  use  of  acid  phosphate 
was  usually  profitable,  but  the  use  of  kainit  was  almost  uniformly  unsatis- 
factory. Cotton-seed  meal  and  kainit  wer(>  apitlied  at  the  rate  of  ."{20  lbs.  per 
acre,  and  acid  ph(»sphate  at  the  rate  of  324  lbs.  The  average  increase  of  lint 
cotton  i)er  acre  with  cotton-seed  meal  was  SS  lbs.,  and  with  acid  phosphate 
8  lbs.,  whereas  with  kainit  there  was  an  average  decrease  of  13  11)S.  On 
white  prairie  land  both  cotton-seed  meal  and  acid  iiliospbate  were  iirotitabh? 
for  cotton,  but  the  results  with  kainit  were  again  doubtful.  On  black  slough 
land  little  or  no  Increase  from  any  fertilizer  for  cottr)n  was  obtained.  An 
iuteusive  aiJlJiicatiou  of  fertilizers  for  cotton,  consisting  of  200  lbs.  each  of 
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kaiiiit,  acid  j)hosjjbate.  cotton-seed  uieaJ,  and  nitrate  of  soda,  tjave  an  average 
increase  for  3  years  of  257  lbs.  of  lint  per  acre.  In  this  experiment  tbe  annual 
profit  per  acre  averaged  $18.07  more  tban  tbe  jtrofit  on  unfertilized  land. 

Experiments  with,  cotton  and  oats  in  1907,  F.  D.  Stevens  (AlaJxuna  Vane- 
hnikc  >S7(/.  Hill,  i.7,  ji/i.  Id). — Tbe  I'esults  of  numerous  experiments  are  l)riefly 
reported. 

Different  methods  of  preparing  black  slough  prairie  soil  for  cotton  resulted 
in  an  increase  in  returns  of  $4.13  per  acre  in  favor  of  plowing  0|  in.  deep  as 
compared  with  plowing  4i  in.  deep.  Bedding  in  March  gave  better  results  tlian 
bedding  in  December.  California  bur  clover  and  crimson  clover  used  as  green 
manures  proved  more  i)rotitable  tban  commercial  fertilizers.  Truitt  cotton  gave 
tlie  best  yield  of  lint  and  seed  <tn  black  slough  bottom  land  and  I'eterkin,  whicli 
ranked  second.  i)roduced  the  highest  i>ercentage  of  lint.  Where  cotton  was  alter- 
nated with  corn  for  5  years  the  yields  remained  practically  constant,  but  where 
cowpeas  were  sown  broadcast  in  standing  corn  and  turned  under  the  yields 
were  gradually  increased.  Oats  after  red  clover  yielded  51.8  bu.  per  acre,  after 
white  clover  43.1  bu.,  and  when  fertilized  with  200  lbs.  of  nitrate  of  soda  53.7 
bu.  per  acre  were  secured. 

The  use  of  2(X)  lbs.  each  of  cotton-seed  meal,  nitrate  of  soda,  acid  pliosphate, 
and  kainit  for  4  years  on  dark  gray  hillside  land,  as  compared  with  tlie  use  of 
no  fertilizer  for  cotton,  gave  an  average  profit  of  $14.53  per  acre  per  year. 
Anotlier  fertilizer  test  showed  that  for  cotton  on  galled  white  or  gray  prairie 
land  an  application  of  200  lbs.  of  cotton-seed  meal  and  240  lbs.  of  acid  phosphate 
per  acre  may  be  recommended.  On  medium  grade  prairie  soil  from  200  to  350 
lbs.  of  cotton-seed  meal  with  from  250  to  375  lbs.  of  acid  phosphate  per  acre  was 
most  satisfactory.  Kainit,  except  when  used  alone,  was  detrimental.  On  dark 
red  prairie  bottom  land  160  lbs.  of  nitrate  of  soda,  240  lbs.  of  acid  phosphate, 
and  200  lbs.  of  cotton-seed  meal  alone  or  in  combination  have  been  of  excep- 
tional value. 

Report  of  the  chemical  division,  W.  A.  Withers  (Xorth  Carol iiia  Hta.  Ri)1. 
1!>07,  PI).  13,  J'l). — The  work  of  tlic  division  for  the  year  is  briefly  outlined. 
The  experiments  carried  on  with  sweet  potatoes  confirm  tlie  results  of  Stone  as 
to  the  presence  of  cane  sugar  and  tlie  absence  of  reducing  sugars,  and  further 
show  the  absence  of  pentosans  and  jientoses.  It  is  concluded  from  these  experi- 
ments that  the  sweet  potato  may  be  used  directly  for  the  production  of  alcohol 
instead  of  taking  tbe  usual  step  of  first  separating  out  tlie  sugar  and  starch. 

A  note  on  nitrification  work  carried  on  states  that  while  at  the  beginning  of 
the  work  it  was  found  possible  to  jiroduce  nitrates  in  soils  from  nearly  every 
soil  tested,  during  the  last  year  or  so  these  same  fields  and  gardens  have  failed 
to  produce  nitrates  thus  indicating  tbe  instability  as  well  as  the  lack  of  wide 
distribution  of  the  organism.  AVhen  some  Aery  rich  soils  were  taken,  however, 
the  formation  of  the  nitrates  was  again  secured.  In  some  cases  it  was  found 
that  an  attempt  to  cultivate  the  organism  resulted  in  a  lack  of  production  of 
niti'ates.  Work  is  now  in  progress  to  cultivate  and  isolate  the  different  organ- 
isms ill  the  soils  referred  to.  with  the  view  of  ascertaining  those  which  produce 
nitrates. 

Range  conditions,  J.  J.  Thornber  (Arizona  Kta.  Rpt.  1901,  pp.  226-228). — 
During  the  year  ended  June  30,  1!I07,  the  total  precipitation  on  the  small  range 
reserve  was  13.02  in.,  of  which  7.20  in.  fell  during  the  winter  rainy  period. 
While  the  stands  of  Indian  wheat  and  alfilaria  were  excellent,  the  growth  was 
only  from  2  to  3  and  from  5  to  0  in.,  respectively.  Of  15  varieties  of  seed  sown 
June  28,  1900,  on  land  occasionally  flooded  only  alfilaria  made  sufficient  growth 
to  warrant  meutioniug. 
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One-half  acre  or  less  of  each  of  the  following  varieties  of  cacti  were  planted 
in  March,  1907:  Opuntia  arhuscula,  0.  cngcJmanni,  O.  phwacantha,  0  fulgida, 
O.  mamiUata,  and  O.  spinosior.  The  cuttings  this  j'ear  were  about  double  the 
size  of  those  planted  in  past  years,  and  generally  of  older  growth.  The  method 
of  i»lantlng  was  the  same  as  that  used  last  year,  but  the  cutting  was  set  deeper 
in  the  groimd.  Growth  apparently  began  soon  after  planting  and  continued 
throughout  a  favorable  summer.  Many  of  the  plants  grew  from  12  to  IS  in. 
in  height  and  produced  a  good  number  of  lobes.  December  31,  1007,  these  plants 
averaged  at  least  twice  the  size  of  those  of  corresponding  plats  set  1  year 
earlier.  Of  a  number  of  different  species  of  saltbushes  planted  Atriplex  aemi- 
haccata  was  the  only  one  making  a  fair  growth.  On  June  28,  1000,  a  patch 
of  rayless  golden  rod  {Isncnma  hartwegi)  was  burned  over  and  all  the  plants, 
even  those  only  partly  charred,  were  killed  outright,  as  were  also  such  other 
shrubs  as  the  catclaw,  creosote  bush,  Brigham  tea,  mesquite,  and  Zizyphus. 
Cutting  the  rayless  golden  rod  about  2  in.  above  ground  destroyed  about  50  per 
cent  of  the  plants,  but  cutting  somewhat  below  the  surface  of  the  ground  de- 
stroyed all. 

Cultivation  of  small  grains,  E.  G.  Montgomery  {Nehraska  ^ta.  Bui.  lOJi, 
pp.  ]-}!),  fig.  /).- — I'lie  average  of  7  years'  work  shows  that  where  drilled  oats 
were  cultivated  in  comparison  with  uncultivated  drilled  oats  there  was  an 
increase  in  yield  of  4.8  bu.  per  acre.  The  cultivation  consisted  usually  of  1  to  3 
harrowings  given  about  4  to  6  weeks  after  sowing.  During  4  years  drilled  oats 
gave  an  average  increase  of  5.3  bu.  per  acre  when  cultivated,  while  broadcast 
oats  decreased  in  yield  1.9  bu.  per  acre.  It  was  thought  that  in  broadcast  oats 
a  larger  number  of  plants  were  either  destroyed  or  injured  by  the  cultivation 
than  was  the  case  with  the  drilled  oats. 

Cultivating  winter  wheat  with  the  harrow  or  weeder  did  not  increase  the 
yield.  The  greatest  benefits  in  cultivating  small  grains  were  derived  during 
dry  years,  while  in  seasons  of  more  than  normal  rainfall  cultivation  sometimes 
decreased  the  yield.  In  a  4-year  experiment  with  cultivating  broadcasted  wheat 
there  was  an  average  loss  of  3  bu.  per  acre,  while  where  the  wheat  was 
drilled  the  loss  was  only  i  bu.  per  acre.  It  was  found  that  drills  over  6  in. 
apart  were  too  wide  apart  except  under  exceedingly  dry  conditions  when  12 
in.  drills  served  best.  Rolling  winter  wheat  in  the  spring  gave  an  average 
increase  for  4  years  of  5.1  bu.  per  acre. 

Kherson  oats  gave  the  best  results  when  sown  at  the  rate  of  8  pk.  per  acre, 
but  this  did  not  prove  true  of  other  varieties.  The  Kherson  oat  plant  tillers 
freely  when  sown  thinly,  but  few  tillers  were  formed  when  12  or  more  pecks 
lier  acre  were  sown. 

Alfalfa  or  lucern.  C.  A.  Zavitz  (Ontario  Dept.  Agr.  Bui.  165,  pp.  1-'>). — 
This  bulletin  contains  a  discussion  of  alfalfa  culture  and  a  review  of  the  results 
secured  with  alfalfa  in  the  field  and  on  experimental  plats  at  the  Ontario 
Agricultin-al  College  for  a  series  of  years.  As  an  average  for  10  years,  21.(57 
tons  of  green  crop  and  5.27  tons  of  hay  were  obtained.  The  average  dates 
of  cutting  were  June  21,  August  2,  and  September  21.  In  a  comparison  of 
seed  from  different  sources  the  greatest  yield  of  cured  hay  per  acre  was  pro- 
duced by  seed  from  northwestern  Texas,  but  the  yield  of  green  crop  was  greatest 
from  Turkestan  seed.  A  comparison  of  barnyard  manure  and  hen  manure  for 
alfalfa  showed  that  the  influence  of  the  hen  manure  was  quite  marked  at  first, 
l)Ut  that  the  l)aniyard  manure  was  more  lasting. 

In  making  observations  on  the  influence  of  alfalfa  roots  on  the  soil  it  was 
observed  that  alfalfa  sod  is  more  difficult  to  j)low  than  the  sod  of  clover,  tim- 
othy, fescue,  or  orchard  grass,  but  that  the  inverted  sod  is  in  a  looser  and  more 
friable  condition  than  the  sod  of  these  other  crops.     In  growing  alfalfa  with 


1136  EXPERIMENT   STATION   EECORD. 

other  crops  the  frrentest  yield  was  produced  whei-e  it  was  grown  with  tall  oat 
grass. 

Alfalfa  breeding:  Materials  and  methods,  H.  F.  Roberts  and  G.  F.  Freeman 
(Kaitsas  ySta.  Bui.  151,  pp.  79-10!),  figs.  15). — The  range  of  variation  in  alfalfa 
plants  and  the  opi)ortnnities  for  plant  improvement  are  pointed  out  in  discus- 
sions on  the  general  hal)it,  the  leaf  characters,  the  variation  in  the  color  of  the 
flowers,  and  the  differences  in  physiological  characters.  These  discussions  are 
based  on  observations  made  on  selected  individual  plants  with  which  breeding 
work  was  begun  in  the  spring  of  1906. 

A  severe  freeze  on  March  23  affected  plants  of  Turkestan  and  American 
alfalfa  very  differently.  The  American  was  badly  injured  and  the  whole  field 
took  on  a  brown  appearance  after  the  frost-killed  stems  had  commenced  to  dry, 
while  the  Turkestan  alfalfa  on  an  adjoining  plat  at  the  same  elevation  was  little 
or  not  at  all  injured.  In  both  plats,  however,  exceptions  were  found,  the 
Turkestan  plat  containing  plants  which  were  killed  completely  to  the  ground 
and  others  which  were  partially  killed,  and  the  American  alfalfa  plat  some 
individuals  that  escaped  injury  entirely. 

The  authors  point  out  the  desirability  of  searching  the  more  richly-producing 
races  for  individuals  of  a  high  specific  drought  resistance  as  foundation  stock 
for  strains  combining  this  characteristic  with  succulence  and  high  forage  yield. 
The  results  of  transpiration  experiments  reported  show  that  of  2  plants  1 
transpired  about  twice  as  much  per  square  centimeter  of  leaf  surface  as  the 
other,  thus  indicating  that  it  had  the  lower  drought-resisting  ability.  The  re- 
sults of  these  experiments  are  also  taken  as  showing  that  the  relative  drought 
resistance  of  different  pure  I'aces  of  alfalfa  plants  can  be  determined  to  a  high 
degree  of  probability. 

In  studying  the  apparent  seeding  ability  of  the  plant  it  was  determined  that 
from  the  number  of  iilants  investigated  the  total  number  of  seeds  per  plant  varied 
from  1  to  257,  the  average  numl)er  of  seeds  per  pod  from  1  to  1.G4,  and  the 
number  of  seeds  i>er  10  gm.  weight  of  plant  from  0.14  to  21.24.  Among  selected 
plants  ciose-fertilized  for  seed  production  there  appeared  to  exist  no  constant 
relation  between  the  number  of  flowers  polllnatetl  and  the  number  of  seeds 
produced.  In  one  instance  the  stems  of  the  jilant  were  separated  as  they  stood 
into  two  portions,  on  one  of  which  the  flowers  were  hand-pollinated  while  on 
the  other  they  were  not.  The  hand-pollinated  portion  produced  (jO  per  cent 
more  seed  than  the  other,  while  its  ])roductivity  jier  gram  weight  of  green  plant 
amounted  to  457  per  cent.  In  another  experiment,  taking  the  gi'een  weight  of 
the  plant  as  a  basis,  the  insect-pollinated  halves  of  the  plants  gave  20.7  seeds 
per  each  10  gm.  of  plant  weight,  while  the  hand-pollinated  halves  produced  25.0 
seeds  per  10  gm.  of  plant  weight.  While  there  is  little  difference  in  seed  pro- 
duction here  attention  is  called  to  the  value  of  the  pure  lineage  and  known 
origin  resulting  from  hand  pollination. 

Buckwheat  crops  of  the  United  States,  1866-1906,  C.  C.  Clark  (U.  *S'.  Dcpt. 
Agr.,  Bur.  Siatis.  Bui.  61,  pp.  24). — -This  bulletin  presents  in  tabular  form  the 
average  acreage,  production,  and  value  of  buckwheat  in  the  United  States  by 
States  and  by  years  for  the  period  1866-1906. 

Clover  farming  on  the  sandy  jack-pine  lands  of  the  North,  C.  B.  Smith 
{TJ.  S.  Dept.  Agr.,  Farmers'  Bui.  323,  pp.  2.'f,  fig.  1). — This  bulletin  describes  the 
extent  and  character  of  the  jack-pine  lands  of  the  North,  and  contains  informa- 
tion of  value  to  settlers  on  these  lands. 

General  farming  is  not  a  success  on  the  sandy  jack-pine  lauds,  and  thus  far 
the  crop  best  adapted  to  the  soil  and  climate  and  also  most  profitable  is  clover 
grown  for  seed.  Mammoth  clover  grows  best  and  gives  the  largest  yield  of 
seed.     To  succeed  with  the  clover  crop  it  is  recommended  that  the  new  ground 
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be  broken  about  4  iu.  deep  in  inidsunumT  without  burning  over,  cultivated 
with  the  dislv  harrow,  and  that  the  seed  be  sown  2  in.  deep  tlie  followinj;  spring 
without  a  nurse  croi),  covered  with  a  heavy  roller  followed  by  a  light  spike- 
tooth  harrow.  The  crop  is  greatly  benefited  by  light  top-dressings  of  barnyard 
manure  or  super])hosphates.  Marl  and  land  plaster  uit  to  2(Mi  lbs.  per  acre  are 
also  beneficial. 

Seed  corn  for  the  season  of  1908,  C.  (i.  \Villiams  {Ohio  .S7«/.  Circ.  7.},°  pp. 
6"). — This  circular  outlines  a  method  of  making  germination  tests  of  corn,  and 
calls  attention  to  other  points  in  the  spring  selection  of  seed  corn.  A  blank 
for  making  the  report  of  the  germination  test  is  included. 

Cooperative  corn  work  for  1908,  C.  (J.  Williams  and  L.  H.  Goddard  (OJiio 
St<i.  Circ.  76.  pp.  .'/). — The  plans  for  cooperative  corn  work  for  the  season  of  ItiOS 
are  briefly  outlined,  and  attention  is  called  to  the  different  points  to  be  con- 
sidered. 

[Experiments  with  cotton],  R.  Ward  (Separate  from  Off.  Gas.  [British 
Guiana],  1901,  Jan.  16,  pp.  4)- — The  work  here  reported  was  carried  on  in 
Demerara.  The  results  obtained  led  to  the  conclusion  that  introduced  Sea 
Island,  Egyptian,  and  Upland  cotton  are  failures  on  stiff  clay  soil  on  the  coast 
lands.  The  growing  of  the  vigorous  perennial  native  kinds — Buck,  Sea  Island. 
Brazilian,  and  Black  Peruvian — was  found  unprofitable.  These  varieties  do  not 
produce  a  ci'op  until  18  months  after  planting  and  only  once  a  year  afterwards, 
and  the  fiber  does  not  connuand  high  prices 

It  is  believed  that  the  hope  of  the  cotton  industry  lies  in  artificial  hybridiza- 
tion and  seed  selection  from  the  very  best  varieties  grown.  For  the  purpose 
of  hybridization  introduced  Sea  Island,  Buck,  Black  Peruvian,  and  Caravonica 
are  recommended  for  cultivation. 

The  wild  and  cultivated  cotton  plants  of  the  world,  (i.  Watt  (Xrw  York 
and  London,  1907,  pp.  .'i06,  plf^.  53). — This  book  contains  a  revision  of  the  genus 
Gossy[)iuin,  intended  to  aid  planters  and  investigators  interested  in  the  sys- 
tematic improvement  of  the  cotton  staple.  A  chapter  eich  is  devoted  to  the 
history  of  cotton  and  the  cotton  industry,  the  cotton  fiber,  the  species,  varieties, 
and  races  of  cotton,  and  the  improvement  of  the  cotton  plant.  An  appendix 
gives  an  enumeration  of  specimens  examined,  a  list  of  works  consulted,  and 
synonyms  of  species  and  varieties. 

Shrinkage  of  hay  in  the  stack,  F.  W.  Wilson  (Arizona  Sta.  Npt.  1907.  pp. 
22.'i,  J.i.j). — In  1906,  25,530  lbs.  of  new-mown  hay  cut  on  5  different  dates  from 
April  If)  to  November  0  remained  in  the  stack  until  February  11,  1007.  when 
the  loss  due  to  shrinkage  amounted  to  2,S25  lbs.,  or  11  per  cent.  The  following 
season  the  third  crop  of  hay,  amounting  to  23  tons,  1,706  lbs.,  was  stacked 
aI)out  July  20.  By  December  14  a  shrinkage  of  5  tons,  971  lbs.,  or  23  per  cent, 
had  taken  place. 

Milo  as  a  dry-land  grain  crop,  C.  U.  Ball  and  A.  H.  Leidigii  ( U.  S.  Dcpt. 
Ayr.,  Fanners'  Bui.  322,  pp.  23.  pgx.  9). — This  bulletin  descril)es  milo,  states 
where  the  crop  should  be  grown,  gives  complete  directions  for  growing  it,  and 
considers  its  different  uses.  "Milo"  is  recommended  as  a  short  and  suitable 
name  in  place  of  "  milo  maize,"  the  latter  term  often  causing  it  to  be  confused 
with  corn. 

It  is  pointetl  out  that  milo  is  widely  grown  in  western  Texas,  is  well  suited 
to  the  Plains  region  below  4,.500  ft.  elevation,  and  that  it  can  probably  be 
l)rofitably  grown  as  far  north  as  South  Dakota  and  westwai'd  in  Colorado,  New 
^lexico,  and  the  Great  Basin  region.     The  soil  requirements  are  much  the  same 

"  The  circular  on  Cooperative  Forestry  Work  for  1908,  previously  noted  as 
Circular  74  (E.  S.  R.,  19,  p.  654)  has  been  relisted  by  the  station  as  Circular  75. 
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as  those  for  corn.  The  seed  should  be  sown  at  from  4  to  G  lbs.  per  acre  about 
3  weeks  later  than  corn  is  planted.  Four  pounds  of  seed  to  the  acre  has  given 
the  best  results  in  the  Texas  Panhandle.  The  rows  should  be  about  3i  ft. 
apart  and  the  stalks  6  to  8  in.  apart  in  the  row.  The  yields  vary  from  25  to  55 
bu.  of  seed  to  the  acre,  the  avera.ue  in  the  Texas  Panhandle  being  about  40  bu. 

Fertilizer  experiments  with  calcium  nitrate  for  potatoes,  A.  Stutzer  (Mitt. 
Dciit.  Lanclic.  GescJJ.,  23  (WOS),  Xo.  //,  j)ij.  19-21). — These  experiments  wei'e 
conducted  in  1907  on  the  experiment  field  of  the  agricultural  institute  at 
Konigsberg.  Sodium  nitrate  and  calciimi  nitrate  were  applied  in  quantities 
furnishing  2."')0,  500,  and  7.50  gm.  of  nitrogen  per  plat  of  100  sq.  meters,  or  1  are. 

In  either  form  equal  quantities  of  nitrogen  produced  equal  increases  in  yield. 
The  quantity  of  dry  matter  obtained  per  are  was  a  little  greater  where  the 
medium  and  heavy  apidications  of  calcium  nitrate  were  made  than  where  like 
(piantities  of  sodium  nitrate  were  used.  The  best  yield  of  pure  starch  was 
secured  where  sodium  nitrate  was  given  in  quantities  furnishing  .500  gm,  of 
nitrogen  per  are,  followed  by  250  gm.  of  nitrogen  in  the  form  of  calcium  nitrate. 
Larger  quantities  of  calcium  nitrate  reduced  the  starch  yield. 

Fertilizers  for  potatoes,  W.  P.  Brooks  {Massacliuscttn  i^ta.  Circ.  L'l,  j)p,  4). — 
Brief  notes  are  given  on  the  use  of  commercial  fertilizers  for  potatoes,  as  indi- 
cated by  the  results  of  experiments  on  soils  retentive  in  character. 

Potato  crops  of  the  United  States,  1866-1906,  C.  C.  Clark  (Z7.  S.  Dept.  Agr., 
Bur.  Statis.  Bui.  62,  pp.  37). — This  bulletin  presents  in  tables  the  acreage,  pro- 
duction, and  value  of  potatoes  in  the  United  States  by  States  and  by  years  from 
1866  to  1006,  inclusive. 

Rye  crops  of  the  United  States,  1866-1906,  C.  C.  Clark  (U.  S.  Dept.  Agr., 
liiir.  St(iti'<.  Bnh  6(1,  pp.  JJ). — Tables  are  given  in  this  bulletin  showing  the 
average  acreage,  production,  and  value  of  rye  in  the  United  States  by  States 
and  by  years  for  the  period  1866-1906. 

Sorg'hum  for  silage  and  forage,  J.  M.  Scott  {Florida  Stn.  Bui.  92,  pp.  35-f{2, 
pi.  I). — (General  directions  for  the  culture  of  sorghum  for  silage  and  forage  are 
given,  and  yields  in  a  sOrghum  variety  test  in  1907  are  tabulated.  The  highest 
yields  of  green  forage,  in  the  order  mentioned,  were  produced  by  Pendant 
(iooseneck.  Erect  Gooseneck,  IManter  Friend  No.  37,  Collier,  Orange,  and  Planter 
Friend  No.  36.  The  heaviest  yields  of  grain  in  the  head  were  secured  from  th(> 
following  varieties:  Shallu  2,112.5  His.,  Red  Amber  1..500  lbs.,  Orange  1,366.5 
lbs.,  and  Red  Kafir  1,187.5  lbs.  i)er  acre. 

The  isolation  of  mother  beets,  G.  Frolicii  {Bl.  Zurkcrriibcnbau,  15  (190H), 
No.  1,  pp.  1-0 ). — In  the  experiments  reported  it  was  observed  that  beets  grown 
at  ordinary  distances  and  allowed  to  mature  without  any  control  produced  much 
larger  quantities  of  seed  than  beets  isolated  artificially  or  grown  by  themselves. 

Fertilizers  for  sugar  beets,  R.  Harcourt  (Ann.  Rpt.  Ontario  Agr.  Col.  and 
1-J.rpt.  Farm,  33  (1901),  pp.  (jS-()9). — The  results  of  cooperative  fertilizer  tests 
showed  that  an  application  of  3(iO  lbs.  of  superphosphate,  100  lbs.  of  sulphate 
of  potash,  and  75  lbs.  of  nitrate  of  soda  per  acre  was  not  always  profitable  in 
growing  sugar  beets.  All  the  experimenters  report  quicker  germination  and 
earlier  thinning  by  about  3  days  as  the  result  of  using  the  fertilizers. 

Reports  of  the  progress  and  improveinent  in  the  culture  of  sugar  beets 
and  sugar-beet  seed,  H.  Briem  (Bl.  Zuckerrilbenbau,  15  (1908),  No.  3,  pp.  43- 
50). — A  list  of  203  articles  and  publications  on  the  sugar  beet  and  subjects  relat- 
ing thereto  published  in  1907. 

Russia's  wheat  trade,  I.  M.  Rubinow  (U.  S.  Dept.  Agr.,  Bur.  Statis.  Bui.  65, 
pp.  77,  jd.  1,  map  1). — In  continuation  of  previous  work  (E.  S.  H.,  18,  p.  393), 
dealing  with  the  conditions  under  which  Russian  wheat  is  produced,  this  bul- 
letin discusses  the  conditions  under  which  the  wheat  ox  Russia  is  sent  to 
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market  and  especially  to  foreign  markets.  The  principal  subjects  treated  are 
the  grain  trade  organization,  transportation  of  wheat  on  railways,  waterways 
and  the  sea,  and  the  currents  of  the  wheat  trade.  Under  grain  trade  organiza- 
tion the  author  discusses  the  influence  of  the  export  business,  the  system  of 
marketing,  state  and  railway  credit  on  grain,  impurities  in  cereals,  elevators, 
grain  exchanges,  and  export  trade  conditions.  Under  currents  of  the  wheat 
trade  the  topics  of  distribution,  export  routes,  main  wheat  railways,  average 
haul  on  railways  and  rivers.  Siberian  wheat  movements,  and  exports  by  frontiers 
and  principal  ports  are  discussed. 

Russian  wheat  and  wheat  flour  in  European  markets,  I,  M.  Rubinow 
{U.  S.  Dcpt.  Agr.,  Bur.  SI  at  is.  Bui.  66,  pp.  99,  dgmn.  11). — In  continuation  of 
previous  work  (see  above)  this  bulletin  discusses  the  domestic  conditions  of 
the  Russian  wheat  industry,  the  principal  European  markets,  the  prices  of 
wheat,  wheat  flour  exports,  and  the  conditions  of  flour  production.  The  sta- 
tistical information  contained  in  this  bulletin  has  reference  mostly  to  the 
position  of  Russian  wheat  and  flour  in  the  world  market  at  large,  as  well  as  in 
the  main  European  and  a  few  eastern  markets. 

It  is  pointed  out  that  cereals  cover  90  per  cent  of  the  cultivated  area  of  the 
country  and  that  while  rye  is  the  main  cereal  crop  grown  the  wheat  area  has 
been  steadily  increasing  since  1S61  at  the  expense  of  rye  and  other  cereal  crops. 
At  the  present  rate  of  increase  in  the  wheat  area,  wheat  may  become  the  main 
Russian  crop  in  another  5  or  10  years.  In  1895  the  Russian  wheat  area  ex- 
ceeded 62.000,000  acres  and  in  1894  its  total  crop  exceeded  the  American  crop. 
The  average  yield  per  acre  for  the  entire  country  is  exceedingly  low,  probably 
the  lowest  in  the  world,  the  chief  reasons  given  for  this  condition  being  the 
ignorance  and  extreme  poverty  of  the  Russian  peasantry,  inadequate  methods 
of  agriculture,  neglect  of  scientific  rotation  of  crops,  inadequate  use  of  agricul- 
tural machinery,  lack  of  fertilizers,  and  the  system  of  petty  laud  owner.ship. 

Poor  facilities  for  the  movement  of  the  wheat  crop  such  as  the  bad  condition 
of  country  roads,  insufliciency  of  railway  mileage,  inadequate  equipment  of  rail- 
ways in  rolling  stock,  and  high  freight  rates  constitute  a  great  disadvantage. 
Owing  to  the  absence  of  an  elevator  system,  trading  by  sample  still  prevails 
and  the  deterioration  of  the  quality  and  purity  of  the  grain  has  made  this 
method  of  trading  less  and  less  reliable.  These  conditions  have  made  Russian 
wheat  less  popular  than  the  American  grain  in  the  European  markets.  Russian 
wheat  has,  to  some  extent,  been  crowded  out  of  such  free  markets  as  Great 
Britain,  Belgium,  the  Netherlands,  and  the  Scandinavian  countries,  while,  on 
the  other  hand,  highly  protected  markets  as  those  of  Italy,  France,  Spain,  and 
Clermany  show  a  special  predilection  for  tlie  Russian  article.  From  his  study 
of  the  wheat  flour  exports,  the  autht)r  ccmclndes  that  in  the  immediate  future 
Russia  will  not  appear  as  an  important  comi)etitor  of  this  country  in  European 
flour  markets. 

The  use  of  the  fanning  mill  for  selecting  seed  wheat  and  seed  oats,  E.  G. 
Montgomery  (Nebraska  Sta.  Bui.  10),  pp.  20-3.'i). — Experiments  were  conducted 
for  8  years  with  heavy  seed  wheat  separated  by  the  fanning  mill,  with  light  seed 
wheat,  and  with  ordinary  unseparated  seed  of  Turkish  Red  and  Big  Frame 
wheat.  The  results  showed  no  average  difference  in  yield  or  quality  of  the 
crop  resulting  from  the  use  of  heavy  or  light  seed.  Similar  results  were  se- 
cured for  .'J  years  with  Kherson  oats.  It  is  believed  that  where  seed  wheat  or 
oats  have  been  reas<mably  cleaned  in  the  thrashing  machine  no  increased  yield 
is  to  be  exi)ected  by  separating  the  light  and  heavy  grain  by  means  of  the 
fanning  mill.  The  value  in  passing  such  grain  through  the  fanning  mill  lies 
in  the  removal  of  obnoxious  weed  seeds. 
nOSlO— No.  12—08 4 
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All  improved  method  of  separating  buckhorn  from  red  clover  and  alfalfa 
seeds,  H.  B.  Shaw  (U.  /S'.  DcpL  Affi:,  Bur.  I'laiit  Indus.  Circ.  2,  pi>.  12,  figs. 
10). — Different  methods  of  removing  buckhorn  from  clover  and  alfalfa  seeds 
are  described.  In  all  of  them  advantage  is  taken  of  the  mucilaginous  character 
of  the  buckhorn  seeds.  The  seed  infested  with  buckhorn  is  moistened  and 
mixed  with  sawdust,  sand,  road  dust,  or  the  light,  absorbent  chaff  of  various 
grasses.  The  buckhorn  seeds  under  these  conditions  become  coated  with  these 
different  substances  and  may  then  be  separated  by  means  of  tlie  proper  screens. 

Troublesome  weeds  of  the  year,  S.  B.  McCkeady  {Ann.  Rpt.  Ontario  Agr. 
Col.  and  E.rpt.  Farm,  33  il!>07),  pp.  -'i2-Ji7,  figs.  J/). — The  following  weeds  are  re- 
ported as  the  most  troublesome  in  the  province  during  the  year :  Sonchus  arven- 
sis,  Silcnc  inflata,  Brassica  sinai>istrum,  Agropiiron  rvpcns,  Convolvulus  arvcn- 
sis,  and  Thlaspi  arvensc.  New  weeds  becoming  troublesome  are  Lcpidium  cani- 
pcstre,  Barharca  riilgaris,  Antcnnaria  ncodioica,  Fcstuca  tcnuifolia,  Eupliorhia 
helioscopia,  and  Haponaria  vacaria.  Eruca  sativa,  Senecio  jacobwa,  and  Cheno- 
podium  vulraria  appeared  in  Ontario  for  the  first  time  this  season.  The  num- 
ber of  weed  seeds  found  in  samples  of  20  gm.  each  of  screenings  obtained  in  the 
western  provinces  are  given  in  a  table. 

Practical  farming",  ^Y.  F.  Massey  {New  York,  1907,  pp.  VI-\-323). — This  book 
contains  22  chapters,  of  which  10  treat  of  the  soil,  the  plant,  manure,  tillage, 
and  rotation,  10  of  crops  and  cropping.  Including  the  culture  of  corn,  wheat, 
oats,  cotton,  tobacco,  potatoes,  hay,  :ind  grass,  and  2  are  devoted  to  commercial 
fertilizers  for  various  crops  and  U>  useful  tables  for  reference. 

HOETICULTURE. 

[Beport  of  I  the  professor  of  horticulture,  II.  L.  Hutt  (Ann.  Rpt.  Ontario 
Agr.  Col.  and  Expt.  Farm,  33  {J!>07),  pp.  iJ7-/.'/iS').— A  general  outline  of  the 
results  to  date  in  the  growing  of  orchard  fruits  and  vegetables.  The  results 
secured  with  small  fruits  were  similar  to  those  of  previous  years  (E.  .S.  R., 
19,  p.  35). 

In  the  plant  breeding  work  the  crossing  of  strawberries  and  raspberries  was 
largely  discontinued  and  improvement  by  selection  begun.  A  large  number  of 
reciprocal  crosses  were  made  between  European  and  American  varieties  of 
plums  and  four  suspect  fruits  were  obtained  on  Glass  Seedling  and  Shipper 
Pride,  both  varieties  of  Prunus  domcstica.  No  fruits  were  secured  on  varieties 
of  /'.  americana.  A  number  of  crosses  were  made  in  apples  and  small  quantities 
of  seed  secured.  /'.  virginiana,  the  common  wild  chokecherry,  was  successfully 
crossed  wath  sour  cultivated  cherry  and  the  cultivated  plums. 

Kelative  to  orchai'd  cover  crops,  it  is  stated  that  hardy  cover  crops  are  desir- 
al)le  on  cold  wet  soils  of  that  region,  in  order  that  they  may  take  up  the  surplus 
of  soil  water  in  the  spring.  The  cover  crops  giving  the  best  results  after  5 
years'  tests  are  hairy  vetch,  alfalfa,  mammoth  clover,  red  clover,  and  winter  rye. 

Of  the  apples,  pears,  plums,  and  cherries  set  out  in  l.s<)7  all  of  the  fruits, 
with  the  exception  of  apples,  have  practically  succumbed  either  to  the  severity 
of  the  winters,  unfavorable  soil  conditions,  or  diseases.  A  fair  pi'oiiortion  of 
the  original  S5  varieties  of  apjiles  have  made  average  growth.  Tabular  data 
are  given  showing  the  heaviest  yielding  varieties  to  date  in  the  young  orchard, 
and  the  average  yield  of  varieties  in  the  old  orchard  for  the  last  5  years. 

An  investigation  was  conducted  in  lf)05  and  1006  by  G.  E.  Sanders  relative 
to  the  sterility  and  partial  fertilization  of  apple  blossoms.  Extracts  from  a 
table  based  on  this  investigation  are  given  showing  the  relative  blooming  periods 
and  results  of  tests  of  self-sterility  among  the  leading  commercial  varieties 
of  apples.     Sterility  tests  were  also  conducted  iu  1907  with  many  varieties  of 
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pears,  chorru's.  and  iiluiiis.  All  the  iduiiis  li'stod  woro  found  to  be  self-sti»rilo. 
Flemish  P.eanty  pear  and  Dyebouse  cherry  were  stronjily  self-fertih>. 

Kesnlts  of  variety  and  cultural  tests  with  vegetables  grown  both  in  the 
open  and   un(h>r  glass  are  given. 

Mushi-oom  and  truffle  culture,  II.  L.  A.  Blanchon  {Culture  des  Champif/iKiii.'i 
et  de  la  Truffv.  Paris,  Ji)06,  ;>/>.  /6'.J).— In  this  work  practical  directions  are 
given  for  the  growing  of  nmshrooni  spawn  and  the  culture  of  the  various  species 
of  iinishroonis  in  caves,  quarries,  and  in  the  open  air,  together  with  culinary 
recipes  and  the  methods  of  conserving  mushrooms.  The  various  phases  of 
truffle  culture  are  also  considered,  including  the  methods  of  propagation,  plant- 
ing, cultivation,  harvesting,  and  reconstruction  of  truftle  plantations,  together 
with  notes  on  yields  and  returns,  culinary  recipes,  and  methods  of  conservation. 

Statics  of  fruit  culture,  Steglich  {Arb.  Dcut.  Landir.  (JcsrU.,  1907,  No.  132, 
pp.  I.'p',  //f/.s'.  2). — The  author  presents  a  large  amount  of  tabular  data  relative  to 
long-continued  observations  and  investigations  conducted  under  the  direction 
of  the  German  Agricultural  Society,  the  National  Horticultural  Society  of 
Saxony,  and  various  pomologists  and  practical  orchardmen,  dealing  with  tree 
weights,  measurements,  yields,  etc.,  of  sevei-al  varieties  of  the  more  important 
fruits,  including  the  apple,  pear,  cherry,  and  plum,  grown  on  a  variety  of  soils. 

The  data  sliow  the  weight  relations  of  the  roots,  ti'unk,  branches,  and  leaves 
to  the  diameter  and  length  of  the  main  trunk,  the  annual  growth  increment  of 
the  trunks,  the  annual  increase  in  wood,  the  annual  leaf  and  fruit  production 
and  their  relation  tt>  the  trunk  circumference,  and  chemical  analyses  of  the 
vegetative  organs  and  fruit  of  the  trees. 

From  these  data  the  author  has  derived  a  system  for  estimating  the  manurial 
requirements  of  individual  fruit  trees,  in  which  the  trunk  circumference  is  used 
as  the  determining  factor.  A  table  is  given  showing  for  the  api)]e,  pear,  cherry, 
and  plum  their  estimated  content  in  the  wood,  leaf,  and  fruits  of  green  and 
dry  substance,  nitrogen,  phosphoric  acid,  potash,  and  lime  for  each  centimeter 
of  trunk  circumference  from  15  cm.  up  to  100  cm.  witli  the  plum  and  up  to  150 
cm.  with  the  other  fruits  mentioned.  The  application  of  the  data  given  is 
explained  and  tables  are  also  given  to  be  used  in  preparing  various  combinations 
of  fertilizers.  It  is  recommended  that  the  amount  of  plant  food  applied  to  an 
individual  tree  range  from  two  to  four  times  the  computed  amount  of  plant 
food  removed  from  the  soil  by  that  tree,  depending  upon  the  nature  of  the 
soil  as  to  its  fertility,  texture,  etc. 

Orchard  notes,  1907,  W.  M.  Munson  (Maine  )S7«.  lUil.  l.i'),  pp.  I2')-1.')(;,  lUjiiis. 
^). — This  bulletin  contains  a  general  summary  of  investigations  conducted  by 
the  station  in  the  Kennebec  County  orchards  for  several  years  past  relative  to 
the  comparison  of  culture  and  mulching  as  a  practical  treatment  for  young 
orchards,  fertilizer  experiments,  and  work  in  orchard  renovation  and  top- 
grafting  (E.  S.  K.,  18,  p.  1129).  Some  data  are  also  given  on  a  comparative 
test  of  the  Fisher  and  station  fertilizer  formulas  and  on  the  orchard  work  at 
New  Gloucester,  together  with  notes  on  the  behavior  and  present  condition  of 
the  apples  in  the  station  orchards  at  Orono. 

The  general  conclusion  reached  I'elative  to  the  work  in  the  Kennebec  County 
orchards,  and  iireviously  published,  were  further  confirmed  in  1007.  The  severe 
winter  of  1000-7,  however,  destroyed  many  of  the  trees,  and  owing  to  this 
occurrence,  togetlier  with  the  withdrawal  of  the  author  from  the  station,  most 
of  the  work  was  brought  to  a  close.  Tabular  data  are  given  showing  the 
annual  growth  of  trees  and  yield  of  fruit  in  the  cultivated  and  mulched  areas 
Jfor  the  years  lOOi'  to  1000,  inclusive,  together  with  notes  on  the  condition  of 
trees  in  the  spring  of  1007. 
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Observations  concerning  the  effects  of  different  salts  of  potash  upon  the 
growth  and  behavior  of  apple  trees  were  continued.  In  behavior  of  tree  and 
in  gross  character  of  fruit,  however,  no  specific  effect  of  any  particular  potash 
salt  could  be  observed. 

Satisfactory  progress  has  been  made  in  orchard  renovation.  Data  are  given 
showing  the  yields  secured  in  this  orchard  for  the  years  1903  to  1907,  inclu- 
sive, as  well  as  the  average  annual  yields  of  fertilized  and  unfertilized  trees 
for  the  same  period.  Practically  every  tree  in  the  top-grafted  orchard  was 
either  killed  or  badly  injured  during  the  winter  of  1906-7,  hence  the  work  was 
abandoned  without  the  possibility  of  drawing  conclusions. 

A  comparison  has  been  made  for  the  past  4  years  between  the  Fisher  ferti- 
lizer formula,  which  calls  for  about  8.6  per  cent  nitrogen,  3..3  per  cent  phos- 
phoric acid,  and  11.9  per  cent  potash,  and  the  station  formula,  which  analyzes 
about  3  per  cent  nitrogen,  8  per  cent  potash,  and  6  per  cent  phosphoric  acid 
(E.  S.  R.,  17,  p.  973).  The  annual  yields  secured  under  both  treatments  are 
given  in  detail,  and  the  tentative  conclusions  are  reached  that  on  most  soils 
the  Fisher  fertilizer  is  unnecessarily  expensive,  resulting  in  a  waste  of  avail- 
able nitrogen,  the  percentage  of  which  is  too  high  for  the  best  results  with 
fruit,  and  that  it  produces  fruit  which  is  large  but  of  poor  color  and  coarse 
texture.  The  station  fertilizer  or  some  similar  mixture,  together  with  a  supply 
of  humus  in  the  form  of  cover  crops  or  as  a  mulch,  is  believed  to  be  most  satis- 
factory for  general  orchard  use  for  a  term  of  years. 

For  the  purpose  of  investigating  the  question  of  spray  injuries  and  certain 
points  in  field  i)ractice,  a  series  of  exi)eriments  to  extend  over  a  period  of  5 
years  was  inaugurated  in  the  spring  of  1907  at  Farmington  Falls.  The  work  for 
the  first  season  was  successful  from  a  practicjil  point  of  view  in  checking  scab, 
which  was  abundant  on  unsprayed  trees  in  the  vicinity. 

The  work  at  New  (Gloucester  is  not  sufficiently  develoi»ed  to  warrant  conclu- 
sions. The  results,  as  indicated  by  tlie  annual  yields  of  1906-7,  are  given  of  a 
duplicate  test  being  made  of  the  Fisher  and  station  formulas  at  this  place. 

The  bulletin  concludes  with  a  brief  discussion  by  C.  D.  Woods  of  the  present 
status  of  pomology  at  the  Maine  Station. 

A  thousand  dollars  an  acre  from  pedigree  fruit  trees,  G.  T.  Powell  {Coun- 
try Life  Aiuer.,  13  (1908),  Xo.  5,  pp.  .50.'i-')0(),  .JJ.S,  .7.'/0.  figs.  12).— In  this  popular 
article  the  author  reports  further  progress  in  the  improvement  of  fruit  trees  by 
bud  selection  and  in  the  use  of  the  Northern  Spy  as  a  stock  for  the  King  apple 
(E.  S.  R.,  14,  p.  253). 

Through  bud  selections  he  has  obtained  Duchess  apple  trees  which  when  set 
3  years  bore  all  the  apples  they  could  safely  carry,  a  10-acre  Sutton  Beauty 
orchard. with  remarkably  stout  brandies,  and  a  King  apple  orchard  grown  on 
Northern  Spy  stocks,  the  trees  of  which  are  particularly  exempt  from  crown 
disease  or  canker,  shapely  though  they  liave  never  been  pruned,  and  bearing 
each  year  fruit  of  large  size,  high  color,  and  superior  quality. 

The  varieties  recommended  for  improvement  by  top-working  on  strong  stocks, 
represented  by  the  Spy,  Northwestern  Greening,  and  Tallman  Sweet  trees  are 
King,  Esopus  Spitzenburg,  Jonathan,  Grimes  Golden,  Wagener,  Lady,  Mcintosh, 
Canada  Red,  and  Newtown  Pippin. 

Successful  orcharding'  in  Northwest,  E.  L.  Stewart  (Anier.  Agr.,  81  (1908), 
No.  4,  P'  89,  fig.  1). — In  1895  the  author  planted  6  acres  of  land  in  the  Yakima 
Valley  of  Washington  to  Spitzenburgs  and  Red  Cheek  Pippins.  A  brief  account 
is  given  of  the  methods  of  culture  employed,  together  with  a  tabulated  state- 
ment of  annual  yields  and  returns  obtained  from  this  orchard  from  1898  to 
1906,  inclusive,  and  a  description  of  the  methods  of  packing  and  grading.     The 
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yields  increased  from  GO  boxes,  valued  at  $54,  in  1898,  to  5,025  boxes,  worth 
$5,901,  in  loot),  or  a  net  return  of  over  $725  per  acre.  The  total  number  of  boxes 
for  the  whole  period  was  14,323.  yielding  a  net  return  of  $12,092. 

Starting  young  orchards,  W.  M.  Munson  (West  Virginia  8ta.  Bui.  116,  pp. 
211-2-iS,  pis.  7). — This  contains  a  brief  popular  discussion  of  orchard  cultiva- 
tion, mulching,  cropping,  and  cover  crops.  Suggestions  are  also  given  relative 
to  the  use  of  various  cover  crops,  and  methods  of  j)runing  and  spraying. 

In  an  appended  paper,  Enemies  of  Young  Fruit  Trees,  by  W.  E.  Rumsey  and 
F.  E.  Brooks,  the  insects  and  mammals  injurious  to  young  fruit  trees  are  dis- 
cussetl  and  suggestions  given  for  their  control.  A  brief  paper  by  H.  Atwood. 
Poultry  in  the  (Orchard,  deals  with  poultry  management  in  connection  with 
orchard  culture. 

Cold  storage  fruit  notes,  1907,  A.  D.  Cairns  (Jour.  Dept.  Agr.  West.  Aust., 
15  (IH07),  yu.  12,  pp.  iiOJ-'JOU). — Data  are  given  relative  to  the  keeping  quali- 
ties of  several  varieties  of  apricots,  peaches,  plums,  nectarines,  apples,  and 
pears  stored  Iti  the  government  refrigerating  works  during  the  season  of  1907. 

The  respiration  of  apples  and  its  relation  to  their  keeping,  F.  W.  Morse 
{New  HanipsJiire  Sta.  Bui.  13'),  pp.  8o-!)2,  figs.  2). — The  author  conducted  ex- 
periments for  two  seasons  with  the  view  of  determining  the  rapidity  with 
which  ai)i)les  change  in  comitosition  when  stored  at  different  temjieratures, 
the  rate  being  measured  by  determining  the  amount  of  carbon  dioxid  given  off 
by  the  fruit  at  different  temperatures.  A  simple  apparatus,  which  is  illustrated 
and  described,  was  used  for  the  purpose  of  collecting  and  measuring  the  car- 
bon dioxid.  About  2  kg.  of  perfectly  sound  Baldwin  apples  were  used  in  each 
experiment,  and  the  tempei*atures  maintained,  32°  F.,  40  to  50°,  and  G8  to  80°, 
approximated  cold  storage,  cool  cellar,  and  summer  conditions,  respectively. 
The  length  of  time  during  which  the  carbt)n  dioxid  was  collected  ranged  from 
5  to  48  hours  of  continuous  circulation.  During  the  first  season  measurements 
were  made  at  different  periods  from  October  to  March,  inclusive,  and  during 
the  second  at  different  dates  during  March. 

The  results  for  the  first  season  as  recalculated  for  1  kg.  of  fruit  and  1  hour 
of  time  show  the  average  rate  of  exhalation  of  carbon  dioxid  to  be  IS  mg. 
at  summer  temperature,  8.1  mg.  at  cellar  temperature,  and  2.7  mg.  at  the  cold 
storage  temperature.  The  results  of  the  second  season's  work  show  the 
average  rate  to  be  13.2  mg.  at  50°,  5.2  mg.  at  32°,  and  21.9  mg.  at  68°. 

Since  the  rate  of  exhalation  of  carbon  dioxid  is  an  indication  of  the  rate 
of  chemical  change  within  the  fruit,  it  is  deduced  that  changes  of  composition 
must  take  place  from  4  to  0  times  as  fast  at  sunnuer  temperatures  as  in  cold 
storage,  and  from  2  to  3  times  as  fast  in  cool  cellars  as  in  cold  storage.  Fancy 
apples  intended  for  long  keeping  in  cold  storage  should,  therefore,  be  cooled  as 
soon  as  possible  and  kept  cold. 

The  effect  of  temperature  on  the  respiration  of  apples,  F.  W.  Morse  (Jour. 
Anicr.  Chcm.  8oc.,  30  (1908),  No.  5,  pp.  876-S81). — A  more  technical  account  of 
the  investigations  noted  above. 

Peach  culture  in  the  Mediterranean  region,  J.  Foussat  (Prog.  Agr.  et  Vit. 
(Ed.  VEst),  2D  (1908),  Ao.  3,  pp.  81-86,  figs.  3).— A  brief  account  is  given  of 
the  cultivation  of  peaches  in  conjunction  with  grapes  in  the  southern  part  of 
France,  including  methods  of  planting,  varieties,  harvesting,  yields  and  returns, 
grading,  packing,  and  marketing. 

Pineapples,  P.  Hubert  (Ananas.  Paris,  1908,  pp.  IX+192,  figs.  52). — This  is 
the  third  of  a  sei'ies  of  popular  treatises  on  the  cultivated  crops  of  Colon,  and 
deals  with  the  botany,  varieties,  habitat,  and  geographical  distribution  of  pine- 
api»les,  and  the  various  phases  of  their  culture  under  shed  and  in  the  open 
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for  the  fruit  and  fiber,  together  with  tl)e  production  of  pineapple  conserves, 
drinks,  and  fiber,  with  descriptions  of  the  machinery  used  in  the  manufacture 
of  the  various  products.  An  account  is  also  given  of  the  commercial  im- 
portance of  the  industry,  with  special  reference  to  the  French  colonies. 

The  future  of  the  coffee  tree  in  Madagascar  and  Reunion,  J.  Buis  (L'Hemi- 
Icia  et  UAvcnir  iJu  Cafeier  a  Madagascur  ct  ii  la  Reunion.  Paris,  1907,  pp.  25- 
JfJf,  fig.  1). — ^A  study  of  the  coffee  industry  in  Madagascar  and  Reunion,  includ- 
ing data  relative  to  climatic  and  soil  conditions,  destructive  insects  and  dis- 
eases, and  the  adaptability  of  the  different  varieties  of  coffee  to  the  various 
agricultui'al  regions.  Suggestions  are  also  given  for  the  establisliment  and  care 
of  coffee  i)lantations. 

Strawberries,  C.  P.  Close,  W.  R.  Ballard,  and  T.  H.  White  {Maryland  Sta. 
Bui.  12 'i,  pp.  I()1-195). — The  results  are  given  of  strawberry  investigations  con- 
ducted at  the  station  for  the  jiast  few  years. 

In  a  mulching  experiment  one  plat. was  covered  with  straw  in  early  winter, 
another  mulched  with  strawy  horse  manure  10  tons  per  acre  at  the  same  time, 
a  third  plat  given  commercial  fertilizer  but  no  mulch,  and  a  fourth  reserved 
as  a  check.  The  results  of  the  experiment  for  tlie  5  seasons,  1902  to  1!)06,  show 
a  gain  in  yield  of  the  straw  mulch  over  the  check  of  2,52S  qt.,  and  a  gain  over 
the  check  of  1,88!)  qt.  for  the  strawy  manure  nuilch.  The  commercial  fertilizer 
was  applied  for  4  seasons  and  resulted  in  a  total  loss  in  yield  of  2,408  qt.  as 
compared  with  a  check.  From  these  results,  straw  mulch  applied  in  early 
winter  is  strongly  reconunended. 

The  results  of  the  mulching  work  in  1!»07  are  also  given,  and  indicate  that  it 
is  most  profitable  to  follow  the  practice  of  late  cultivation  and  mulching.  The 
plat  cultivated  and  tilled  late  in  the  fall  and  mulched  with  strawy  fresh  horse 
manure  in  early  winter  yielded  at  the  rate  of  0,204  qt.  per  acre,  as  compared 
with  3,289  qt.  per  acre  yielded  by  the  cheek  which  received  late  cultivation  but 
no  mulch.  The  poorest  yield  per  acre,  2,581  qt.,  was  secured  where  cultivation 
ceased  early  and  the  crab  grass  was  allowed  to  grow. 

Tabular  data  are  reported  showing  the  yield  in  quarts  per  acre  of  varieties 
of  strawberries  tested  at  the  station  during  1905,  190G,  and  1907.  Full  horti- 
cultural descriptions  of  the  varieties  grown  in  the  testing  plats  are  also  given, 
together  with  practical  suggestions  on  strawberry  culture. 

Monograph  of  the  vineyards  at  Ampiiis  (Rhone),  C.  Rous  {Ann.  Soc.  Agr. 
8ci.  et  Indus.  Lyon,  1906,  pp.  SJfl-Ji'iii)- — I"  this  work  the  author  traces  the 
evolution  of  the  wine  industry  in  the  district  of  Cote-Rotie  near  Ampuls.  Suc- 
cessive chapters  deal  with  the  history  of  Ampuls  and  its  vineyards,  topography, 
geology,  ampelography,  and  wine  making.  In  a  series  of  appendixes  a  l)ibliog- 
raphy  is  given  of  sixty  of  the  principal  reports  and  works  consulted,  notes  on 
the  ancient  terms  of  measurements  used  by  the  I^yonnaise  wine  growers,  com- 
parative data  on  the  principal  vineyards  in  the  Valley  of  the  Rhone,  and  a 
resume  of  the  viticultural  and  wine  making  statistics  of  the  department  of 
Rhone. 

Report  of  the  nursery  of  American  vines  started  by  the  royal  school  of 
viticulture  and  wine-making  in  Conegliano,  M.  Giunti  and  F.  A.  Sannino 
(Rivisla,  ff.  scr.,  i.J  {190S),  No.  1,  pp.  2-16,  figs.  8). — ^A  general  description  of 
the  stock  and  propagating  nurseries  started  in  1900  by  the  royal  school  of 
viticulture  and  wine-making  at  Conegliano,  including  an  account  of  planting 
operations,  and  a  description  of  the  methods  employed  at  the  school  in  propa- 
gating root-grafts. 

Data  are  also  given  showing  the  percentage  of  attachment  of  grafts  made 
between  the  principal  European  vines  and  various  American  stocks  during  1903 
to  1906,  inclusive. 
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The  influence  of  the  stock  on  the  product  of  the  graft,  F.  Paulsen  {Bol. 
Vffic.  Min.  .[(jr.  Indus,  c  Com.  [lioitic],  li  {l!)01),  VI,  No.  7-8,  pp.  8(>5-878). — 
With  a  view  of  ascertnininj:;  wliat  influence,  if  any,  is  exerted  liy  various  Ameri- 
can grapes  used  as  stoclvs  on  wliicli  native  Sicilian  vines  are  jirafted,  the  author 
sent  out  inquiries  to  200  viticulturists.  A  sunnnarized  account  is  given  of  the 
information  secured,  together  witli  tal)ulated  aualyses  of  wine  produced  from 
vines  grafted  on  various  American  stoclcs. 

The  author  comes  to  the  general  couchision  that  American  stoclis  have  with 
few  exceptions  increased  the  production  without  essentially  deteriorating  the 
quality,  and  that  in  some  cases  the  quality  has  been  improved.  Although  no 
definite  conclusion  is  reached  as  to  the  exact  method  hy  which  the  stock  im- 
proves the  product,  it  was  found  that  not  all  of  the  European  varieties  were  af- 
fected in  the  same  manner.  The  favorable  influence  appeared  to  Ite  more  marked 
on  calcareous  soils.  The  varieties  recommended  as  being  adapted  for  Sicilian 
soils,  and  to  have  good  affinity  for  the  grafts,  are  r>erlandieri  and  its  hybrids, 
especially  Rii)ariaXBerlan(lieri,  AramonXRupestris  Ganzin  and  R.  du  Lot, 
and  Riparia  Gloire  and  Grand  Glabre. 

Nut  growing  in  Maryland,  C.  P.  Close  (Muri/htiid  Sta.  Bui.  125,  pp.  196- 
217,  figs.  I'l). — This  bulletin  ccmtains  a  report  on  a  nut  survey  of  the  State 
made  by  the  station  in  1007,  together  with  directions  for  jn'opagating  and  plant- 
ing Persian  walnuts  and  pec-ans,  and  for  top-grafting  or  budding  black  walnut 
trees  and  unfruitful  or  inferior  Persian  walnut  trees  to  improved  varieties  of  the 
Persian  walnut.  Descriptions  are  given  of  desirable  varieties  of  Persian  wal- 
nuts and  pecans. 

As  a  result  of  the  nut  survey  the  author  is.  of  the  opinion  that  the  Persian 
walnut  can  be  iirofitably  grown  in  Maryland  under  proper  treatment.  It  is  also 
believed  that  the  most  hardy  varieties  of  pecans  will  also  succeed,  although  but 
a  few  named  varieties  of  the  improved  sorts  have  thus  far  been  tried. 

Some  problems  in  experimental  horticulture,  W.  M,  Munson  {Proc.  Sac. 
Prom.  Ayr.  ^cL,  28  {1H07),  pp.  122-12S). — In  this  paper  the  author  presents  for 
discussion  a  few  problems  dealing  with  plant  breeding  and  acclimatization, 
which  it  is  believed  should  be  accorded  more  attention  at  the  stations. 

FOKESTRY. 

The  forestal  formation  of  woodlands,  H.  Reuss  {Die  ForstUcJic  Bcstandes- 
yrilnduug.  Berlin,  1907,  pp.  XIV+39S,  figs.  6.'i). — This  work  is  said  to  be  based 
on  modern  principles,  and  is  intended  as  a  text-book  and  manual  for  instruc- 
tion and  px'actice  in  the  development  of  woodlands.  Part  1  deals  with  wood- 
land development  by  means  of  seeds,  including  natural  regeneration  and  ar- 
tificial development  by  means  of  seed  and  plants,  part  2  treats  of  regeneration 
by  means  of  sprouts,  and  part  3  contains  specific  instructions  for  the  use  of  all 
Ihe  important  wood  species  in  the  development  of  woodlands.  In  an  appendix 
an  extensive  list,  with  cross  references,  is  given  of  the  authorities  and  pi'actical 
foresters  quoted,  together  with  a  bibliography  of  the  more  recent  forest  litera- 
ture.dealing  with  the  various  phases  of  woodland  development. 

Some  fundamental  principles  of  sylviculture  as  stated  by  Prof.  Heinrich 
Mayr,  It.  Zo.x  and  A.  T.  1*>olsi:n  {Forvshi/  Quart.,  5  {191)7),  Ao.  2,  pp.  17.)— 
189). — This  statement  of  principles,  which  originally  ai)peared  in  Allgcinclne 
Forst-  und  J (igd-Zcitung.  for  1U01,  is  said  to  represent  the  accumulated  experience 
and  the  crystallized  net  achievement  of  many  years'  observation  of  tree  growth 
under  the  most  varied  conditions  of  soil  and  climate,  and  is  here  translated 
with  the  view  of  making  it  available  to  American  foresters. 
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History  of  the  lumber  industry  of  America,  J.  E.  Dkkebaugh  (Chicago,  1907, 
vol.  2,  pp.  XIII +655,  pis.  16,  dgm.  1,  map  /).— A'ohime  1  of  this  work  (E.  S.  R., 
17,  p.  1073)  contains  a  large  amount  of  general  information  relative  to  the  his- 
tory of  the  lumber  industry  in  North  America,  together  with  a  detailed  account 
of  the  industry  in  eastern  Canada. 

The  present  volume  is  devoted  principally  to  the  history  of  the  white  pine  in- 
dustry in  the  United  States,  in  which  the  lumbering  operations  are  traced 
beginning  with  the  State  of  Maine,  through  the  New  England  States,  and  across 
New  York  and  Pennsylvania.  Attention  is  also  given  to  other  species  which 
haA-e  been  lumbered  with  white  pine  in  the  order  of  their  occurrence  in  the  dif- 
ferent regions. 

The  sprout  forests  of  the  Housatonic  Valley  of  Connecticut,  G.  F.  Schwarz 
(Forestry  Quart.,  5  (1907),  No.  2,  pp.  121-153,  pU.  3,  figs.  7,  dgms.  J,).— A  sylvi- 
cultural  study  of  the  sprout  forests  of  the  Housatonic  Valley,  undertaken  for  and 
published  with  the  permission  of  the  Forest  Service  of  this  Department.  Three 
distinct  types  of  growth  were  found  to  occur,  this  being  due  to  differences  in 
soil  conditions  and  the  relative  position  on  the  slopes. 

Tabulated  data  for  the  three  forest  types  are  given  and  discussed  relative  to 
the  average  number  of  trees  per  acre,  diameter  and  average  age  of  trees,  the 
capacity  for  sprout  production,  the  effects  of  light  and  shade  in  the  develop- 
ment of  spi'outs  in  the  different  species,  and  the  amount  and  character  of  repro- 
duction and  estimated  yield  of  sample  areas,  together  with  diagrams  showing 
the  rates  of  height,  diameter,  and  volume  growth. 

Forest  planting-  on  the  northern  prairies,  J.  M.  Fetherolf  ( U.  S.  Dept.  Agr., 
Forest  Serv.  Circ.  l-'i5,  pp.  28).— Results  of  a  study  of  the  existing  plantations 
in  the  northern  prairies,  conducted  by  the  Forest  Service  with  the  view  of  deter- 
mining the  species  best  adapted  for  planting  in  that  region,  are  presented. 

Brief  notes  are  given  on  the  location,  topography,  soil,  climate,  and  early 
plantings  in  the  northern  prairies.  Tree  planting  is  considered  both  for  protec- 
tive and  for  commercial  purposes,  and  a  list  is  given  of  trees  recommended  for 
planting,  together  with  a  detailed  discussion  of  the  merits  of  each  species  based 
upon  general  observations  as  well  as  upon  actual  measurements  of  a  number  of 
planted  groves.  The  details  of  planting  are  also  considered,  including  planting 
material,  source  of  plants,  preparation  of  soil,  mixing  species,  spacing,  cultiva- 
tion, pruning,  thinning,  and  regenerating  groves. 

California  red  fir  in  the  Tahoe  forest  reserve,  M.  R.  Pratt  (Forestry  Quart., 
5  (1907),  No.  2,  pp.  159-165). — Observations  on  this  si)ecies  as  it  occurs  in  the 
Tahoe  forest  reserve,  including  its  botanical  characteristics,  habitat,  associated 
species,  reproduction,  diseases  and  enemies,  commercial  value,  and  considerations 
in  marking  for  cutting  with  a  view  of  affording  protection  against  wind-throw, 
retarding  snowslides  on  steep  slopes,  insuring  abundant  seeding,  and  leaving  a 
nucleus  for  future  crops. 

The  maritime  pine  or  Pinus  maritima,  F.  Albert  (El  Pino  Maritimo  o  Pinus 
Maritima.  Santiago  de  Chile:  Govt.,  1907,  pp.  58,  figs.  30). — A  monograph  on  this 
species  of  pine,  which  the  author  recommends  for  planting  in  certain  coastal 
regions  of  Chile.  The  work  includes  a  list  of  common  names,  botanical  syno- 
nyms, and  a  botanical  description  of  the  species,  together  with  an  account  of 
its  range  and  geographical  distribution,  varieties,  the  timber  and  its  uses,  the 
methods  of  extracting  resin  in  A-arious  countries,  methods  of  propagation,  sylvi- 
cultural  treatment,  exploitation,  etc.,  with  special  reference  to  Chile. 

Philippine  woods,  F.  W.  Foxworthy  (Philippine  Jour.  >SV'i,  2  (1907),  No.  5, 
pp.  35}-.'i0'i.  figs.  55). — This  jiaper  contains  a  general  and  technical  discussion 
of  woods,  including  wood  structure,  gross  morphology,  minute  anatomy,  phys- 
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ieal  and  chemical  properties,  and  (liirabiiity  and  decay,  with  special  reference 
to  riulipi)ine  species,  tt)},'ether  with  a  key  to  the  common  commercial  woods  of 
the  I'hilipiiines  and  notes  on  the  structnre,  appearance,  common  names,  range, 
and  nsefnlness  of  individnal   species. 

The  Japanese  forests  and  their  exploitation,  J.  Harmand  (Rev.  ^ci.  [Paris'], 
5.  ser.,  8  (1907),  Xos.  II,  pp.  321-326;  12,  pp.  365-309).— A  general  account  of 
the  range  and  constitution  of  Japanese  forests,  methods  of  exploitation,  and 
the  present  condition  of  forestry  in  Japan,  as  well  as  of  the  forest  administra- 
tion in  the  period  previous  to  the  restoration  of  the  Empire,  the  present  admin- 
isti'ation.  forestry  laws,  and  scliools.  The  more  important  s]iecies  of  trees  in  tlie 
Japanese  forests  are  descril)e<l  and  a  short  hihliography  is  also  given. 

The  total  forest  area  of  Japan,  including  that  owned  ])y  the  State,  the  Im- 
perial House,  eonnnunities.  and  private  individuals,  is  said  to  be  about  5(MM»(t,(K>0 
acres,  inclusive  of  barren  and  denuded  lands.  According  to  the  last  statistics  21 
per  cent  of  the  stands  are  coniferous  forests,  25  per  cent  hardwoods,  45  i)er  cent 
mixed,  and  9  per  cent  cleared  or  barren  lands. 

The  Carolina  poplar,  C.  E.  Bessky  (Ami.  Rpt.  Nchi:  lid.  Afir.  J 906-7.  pp. 
203-210). — A  preliminary  report  of  an  inquiry  made  at  the  request  of  tlie 
Poorest  Service  of  this  Department  relative  to  the  identity  and  characteristics 
of  a  tree  which  is  being  largely  sold  in  the  West  under  tlie  name  of  Carolina 
poplar. 

The  tree  has  been  known  in  this  country  for  nearly  KX)  years  as  PopiihiH 
anguhita.  Numerous  authorities  are  cited  to  show  that  it  is  distinct  from 
western  Cottonwood  (P.  occidentaUs) ,  though  it  is  not  yet  clear  that  it  is  dis- 
tinct from  the  eastern  cotton  wood  (/*.  dcltoidcs).  The  Carolina  poplar  requires 
a  good  deal  of  moisture  and  will  not  thrive  on  a  dry  soil.  It  is  recommended  for 
planting  where  shade,  protection,  and  fuel  are  wanted  in  the  shortest  possilile 
time,  but  for  lumber  the  western  cottonwood  is  to  be  preferred,  since  it  will 
produce  a  larger  tree  and  is  apparently  longer  lived. 

Annual  report  of  the  superintendent  of  State  forests,  W.  F.  Fox  (N.  Y. 
State  Forest,  Fish  and  Game  Com.  Ann.  Rpt.,  12  (1906),  pp.  39,  pis.  20). — A  re- 
port of  forest  operations  for  the  year  1906,  dealing  with  the  progress  made  in 
planting,  the  prevention  of  forest  fires  and  trespasses,  the  annual  timber  prod- 
uct of  the  State  preserves,  etc.,  with  a  detailed  account  of  planting  operations 
and  the  methods  employed  in  the  State  nurseries  for  the  proi)agation  of  forest 
tree  seedlings.  The  total  amount  of  nursery  stock  available  for  planting  in 
the  spring  of  1907  was  251,844  trees. 

Statistics  are  also  given  showing  the  product  of  the  forests  and  woodlands  in 
the  State  of  New  York  for  the  year  1905,  arranged  according  to  species,  locali- 
ties, and  industries.  The  lumber  cut  was  750,280,465  ft.  B.  M.,  the  cut  of  pulp 
w^ood  536,580  cords,  equivalent  to  294,582,420  ft.  B.  M.,  and  the  cut  of  round 
wood  for  cooperage,  excelsior,  wood  alcohol,  etc.,  167,207,283  ft.  B.  M.  In  addi- 
tion, 53,374,000  shingles  and  67,908,300  lath  were  cut.  The  principal  species  of 
conifers  according  to  their  product  were  spruce,  hemlock,  pine,  and  balsam. 
The  cut  of  hardwoods  amounted  to  414,791.505  ft.  B.  M.  The  estimated  forest 
resources  of  New  York  are  given  as  7,660,000,000  ft.  B.  M.  from  coniferous 
species  and  38,400,000,000  ft.  B.  M.  of  hardwoods,  including  the  cut  from  all 
private  woodlands  as  well  as  State  reserves.  The  area  of  the  Adirondack  pre- 
serve at  the  end  of  1906  was  1,415,775  acres,  and  of  the  Catskill  preserve 
104,524  acres. 

Administration  report  of  the  forest  circles  in  the  Bombay  Presidency  in- 
cluding' Sind  for  the  year  1905—6,  F.  (Jlkauow  kt  al.  (Admin.  Rpt.  Forest 
l)ct)t.  Bombay,  1905-6,  pp.  116). — This  is  the  customary  annual  report  of  forest 
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operations  in  tlie  nortliern,  contra  1.  soutliern,  and  Sind  forest  circles,  including 
a  report  on  the  constitution  of  State  forests,  the  preparation  of  working  plans, 
forest  survey  and  fire  protection  work,  sylvicultural  operations  and  exidoita- 
tion,  together  with  financial  stateiments  for  the  year.  The  important  data  are 
tabulated. 

Report  of  the  chief,  forestry  division,  K.  A.  Carlson  {Dept.  Agr.  Orange 
River  Colony,  Ann.  /?/jf..  3  {1006-7),  pp.  J 07-151,  pis.  J/). — A  progress  report 
on  forestry  operations  in  the  Orange  River  Colony  for  the  year  ending  June 
30,  1907.  In  addition  to  the  statements  relative  to  planting  oi^erations,  advisory 
work,  sale  and  distribution  of  trees,  and  finances,  considerable  talmlated  data 
are  given  showing  the  effect  of  frost  at  the  end  of  May,  11X)7,  on  a  large  variety 
of  planted  trees. 

Annual  report  upon  state  forest  administration  in  South  Australia  for 
the  year  ended  June  30,  1907,  W.  CiiLL  and  E.  .1.  Fikld  (.1///).  Itpf.  State 
Forest  Admin.  /?o.  Aiist.,  1906-7.  jip.  12.  ])ls.  5). — A  brief  account  of  the  year's 
planting  and  other  forest  operations,  with  tabulated  data  showing  the  areas 
of  forest  i-eserves  and  plantations,  the  planthig  and  distriluition  of  trees,  further 
data  on  date  palm  culture  (E.  S.  R.,  is,  p.  830),  and  a  financial  statement. 

The  report  is  accompanied  with  u  series  of  jdates  illustrating  specimen  trees 
and  forestry  operations  in  South  Australia. 

The  steaming  of  timber,  O.  Chanute  (Sei.  Anier.  Sup.,  G.'i  (1907),  No.  166.'/, 
pp.  323,  324). — ^An  abstract  from  an  address  delivered  before  the  National  Asso- 
ciation of  Wood  Preservers,  in  which  the  author  discusses  the  advisability  of 
steaming  wood  for  the  purpose  of  cleaning  saj)  cells  previous  to  the  injection 
of  preservatives.  The  iTsual  methods  of  treatment  are  reviewed  and  a  sum- 
maiy  is  given  of  his  results  fi-om  a  large  number  of  experiments  along  this 
line. 

With  half  seasoned  ties,  air-dried  from  4  to  6  mouths,  more  sap  was  extracted 
by  1  to  3  hours  steaming  than  could  be  extracted  from  fresh  cut  ties  by  3  to  r, 
hours  steaming  at  20  lbs.  pressure.  With  fully  seasoned  ties,  or  those  seasoned 
from  6  to  12  months  from  the  cutting,  steaming  sometimes  increased  the  weight 
and  at  others  diminished  it  within  a  range  of  2  per  cent  either  way.  When 
chlorid  of  zinc  was  used  as  a  preservative  it  was  found  that  for  fully  seasoned 
ties  more  could  be  injected  when  the  steaming  was  omitted,  since  a  certain 
percentage  of  the  condensed  steam  remained  in  the  wood,  thus  reducing  the 
quantity  of  solution  which  could  be  forced  into  the  tie.  The  general  conclusion 
is  reached  that  whether  or  not  it  is  advisable  to  resort  to  steaming  depends 
altogether  on  the  condition  of  the  wood  at  the  time  it  is  to  be  preserved. 

As  a  result  of  these  experiments  the  practice  has  been  developed  at  the  works 
of  the  author  of  refusing  to  treat  fresh  cut  ties  and  to  begin  the  spring  season's 
treating  by  steaming  unless  the  ties  are  of  the  previous  year's  cutting,  when  the 
steaming  is  omitted.  Steaming  is  also  omitted  in  the  summer  and  autumn 
when  the  ties  prove  to  be  well  seasoned. 

Propagation  of  camphor,  J.  K.  Nock  (Cires.  and  Agr.  Jour.  Roy.  Bot.  Gard. 
Ceylon,  Jf  {1907),  A"o.  3,  pp.  13-20,  figs.  2). — Brief  popular  directions  are  given 
for  the  propagation  of  camphor  by  seeds,  layers,  branch  and  root  cuttings,  and 
suckers. 

Rubber  planting  in  Mexico  and  Central  America,  P.  Olsson-Seffer  (Agr. 
Bui.  Straits  and  Fed.  Malay  States,  6  {1907),  Xo.  1,  pp.  1-31 ;  Bui.  Dept.  Agr. 
[Jamaica],  5  {1907),  Xo.  10-11,  pp.  191-222).— This  article  is  published  with  a 
view  of  furnishing  information  relative  to  the  present  condition  of  the  cultivated 
rubber  industry  in  the  above-named  countries. 

The  author  uses  the  name  "  Castilla  "  instead  of  the  common  term  "  Cas- 
tilloa,"  as  the  former  is  said  to  have  the  right  of  priority.     Consideration  is 
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a'wrn  1()  the  difTcrt'iit  forms  :iih1  the  .i,'c()j,'r:ii)liic:il  (listrihulioii  of  Castilla  nililtc)- 
aiid  to  iilaiitiii.i::  operations  in  Central  America  and  Mexico,  with  special  atten- 
tion to  tln'  cnllnre.  tapping;  operations,  and  preparation  of  Castilla  rubber  on 
the  La  Zacualpa  plantation,  together  with  au  outline  of  the  experiments  which 
are  being  conducted  at  the  La  Zacualpa  Botanical  Station  and  Rubber  Labora- 
tory. 

An  attempt  was  made  to  cultivate  the  Ceai'a  rubber  in  Mexico  in  the  vicinity 
of  La  Zacualpa  at  an  elevation  of  2,000  ft.  The  trees  have  not  developed  well, 
but  tlie  amount  of  latex  is  reported  as  satisfactory.  Tapping  experiments  are 
to  be  conducted  with  these  trees.  A  brief  account  is  also  given  of  the  ])roduc- 
tion  of  Guayule  rubber  in  northern  ^Mexico. 

Para  rubber  from  the  Federated  Malay  States  (Bui.  Imp.  Iii'<f.,  •>  (IHOl). 
\<>.  .)'.  PI).  2.'/()-2.'/.S), — Tabulated  data  are  given  showing  the  analyses  of  1«; 
saiu|p|('s  of  I'ara  rubber  illvrcd  hrasilirnsis)  forwarded  from  the  Federated 
.Malay  Stat<>s  to  tlu>  Imi>erial  Institute.  Eleven  of  the  samples  were  found  to 
contain  over  04  per  cent  of  caoutchouc,  the  poorest  sample  analyzing  02.(;4  i)er 
cent.  From  these  results  it  is  believed  that  a  high  degree  of  purity  can  be  ob- 
tained in  the  preparati«»n  of  Para  rul)ber  from  cultivated  trees  in  the  Federated 
Malay   States, 

Rubbers  from  the  Gold  Coast  (Bui.  lint).  Inst.,  o  (W07),  No.  3,  pp.  2.'/8- 
2'>1). — Kei'orts  on  analyses  of  samples  of  Ceara  {Manihot  glaziovli),  Assant 
(Ficiist  chistica),  '*  Krepi  Ball"  {LandolpMa  otvariensis) ,  and  "  Ofrimtum  " 
( Fiiiifinnia  clastica)  rubber  received  from  the  Gold  Coast.  The  Krepi  Ball 
rubber  showed  the  highest  content  of  caoutchouc,  analyzing  ni..3  per  cent, 
whereas  the  Ceara  rubber  analvzed  only  (!7.7  per  cent  caoutchouc. 
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Notes  on  certain  rusts,  with  special  reference  to  their  peridermial  stages, 
G.  P.  Clinton  {Ahs.  in  Science,  n.  ser.,  27  {1!)()S),  No.  (J87  p.  S'/O). — Notes  are 
given  on  the  ipcidial  stages  of  some  heteroecious  rusts,  which  are  grouped  under 
the  form  genus  Peridermium,  but  which  in  their  teleutospore  stages  are  recog- 
nized as  different  genera. 

A  number  of  these  species  are  enumerated,  and  during  the  past  year  the  author 
made  a  special  study  of  various  stages  of  such  of  these  rusts  as  occur  in  Con- 
necticut. Through  field  observations,  confirmed  by  inoculation  tests,  the  re- 
lationships of  two  additional  species  are  now  known.  Pendermium  pyriforme, 
which  isfound  on  Finns  sylvestiis  and  P.  rigidn,  is  known  to  be  the  recidial  stage 
of  Cronartiiiin  coniptonia',  on  Coniptonid  usplenifolifi.  Periilenniiiin  eonsiinilc, 
on  Ficra  nigra,  is  in  a  similar  way  connected  with  Mehiinpsoropsis  cd.s.sandi'w, 
on  Cns-sandra  calyculuta.  There  is  some  evidence  also  that  /'.  pcckii,  occurring 
on  Tmiiga  canadensis,  is  the  ;ecidial  stage  of  Chrysomyxa  albida,  on  Rnbus  his- 
pidns,  but  further  proof  is  needed  before  this  is  definitely  established. 

Notes  on  a  parasitic  Gnomonia,  C.  AV.  Edgebton  (Bui.  Torrey  Bot.  Club,  3Jf 
(inoi).  \o.  1.1,  pp.  59.3-597,  figs.  3).— While  making  a  study  of  anthracnose  of 
blackberry  canes,  the  author  reports  having  found  a  few  canes  affected  by  the 
fungus  (inomonia  rubi.  A  study  of  the  disease  showed  that  the  fungus  had 
no  connection  with  the  Glff-osporium  causing  the  anthracnose.  The  fungus  is 
apparently  unrecorded  in  this  country  and  it  is  believed  it  may  occasionally 
cause  a  disease  of  the  blackberry  canes. 

The  disease  seems  to  make  its  ai)pearance  in  the  sj)ring,  but  no  effect  is 
noticed  on  the  canes  for  sometime.  The  leaves  develop  normally,  blossoms 
appear  on  the  stems,  and  the  fruit  sets,  but  after  the  fruit  has  become  al)out 
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half  grown  the  leaves  aud  fruit  above  the  spots  suddenly  wilt  and  dry  up.  The 
effect  on  the  plant  seems  to  be  that  of  girdling. 

A  study  was  made  of  the  fungus,  but  the  inoculation  experiments  carried  on 
were  in  the  main  unsuccessful,  although  2  plants  were  infected  with  the  dis- 
ease. From  this  it  is  believed  that  the  fungus  is  a  weak  facultative  parnsite, 
which  grows  readily  as  a  saprophyte  on  dead  canes,  but  which,  if  the  conditions 
are  suitable,  will  adapt  itself  to  the  living  plants.  It  is  not  thought  probable 
that  this  fungus  will  become  a  serious  pest. 

Injurious  fungus  diseases  of  the  year  1907,  S.  B.  McCready  {Ann.  Ri)t. 
Ontario  Agr.  Col.  and  Expt.  Farm,  33  (1907),  pp.  Jf8,  J/O,  fig.  1). — Xotes  are 
given  on  the  crown  gall,  pear  leaf  scald,  Alternaria  blight  of  ginseng,  and  a 
blighting  of  oats  which  is  attributed  to  unfavorable  weather  conditions,  the 
root  system  having  been  impaired  by  a  continued  cold  spell  following  an  early 
warm  season.  For  the  different  diseases  remedies  are  suggested,  so  far  as 
any  are  known. 

Notes  on  plant  diseases  occurring'  in  North  Carolina,  F.  L.  Stevens  and 
J.  G.  Hall  (Xorth  CaroUtia  .s7'/.  Rjit.  IHOI,  pp.  .'>H-7J,  figs.  7). — Notes  are  given 
on  the  occurrence  and  characteristics  of  a  number  of  diseases  which  have 
been  observed  on  plants  of  economic  importance  in  North  Carolina,  together 
with  suggestions  for  tlieir  control  where  definite  means  are  known. 

Treatment  of  grain  for  smut,  ('.  A.  Zavitz  {Ann.  Rpt.  Ontarui  Agr.  Col.  and 
Expt.  Farm,  33  {1907),  pp.  179-181). — For  a  period  of  5  years  experiments 
have  been  carried  on  in  which  seed  oats  and  wheat  have  been  treated  with 
formalin,  copper  sulphate,  potassium  sulphid,  and  hot  water  for  the  prevention 
of  smut. 

No  smut  has  been  observed  in  the  crop  for  .5  years  where  the  seed  was  im- 
mersed in  or  sprinkled  with  dilute  formalin  or  immersed  in  hot  water,  and 
practically  none  where  the  seed  was  soaked  in  a  copper  sulphate  solution  for 
12  hours.  The  other  treatments  were  somewhat  less  efficient.  The  average 
percentage  of  smutted  heads  in  the  untreated  oats  for  the  5  years  was  5.7  per 
cent  and  for  winter  wheat  3.5  per  cent. 

In  connection  with  these  studies  investigations  were  conducted  on  the  sus- 
ceptibility of  different  varieties  of  oats  to  attacks  of  smut.  The  results  of  4 
years'  experiments  have  shown  that  the  variety  Early  Ripe  was  almost  entirely 
free  from  smut,  followed  by  Joanette,  Siberian,  American  Banner,  Black  Tar- 
tarian, and  Early  Champion,  in  the  order  named,  the  last  variety  proving  quite 
susceptible  to  the  disease. 

On  account  of  the  great  resistance  of  the  variety  Early  Kipe,  the  author  has 
made  a  number  of  hybrids  between  this  variety  and  the  variety  American  Ban- 
ner, in  order  to  obtain  the  resistance  of  the  first  variety  combined  with  the 
yielding  and  other  valuable  qualities  of  the  second. 

Notes  on  immune  wheat,  A.  and  (Jabrielle  L.  C.  Howard  {Jour.  Agr.  8ci.,  2 
{1907),  Xo.  3,  pp.  278-280). — A  brief  note  is  given  on  experiments  made  in  India 
to  obtain  wheats  immune  or  resistant  to  rusts. 

Following  up  the  suggestion  of  Biffen  (E.  S.  R.,  19,  p.  44)  that  einkorn  would 
probably  be  available  for  crossing,  samples  of  this  wheat  were  obtained  and 
grown  in  different  parts  of  India.  In  no  case  did  einkorn  produce  any  seed, 
the  plants  remaining  in  a  vegetative  condition  throughout  the  season. 

In  general  the  imunniity  to  rust  i)reviously  re])orted  upon  was  observetl  in 
the  Punjab  region.  At  Pusa  light  green  translucent  spots  were  noticed  on  some 
of  the  leaves,  and  later  these  developed  the  black  rust  of  wheat  {Pucciniu 
graminis).  Contrary  to  the  ojiinion  expressed  by  Butler  (E.  S.  R.,  IS,  p.  S42), 
the  autliors  state  that  where  a  suitable  host  plant  is  present,  this  species  of 
rust  can  pass  from  one  crop  to  another  in  the  uredo  stage. 


DISEASES   OF   PLANTS.  1151 

Although  einkorn  ditl  not  prove  of  service  in  the  authors'  experiments,  emmer 
proved  to  be  immune  to  rusts,  and  it  is  believed  that  this  can  be  used  in  breed- 
ing resistant  wheats  in  certain  parts  of  India. 

Warty  disease  of  potato,  A.  W.  Bortiiwick  {Notes  Roy.  Bot.  Gard.  Edinb., 
1907,  Xo.  18.  pp.  Jlo-llO.  pi.  1). — A  description  is  given  of  a  disease  of  potatoes, 
due  to  the  fungus  Chri/sophlifctis  cndohiotica. 

An  examination  of  tubers  affected  by  this  fungus  showed  at  times  only  a  few 
localized  warty  excrescences,  while  at  other  times  the  whole  potato  was  con- 
verted into  a  coral-like  mass.  The  author  claims  to  have  found  evidence  which 
indicates  that  the  parasite  is  able  to  obtain  lodgment  on  other  parts  of  the 
plant  than  the  tubers,  and  possibly  it  can  spread  from  infected  leaves,  stems,  etc. 

The  spraying  of  Irish  potatoes,  F.  L.  Stevens  (North  Carolina  Sta.  Rpt. 
1907.  pp.  ^7.  JS). — A  brief  account  is  given  of  spraying  experiments  to  deter- 
mine the  relative  value  of  ordinary  Bordeaux  and  soda  Bordeaux  mixtures,  and 
to  learn  whether  spraying  potatoes  for  fungus  diseases  will  pay  in  the  eastern 
section  of  North  Carolina  as  it  does  elsewhere  in  the  United  States. 

Five  applications  were  made  to  the  potatoes,  and  while  the  season  throughout 
was  unfavorable,  the  sprayed  plants  were  much  better  in  appearance,  and  a  net 
increase,  valued  at  $21.0,5  per  acre,  was  obtained  where  ordinary  Bordeaux 
mixture  was  used,  costing  .$">  per  acre.  Soda  Bordeaux  was  much  less  efficient 
than  Bordeaux  mixture  made  with  lime. 

Curly  top,  a  disease  of  the  sugar  beet,  C.  O.  Townsend  ( U.  »S'.  Dept.  Agr.,  Bur. 
Plant  //((/MS-.  Bui.  122,  pp.  37,  pis.  11). — This  bulletin  gives  the  results  of  investi- 
gations carried  on  during  the  past  6  years  and  deals  with  what  is  probably  one 
of  the  most  destructive  diseases  of  the  sugar  beet.  While  the  results  in  the 
main  are  negative,  yet  enough  has  been  learned  to  offer  some  suggestions  re- 
garding the  conununication  of  the  disease. 

The  external  characters  or  symptoms  of  the  curly  top  are  to  be  found  in  all 
parts  of  the  diseased  plant.  The  leaves  that  develop  after  the  beets  become 
affected  with  the  disease  are  much  smaller  and  more  numerous  than  the  normal 
leaves,  and  the  petioles  are  very  short.  The  leaf  blades  are  shorter  and  nar- 
rower than  normal  and  decidedly  crinkled.  On  the  underside  of  the  leaf 
blade  are  many  elevations,  giving  the  surface  a  rough  appearance.  The  roots 
of  the  beet  affected  with  curly  top  are  usually  hairy,  but  this  character  is  some- 
what variable.  The  tissues  of  the  leaves  and  leaf  stems  show  a  great  dis- 
tortion of  the  cells,  and  diseased  roots  show  darkened  fibro vascular  bundles. 
The  roots  are  more  or  less  fibrous  or  woody,  but  there  is  little  decay  or  softening 
of  the  tissue  in  any  part  of  the  plant. 

In  addition  to  the  above  constant  symptoms,  the  beets  are  sometimes  stunted, 
or  appear  wilted  as  though  suffering  from  lack  <^»f  moisture,  or  there  may  be 
jtresent  a  dark  spot  in  the  interior  of  the  crown,  in  which  a  cavity  frequently 
develops. 

Curly  top  is  not  confined  to  any  variety  of  beets,  and  young  plants  seem  most 
easily  attacked.  When  the  outbreak  is  very  serious,  frequently  more  than  50 
per  cent  of  the  plants  are  stunted  in  their  growth,  probably  not  attaining  more 
than  one-quarter  their  normal  size. 

The  different  reputed  causes  of  curly  top  have  been  investigated  with  negative 
results,  and  the  author  thinks  it  is  not  identical  with  any  disease  of  the  beet 
previously  described,  except  possibly  that  reported  from  Indiana  (E.  S.  R.,  11, 
p.  THG).  Thus  far  the  di.sease  seems  to  be  confined  to  the  middle  and  westei-n 
parts  of  the  United  States,  and  occurs  In  beets  under  a  great  variety  of  soil 
and  climatic  conditions.  No  parasite  has  been  isolateti  from  the  diseased  plants 
thus  far,  and  it  does  not  seem  to  be  communicated  directly  from  one  plant  to 
another.     So  far  as  known,  the  disease  has  not  appean^l  to  any  serious  extent 
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2  years  in  snccession  in  tlie  same  locality,  and  growers  need  not  hesitate  to 
plant  beets  in  the  field,  even  though  the  entire  crop  was  destroyed  by  the  curly 
top  disease  the  previous  year.  There  appear  indications  that  a  strain  of  beets 
resistant  to  this  disease  may  be  developed. 

Red  rot  of  the  sugar  cane  stem,  L.  Lewton-Brain  {Huwaiian  Sugar  Plant- 
ers'' Sta.,  Dir.  Path,  and  Physiol.  Bid.  S,  pp.  J/G,  figs.  15). — The  author  gives  a:i 
account  of  his  investigations  on  the  red  rot  of  sugar  cane,  due  to  Collctotrichum 
jaJcatum.  This  disease,  which  was  originally  described  from  Java,  has  since 
been  reported  in  a  number  of  cane-growing  regions,  but  there  seems  to  be  little 
evidence  that  it  has  ever  become  severely  epidemic  in  Hawaii.  It  appears, 
however,  that  there  have  been  occasional  outbreaks  and  tliat  these  have  lieen 
unnoticed  or  referred  to  borers. 

The  disease  is  said  to  have  no  external  symptoms  by  which  it  can  be  imme- 
diately recognized,  and  it  is  probable  that  the  first  indication  of  its  presence 
will  be  a  noticeable  falling  off  in  the  sugar  content  of  the  cane.  A  description 
and  illustration  are  given  of  the  internal  characters,  the  most  characteristic  of 
which  are  white  spots  surrounded  by  a  well-defined  red  border.  It  appears 
that  the  disease  is  limited  to  the  inner  sweet  tissues  of  the  cane. 

The  fungus  seems  to  be  a  wound  parasite,  and  in  Hawaii  enters  the  cane 
usually  through  wounds  made  by  the  cane  borer  (SplicnoitlKjrus  obscurus).  It 
may  also  be  perpetuated  by  the  planting  of  diseased  cuttings.  The  loss  due  to 
its  presence  will  vary  with  the  susceptibility  of  the  varieties.  In  some  instances 
it  may  result  in  the  death  of  the  canes,  but  in  most  cases  the  damage  is  confined 
to  a  reduction  in  the  sucrose  content. 

A  large  number  of  experlm<;»nts  have  shown  that  the  fungus  readily  inverts 
sucrose,  and  in  culture  exi)erimeuts  it  will  convert  practically  all  the  sucrose 
in  a  solution  into  dextrose  and  levulose.  Ily  grinding  the  mycelium  with  (piartz 
sand,  an  enzym  was  extracted  which  experiments  showed  to  be  cai)able  of  the 
conversion. 

The  author  recommends  careful  selection  of  cuttings  as  a  preventive  treat- 
ment for  the  red  rot,  and  if  this  should  fail,  the  planting  of  certain  resistant 
varieties,  among  them  Yellow  Caledonia. 

Some  tobacco  seed-bed  troubles,  W.  T.  Horne  (Cii1)a  Rcr.,  6  (1908),  Xo.  3, 
pp.  2.'i,  25). — An  account  is  given  of  experiments  in  sterilizing  the  soil  of  seed 
beds  by  the  use  of  formalin  for  the  jirevention  of  damping  off  of  tobacco 
seedlings. 

Cabbage  resistance  to  black  rot,  S.  F.  Eowauds  {Ann.  L'pt.  Ontario  Agr.  Col. 
and  E.rpt.  Farm,  33  (1901),  p.  13'i). — A  rei)ort  is  given  of  exi)eriments  in  testing 
the  resistance  of  cabbage  to  the  bacterial  black  rot,  and  it  is  stated  that  one 
variety,  Houser,  grew  with  great  vigor  and  suffered  no  appreciable  injury  from 
the  disease.  Potted  plants  of  this  variety  were  inoculated  with  pure  cultures 
of  the  black-rot  organism,  but  under  the  most  severe  laboratory  conditions  they 
suffered  but  little  injury.  It  is  believed  that  this  variety  is  practically  immune 
to  black  rot  under  field  conditions. 

Sclerotia  on  carrots,  F.  L.  Stevens  {North  Carolina  Stu.  Rpt.  1!)07,  pp.  31,  32, 
fig.  1). — A  diseased  condition  of  carrots  is  described  in  which  tlie  roots  bore 
small  sunken  areas,  somewhat  soft,  and  usually  bearing  sti'ands  of  white  cot- 
ton-like mycelia.  Later  the  diseased  spots  enlarged  and  the  whole  area  was 
covered  with  a  dense  felt  of  white  mycelia.  When  carrots  in  the  incipient 
stages  of  the  disease  were  placed  in  a  moist  chamber  they  developed  within  24 
hours  a  luxuriant  growth  of  white  mycelia. 

The  fungus  causing  this  rot  is  believed  to  be  the  same  as  that  described  in 
Florida  as  occurring  on  eggplants,  tomatoes,  and  other  plants  (E.  S.  R.,  5,  p. 
790). 
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A  bacterial  disease  of  lettuce,  V.  L.  Stkvk.ns  (Xortti  Carolina  N/r/.  h'lit.  l!Hn\ 
pp.  2!),  30,  fig.  1). — The  author  states  that  in  1007  lettuce  phiiits  were  received 
in  which  the  leaves  were  mildly  infee^^ed  with  some  disease  that  was  character- 
ized by  the  appearance  of  pale,  yellowish-jrreen  spots  1  mm.  or  less  in  diameter. 
Later  these  spots  turned  straw  colored  and  then  brown,  and  as  the  spots  en- 
larjred  there  was  considerable  shrinkiiifj;  and  drying  of  the  diseased  tissues. 

T'pon  microscoitic  examination  no  fungus  was  found,  but  the  tissues  were 
swanuiug  with  bacteria.  Cultures  were  made  of  these  organisms,  aud  although 
inocrlation  experiments  did  not  prove  successful,  the  absence  of  any  other 
causal  agent  aud  the  universal  appearance  of  bacteria  in  practically  pure  cul- 
tures made  it  seem  in-obable  that  the  disease  is  due  to  l)acteria.  It  is  thought 
possible  that  the  disease  may  be  the  same  as  that  reported  by  the  Massachu- 
setts Station   ( E.  S.  K.,  1!).  p.  24.".). 

Fungus  diseases  of  sweet  potatoes  (Agr.  News  [Barbados],  7  (1908),  No. 
I.j2,  pp.  .56*.  59). — Attention  is  called  to  the  fact  that  the  black  rot  of  sweet 
potatoes  is  due  to  the  fungus  Siiltarottrenta  flmhriatum,  or  Ccratocijstis  fimhriatu, 
as  was  first  repoi'ted. 

Further  attention  is  called  to  the  fact  that  the  only  fungus  disease  of  sweet 
potatoes  in  the  West  Indies  that  is  of  grave  importance  is  caused  by  a  basidio- 
mycctons  fungus,  which  is  probably  a  si>ecies  of  Marasmius.  The  mycelium  of 
this  fungus  envelops  the  roots  underground  and  renders  them  untit  for  use. 

Notes  are  given  on  a  number  of  other  diseases  of  sweet  potatoes  that  occur  in 
different  cotuitries  but  which  have  not  yet  been  reported  from  the  West  Indies. 

Some  stem,  tumors  or  knots  on  apple  and  quince  trees,  G.  <i.  Hedgcock 
{U.  *S'.  Dcpt.  Agr.,  Bur.  Plant  Indus.  Circ.  3,  pp.  16,  figs.  11). — A  peculiar  form 
of  tumors  or  knots  has  been  observed  on  apple  and  quince  trees  in  different 
parts  of  the  I'nited  States  for  a  number  of  years  and  has  been  under  observa- 
ti(m  by  the  author  during  the  past  5  years. 

The  tumors  occur  on  the  trunks,  limbs,  and  twigs  of  apple  aud  quince  trees. 
On  the  a])ple  tree  the  disease  appears  most  often  on  the  trunk  and  larger  limbs, 
but  in  a  number  of  instances  affects  the  twigs  and  smaller  limbs. 

The  tumors,  as  described  from  a  specimen  from  the  Arkansas  Experiment 
Station,  were  exceptionally  large  at  the  beginning  and  frequently  appeared  in 
the  form  of  a  smooth  swelling  surrounding  the  base  of  a  dormant  bud,  quite 
often  the  terminal  bud  of  a  twig.  The  tumors  vary  in  size  from  that  of  a  small 
pea  to  others  attaining  a  diameter  of  2  to  3  in.  During  the  first  period  of  their 
growth  tile  swellings  are  covered  with  a  thiclv,  fleshy  layer  of  meristem  and 
bark  tissues.  Tlie  growth  is  often,  quite  rapid  for  the  first  year  or  two,  and  in 
about  o  years  the  bark  covering  the  tumors  l)ecomes  ruptured  and  ceases  to 
grow.  As  the  bark  falls  away,  small  elevations,  which  resemble  shoi't  thiclc- 
ened  root  cajhs,  ai»pear  on  the  surface  of  the  tumors,  .giving  them  a  warty  ap- 
]iearance.  In  the  older  forms  in  some  cases  the  tumors  show  a  slight  decay. 
On  the  quince  the  disease  originates  quite  similarly  to  that  described  for  the 
apple  tree,  with  the  exception  that  tumors  have  not  been  noted  affecting  the 
ends  or  bases  of  small  twigs. 

A  number  of  experiments  have  been  conducted  to  throw  light  upon  this 
disease,  and  scions  were  taken  from  the  specimen  tree  mentioned  above  aud 
grafted  on  roots  from  healthy  apple  seedlings.  One  hundred  of  the  grafts  were 
planted,  and  at  the  end  of  the  season  OU  per  cent  were  found  to  be  affected  with 
the  woolly-knot  form  of  the  hairy-root  disease.  It  appears  that  the  hairy-root 
disease  may  have  at  least  3  forms — the  simple,  the  woollj^  knot,  and  the  aerial 
forms,  described  above. 

Nurserymen  are  advised  to  be  careful  in  the  selection  of  scions  and  stocks 
for  propagation  aud  to  see  that  they  are  always  taken  from  healthy  trees. 
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From  the  reports  that  have  been  received  and  the  author's  observations, 
trees  and  orchards  affected  by  the  aerial  form  of  this  disease  need  not  be  cut 
out,  as  there  appears  to  be  no  spread  of- the  disease  and  in  many  cases  the 
trees  bear  profitable  crops.  If,  however,  the  trees  are  not  doing  well  as  com 
pared  with  healthy  trees,  they  should  be  removed. 

Glceosporium  disease  of  currants,  H.  T.  Gussow  (Gard.  Chron.,  3.  ser,,  Jfi 
(1907),  No.  lOSO,  J).  180,  fig.  1). — A  description  is  ttiven  of  an  injury  to  black 
currants  which  is  attributed  to  attacks  of  Glceosporium  curvatum.  This  fungus 
had  been  considered  distinct  from  G.  ribis,  occurring  on  the  gooseberry  and  red 
and  white  currant,  but  the  author  thinks  from  the  evidence  at  hand  that  they 
will  probably  prove  identical. 

Attention  is  called  to  investigations  of  H.  Klebahn  (E.  S.  R.,  18,  p.  347)  in 
which  he  showed  that  G.  ribis  is  a  form  of  Psendopeziza,  to  which  the  name 
P.  ribis  is  applied. 

For  the  prevention  of  the  attack  of  this  fungus  on  currants  thorough  spray- 
ing with  Bordeaux  mixture  is  reconuiiended. 

The  spread  of  the  chestnut  disease,  \V.  A.  Murrill  (Jour.  X.  Y.  Bot.  Gard., 
9  (1908),  No.  98,  pp.  23-30,  figs.  5).— The  chestnut  disease,  previously  de- 
scribed (E.  S.  It.,  19,  p.  250),  is  said  to  have  continued  its  spread  about  New 
York  City  and  elsewhere,  the  pruning  of  diseased  branches  having  entirely 
failed  to  check  it,  even  in  the  case  of  very  young  trees. 

()l)servations  on  the  Japanese  chestnut  tree  as  well  as  on  the  chinquapin 
{Castanea  pumila)  show  that  these  species  as  well  as  the  common  chestnut 
(C.  deritata)  are  sul).iect  to  the  attack  of  this  fungus.  In  the  i)resent  condition 
of  information  regarding  this  disease,  the  author  does  not  consider  it  safe  to 
put  out  chestnut  plantations  at  any  point  within  the  known  area  of  distribution 
of  this  fungus.  Those  made  elsewhere  should  be  started  from  seed  and  care- 
fully guarded. 

The  chrysanthemum  ray  blight,  F.  L.  Stevens  (North  Carolina  Sta.  Rpf. 
1901.  pp.  J.J-.'/7,  figs.  11). — A  detailed  description  is  presented  of  a  disease  of 
chrysanthemums  to  which  the  name  ray  blight  is  given.  This  disease  has  been 
known  for  several  years,  and  a  previous  account  has  already  been  given 
(E.  S.  R.,  19,  p.  658).  The  symptoms  of  the  disease,  the  character  of  the 
fungus  (Ascochyta  chrysanthcmi),  its  action  in  cultures,  and  the  results  of 
inoculation  experiments  are  described  in  detail. 

Prepared  Bordeaux  mixture,  C.  D.  Woods  and  H.  H.  Hanson  (Maine  Sta. 
Bui.  15),  pp.  119-12 'i,  dgm.  1). — A  comparative  trial  was  made  of  5  dry  prep- 
arations and  4  wet  forms  of  Bordeaux  mixture,  all  offered  under  trade  names, 
with  the  result  that  the  ready-prepared  P.ordeaux  mixtures  proved  about  as 
effective  as  freshly  made  Bordeaux,  i)rovided  they  were  used  in  such  amounts 
as  to  supply  an  equal  amount  of  copper.  None  of  the  substitutes  for  wet 
Bordeaux  mixture  approached  in  any  way  the  efficiency  of  the  wet  preparations 
for  preventing  the  late  blight.  It  is  believed  that  the  wet  ready-to-use  Bor- 
deaux mixtures  can  not  be  depended  upon  to  prevent  blight  unless  used  in 
quantities  much  larger  than  the  directions  call  for,  and  that  the  dry  Bordeaux 
mixtures  are  not  nearly  so  effective  as  the  wet  ones. 

Self-boiled  lime-sulphur  mixture  as  a  promising  fungicide,  W.  M.  Scott 
(C7.  S.  Dept.  Agr.,  Bur.  Plant  Indus.  Circ.  1,  pp.  18,  figs.  2). — On  account  of 
the  corrosive  action  of  Bordeaux  mixture,  particularly  when  used  during  wet 
seasons,  experiments  have  been  carried  on  to  discover  a  substitute  as  a  fungi- 
cide. The  author  has  experimented  with  a  mixture  of  sulphur  and  lime  and 
finds  that  it  is  quite  efficient  for  the  control  of  the  ordinary  leaf  and  fruit 
diseases  of  the  apple  and  peach. 
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This  fungicide,  wliicli  is  not  a  new  one,  having  been  reeonunended  for  use 
many  yeai-s  ago,  was  made  by  the  author  by  placing  15  lbs.  of  fresh  lime  in  a 
barrel,  pouring  over  it  2  or  3  gal.  of  boiling  water,  and  immediately  adding 
10  pounds  of  sulphur  and  another  bucket  of  hot  water.  The  mixture  will  boil 
vigorously  for  several  minutes  and  should  be  stixTed  and  more  water  added 
if  the  mass  gets  too  thick.  After  the  boiling  ceases,  which  should  be  in  from 
20  to  30  minutes,  the  mixture  should  be  diluted  with  cold  water  to  make  about 
50  gal.,  thoroughly  stirred,  and  strained  to  take  out  the  coai-se  particles  of  lime. 

This  fungicide  has  been  tested  in  connection  with  api)le  bitter  rot  experiments, 
apple  blotch,  apple  scab,  and  leaf  spot  and  found  but  little  inferior  to  Bordean:: 
mixture,  and  so  far  without  any  injurious  effect.  As  a  fungicide  for  the  control 
of  peach  brown  rot  and  scab  it  has  proved  exceptionally  favorable,  as  tho 
amount  of  disease  is  greatly  reduced,  and  the  corrosive  effect  of  the  Bordeaux 
mixture,  resulting  in  a  defoliation  of  the  tree,  is  avoided. 

The  self-boiled  lime-sulphur  mixture  is  said  to  have  some  effect  as  an 
insecticide  against  scale  insects,  but  is  not  so  efficient  as  the  boiled  mixture 
usually  recommended.  It  can,  however,  be  applied  without  injury  to  the  trees 
during  any  season  of  the  year. 

The  investigations  reported  are  considered  only  preliminary  and  are  the 
basis  for  further  experiments. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

The  destruction  of  rats,  E.  Bonjean  (Qiiiiiz.  Colon.,  It  {1901),  .Yo.  22,  pp. 
1007-1011). — In  destroying  rats  in  rooms  and  closed  buildings  it  appears  to  be 
wise  to  generate  the  gas  simultaneously  from  above  and  below  in  order  to  drive 
the  rats  from  their  hiding  places  if  possible  and  expose  them  to  its  influence. 
Good  results  may  be  obtained  by  burning  35  gm.  of  sulphur  per  cubic  meter  of 
space  or  volatilizing  70  gm.  of  sulphurous  anhydrid.  The  fumigation  should 
be  maintained  for  a  period  of  2  hours. 

Field  mice  as  carriers  of  warble  flies,  G.  Korff  {Prakt.  BJ.  Pflanzcnhau  u. 
Scliittz,  n.  so:,  5  (1007),  Yo.  12,  pp.  ISS-l.'iO,  fig.  1). — In  capturing  mice  on  a 
large  scale  for  use  in  a  laboratory  in  the  preparation  of  virus  for  the  destruc- 
tion of  field  mice  it  was  observed  that  a  number  oi.'  them  were  infested  with  a 
warble  fly  which  the  author  believes  to  be  Hypoderma  hovis.  The  larvae  of 
this  insect  were  found  underneath  the  skin  in  the  same  situation  in  which  they 
occur  In  cattle.  The  infested  mice  came  from  pastures  used  for  cattle  graz- 
ing. The  author  suggests  that  this  discoA'ery  constitutes  another  reason  fur 
a  general  campaign  of  mouse  destruction. 

Rodents  injurious  to  rubber  plants,  J.  Yosseleb  {Pftanzcr,  3  (1907),  No. 
17-18,  pp.  26H-272). — The  roots  and  other  parts  of  rubber  and  fiber  plants  are 
considerably  injured  by  the  attacks  of  Georychtis  cinereoarffcutatus,  Rhizomys 
splendcns,  and  a  number  of  other  species  of  rodents. 

Zoological  yearbook,  1906,  P.  Mayer  (ZooI.  Jahrcshcr.,  1907,  pp.  VIII -t- 
606). — As  in  previous  numbers  of  this  publication  extended  bibliographical 
lists  are  given,  together  with  brief  summaries  of  the  more  important  literature 
which  appeared  during  lUOG  relating  to  the  various  groups  of  the  animal 
kingdom. 

The  application  of  economic  biology  to  agriculture,  W.  E.  Collinge  (Jour. 
Econ.  Biol.,  2  (J 907),  Xo.  3,  pp.  96-106). — Attention  is  called  to  the  application 
of  biological  investigation  to  economic  agriculture,  particular  mention  being 
made  of  the  important  results  obtained  in  plant  and  animal  breeding,  the  dis- 
eases of  plants  and  animals,  the  control  of  insect  enemies,  and  the  biology  of 
the  soil. 
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The  importance  of  the  study  of  entomology;  how  to  collect  (and  preserve) 
insects,  F.  L.  Washburn  {Minnesota  8ta.  Bid.  105,  pp.  29,  pis.  4,  flffs.  61). — This 
bulletin  discusses  the  economic  relations  of  insect  life  to  wealth  production, 
and  gives  directions  for  the  collection  and  preservation  of  insects  for  study. 
Illustrations  are  given  of  many  of  the  more  important  economic  species. 

Entomological  memoirs,  J.  H.  Fabre  (Souvenirs  Entomologiques.  Paris 
[1907],  10.  scr.,  pp.  355,  figs.  10). — The  author  presents  in  a  popular  manner 
his  observations  on  the  habits  and  instincts  of  various  insects.  Some  of  the 
species  are  of  considerable  economic  importance,  particularly  the  cockchafers, 
species  of  Cossus.  and  blue-bottle  fly. 

[Entomological  notes],  C.  J.  S.  Bethune  {Ann.  Rpt.  Ontario  Agr.  Col.  and 
Expt.  Farm,  33  {1901),  pp.  53-55,  56-60). — During  the  year  reports  were  re- 
ceived from  a  large  number  of  localities  showing  an  unusual  amount  of  injury 
from  oyster-shell  bark-louse.  Mention  is  also  made  of  the  injuries  due  to  scurfy 
bark-louse,  San  Jose  scale,  white  grubs,  plant  lice,  and  cutworms  {Pcridroma 
saueia).  The  cutworm  outbreak  was  checked  to  some  extent  by  the  use  of 
poisoned  baits. 

In  a  study  of  the  preparation  of  lime-sulphur  it  was  found  that  the  best 
results  are  obtained  when  the  mixture  is  boiled  for  45  to  GO  minutes  in  about 
1.3  gal.  of  water.  The  color  which  develops  in  the  mixture  at  the  end  of  this 
period  of  boiling  depends  upon  the  brand  of  lime  used.  It  is  necessary  that 
the  wash  be  kept  stirred  during  its  application,  since  otherwise  the  lower  and 
upper  layers  will  have  a  different  composition.  Xotes  are  also  given  on  the 
use  of  air-slaked  lime  and  arsenite  of  lead  for  asparagus  beetles,  banding  trees 
for  cotton  moth,  kerosene  emulsion  for  oyster-sbell  scale,  and  hydi"ocyanic-acid 
gas  for  white  fly  in.  greenhouses  (see  p.  1160). 

The  pocket  gopher,  T.  H.  Scheffek  (Kansas  Sta.  Bui.  152.  pp.  110-l.'f5,  figs. 
15). — The  study  of  tlie  pocket  gopher  has  been  carried  on  by  the  author  for  the 
past  3  years.  The  species  which  occurs  in  Kansas,  Geomys  bursarius,  is  most 
abundant  along  the  drainage  area  of  the  Kansas  River.  It  digs  runways  in 
cultivated  and  uncultivated  flelds,  throwing  up  soil  at  irregular  intervals  in  the 
form  of  mounds,  in  this  way  doing  much  damage  to  alfalfa,  nursery  trees, 
orchards,  truck  croi)s,  and  potatoes.  A  single  gopher  may  throw  up  several 
mounds  daily.  There  is  but  one  brood  of  gophers  annually  and  the  size  of  the 
litter  averages  four.  The  present  Kansas  laws  regarding  the  extermination  of 
the  pocket  goi)her  are  ineftective. 

It  is  recommended  by  the  author  that  the  plan  of  furnishing  poison  at  the 
expense  of  a  county  or  township  be  adopted.  A  number  of  traps  have  been 
devised  and  give  fairly  good  results  but  are  slower  in  operation  than  poisoning. 
Fumigation  is  unsatisfactory.  The  department  of  zoology  and  entomology  of 
the  Kansas  Station  prepares  a  sirup  containing  strychnin,  which  is  distributed 
among  farmers  for  use  in  poisoning  pocket  gophers.  Shelled  corn  is  treated 
with  this  poisoned  sirup  and  then  introduced  into  the  burrows  of  the  gophers. 

Report  of  the  State  entomologist  for  the  year  1906,  S.  Lampa  (Meddel.  K. 
Landtbr.  Styr.  [Sweden],  1907,  Xo.  121(2),  pp.  32,  figs.  2).— During  the  year 
under  report  more  or  less  serious  injuries  were  noted  from  the  attacks  of 
Cheimatobia  brumata,  Galeruca  tenella,  the  pea  plant  louse,  ox  warble  fly,  mos- 
quitoes, codling  moth,  tussock  moth,  cutworms,  etc.  Brief  notes  are  given  on 
the  prevalence  of  these  insects  and  practical  suggestions  are  made  regarding 
their  control. 

Insects  injurious  to  cultivated  plants  in  Bulgaria,  K.  Malkoff  (Trudove 
Drshav.  Zeml.  Opitna  Stanz.  Sadovo  [Arb.  Staatl.  Landw.  Vers.  Stat.  Sadovo], 
1907,  No.  2,  pp.  Jf7-5.'f). — A  list  is  given  of  195  species  of  injurious  insects  be- 
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longing  to  varions  orders  with  brief  ainiotations  regarding  the  locality  where 
they  are  found  and  the  host  plants. 

Physiology  of  aberrations  and  variations  of  butterflies,  E.  Fischer  (Arch. 
Rofisen  n.  Gcsell.  Biol.,  .'/  (]'.)07),  Xo.  6,  pp.  761-703,  pi.  1). — The  literature  re- 
lating to  the  influence  of  temperature  changes  and  other  external  factors  upon 
the  variations  of  butterflies  is  critically  examined.  The  author's  experiments 
were  made  on  species  of  Vanessa,  Pyi-ameis,  and  Araschnia.  It  was  found  pos- 
sible by  means  of  decided  temperature  differences  to  produce  striking  altera- 
tions in  the  general  color  patterns  of  these  insects. 

The  course  of  absolute  inanition  in  Carabus  morbillosus  in  diffused  light 
and  in  darkness,  (i.  Fatta  and  S.  ;Mundula  (Studi  .S'«s«fl/c.s/,  J  (J!)07-S),  Sect. 
2.  Slip.  2.  pp.  27). — Ground  beetles  belonging  to  the  species  Cnrubus  morbillosus, 
having  an  initial  weight  of  0.71  gm.,  lived  during  complete  fasting  for  o3S  hours 
on  an  average,  losing  during  this  time  34  per  cent  of  their  weight  or  0.1  per  cent 
hourly.  Beetles  which  were  fasted  in  complete  darkness  as  compared  with 
those  which  were  kept  in  the  light  lived  longer  and  the  hourly  loss  of  weight 
was  less. 

On  the  biologies  of  the  Rhynchophora  of  North  America,  W,  D.  Pierce 
(Ann.  Rpt.  Xchr.  Bd.  Agr.,  1906-7,  pp.  2'i7-31D.  pis.  8). — The  author  presents  a 
comprehensive  account  of  our  present  knowledge  regarding  the  biology  of  the 
species  of  weevils  which  occur  in  the  United  vStates.  Particular  attention  is 
given  to  the  biology  and  economic  relations  of  the  more  important  species.  A 
bibliography  of  the  subject  is  appended  to  the  article. 

Coccidae  of  Japan,  S.  I.  Kuwana  (Bui.  Imp.  Cent.  Agr.  Expt.  8ta.  Japan,  1 
(1907),  No.  2,  pp.  177-231,  pis.  9). — According  to  the  collections  made  by  the 
author  in  Japan  during  the  past  3  years,  there  are  97  species  of  Coccidse  in 
Japan,  13  of  which  are  described  as  new.  Brief  notes  are  given  on  these  species 
and  a  list  is  presented  of  other  scale  insects  reported  as  existing  in  Japan  but 
not  observed  by  the  author. 

A  special  account  is  given  of  Xijlococcus  niatsunuircc,  a  new  species  of  scale 
insect  observed  on  pines,  and  a  general  account  of  the  anatomy,  habits,  and  life 
history  of  Gossypcria  ulmi. 

Notes  on  the  Egyptian  cotton  bug  or  cotton  stainer  (Yearbook  Kliediv. 
Agr.  Soc.  Cairo,  1906.  pp.  11-27,  pi.  1). — The  most  important  species  of  cotton 
stainer  in  Egypt  is  Oxi/careniis  Injalinipennis,  which  is  found  on  cotton  and  a 
number  of  other  plants  belonging  to  the  mallow  family.  The  pest  is  describe<l 
in  its  various  stages  and  notes  are  given  on  its  life  history.  The  number  of 
annual  generations  has  not  been  determined.  In  addition  to  the  well-known 
fact  that  these  and  other  related  insects  cause  a  staining  of  the  cotton  fiber  in 
picking  and  ginning,  the  pest  also  causes  serious  injury  by  sucking  the  juices 
from  the  squares  of  young  bolls.  It  is  suggested  that  the  insect  might  be  to 
some  extent  controlled  by  hand  picking,  but  more  particularly  by  clean  cultiva- 
tion and  the  destruction  of  all  rubbish  in  the  cotton  field. 

Thrips  on  oats,  11.  II.  Pettit  (Michigan  Sta.  Spec.  Bui.  3S,  p.  1). — An  injury 
to  young  oats  resembling  blight  was  reported  as  causing  damage  in  a  large  part 
of  the  State.  The  cause  of  the  trouble  is  stated  to  be  thrips,  which  were  present 
in  unusual  nnnii)ers. 

Control  of  the  brown  ant  (Solenopsis  geminata)  and  the  mealy  bug 
(Pseudococcus  citri)  in  pineapple  plantations,  W.  V.  Tower  (Porto  Rico  Sta. 
Circ.  7,  pp.  3). — The  brown  ant  seldom  does  any  direct  damage  to  pineapples 
but  it  attends  the  mealy  bugs  and  carries  them  from  place  to  place  distributing 
them  upon  fresh  plants.  The  attack  is  usually  made  on  the  outer  rows  of  the 
plantation.  Before  the  flower  stalk  develoits  the  mealy  bugs  are  found  on  the 
leaves  near  the  center  of  the  plant. 
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The  best  results  in  combating  brown  ants  and  mealy  bugs  are  obtained  from 
the  use  of  kerosene  emulsion  prepared  according  to  a  formula  calling  for  2 
gal.  of  kerosene,  1  pt.  crude  carbolic  acid,  1  lb.  soap,  and  1  gal.  of  water,  the 
stock  solution  to  be  diluted  in  IS  gal.  of  water  before  use.  The  emulsion 
should  be  thoroughly  sprayed  between  the  heart  leaves  of  the  plant.  When 
the  ant  nests  are  immediately  under  or  around  pineapple  plants  it  is  best  to 
spray  the  pests  first,  forcing  the  emulsion  into  the  soil.  Pineapple  plants 
should  not  be  sprayed  when  the  fruit  bud  is  forming. 

The  gipsy  and  brown-tail  moths  in  New  Hampshire,  E.  D.  Sanderson  (New 
Hampshire  8ta.  Bui.  136,  pp.  93-156,  figs.  3-J). — A  general  historical  account  is 
given  of  the  introduction  and  spread  of  the  gipsy  moth  in  Massachusetts, 
Rhode  Island,  Maine,  Connecticut,  and  New  Hampshire  with  particular  refer- 
ence to  the  work  which  has  been  done  in  New  Hampshire  in  controlling  this 
insect.     The  life  history  of  the  pest  is  described  in  detail. 

A  similar  historical  and  economic  account  is  given  of  the  brown-tail  moth, 
together  with  a  copy  of  the  New  Hampshire  law  for  the  control  of  gipsy  and 
brown-tail  moths. 

Papers  on  deciduous  fruit  insects  and  insecticides.  Grape  root-w^orm  in- 
vestigations in  1907,  F.  Johnson  [U.  S.  Dcpt.  Agr.,  Bur.  Ent.  Bui.  68,  pt.  6,  pp. 
61-68,  pis.  2). — Notes  are  given  on  the  conditions  observed  in  vineyards  in  the 
Lake  Erie  Valley  in  1907.  A  study  was  made  of  the  amount  of  iujui'y  done 
by  the  grape  root- worm  during  the  year  under  report  and  experiments  were 
carried  on  to  determine  the  efficiency  of  spraying  to  control  this  pest.  The 
insecticide  work  was  done  at  North  East,  Pennsylvania.  The  results  obtained 
indicate  that  a  thorough  and  timely  spraying  of  infested  grapevines  with 
arsenate  of  lead  will  control  the  grape  root-worm  to  such  an  extent  that  the 
vineyard  will  produce  a  fairly  good  crop.  The  application  of  arsenate  of  lead 
should  be  made  as  soon  as  the  first  beetles  appear.  All  parts  of  the  foliage 
should  be  thoroughly  covered.  In  this  work  about  100  gal.  of  liquid  spray  is 
sufficient  to  cover  an  acre.  The  spray  formula  recommended  by  the  author 
calls  for  5  lbs.  copper  sulphate,  5  lbs.  of  lime,  and  3  lbs.  of  arsenate  of  lead  in 
.50  gal.  of  water. 

Papers  on  deciduous  fruit  insects  and  insecticides.  Demonstration  spray- 
ing for  the  codling  moth  {U.  S.  Dept.  Agr.,  Bur.  Ent.  Bui.  68,  pt.  7,  pp.  69-76).— 
Demonstration  experiments  are  reported  as  carried  on  in  Virginia  by  S.  W. 
Foster,  Pennsylvania  by  F.  Johnson,  and  Ohio  by  A.  A.  Girault  for  the  purpose 
of  showing  the  ease  with  which  the  codling  moth  may  be  controlled.  In  Vir- 
ginia apple  trees  were  sprayed  with  Bordeaux  mixture  containing  2  lbs.  arse- 
nate of  lead  to  each  50  gal.  A  saving  of  72  per  cent  of  the  crop  was  thus 
effected  at  a  cost  of  49  cts.  per  tree  and  with  a  net  gain  varying  from  $9.2.5  to 
$11.88  per  tree.  In  Pennsylvania  Bordeaux  mixture  was  used  containing  3 
lbs.  of  arsenate  of  lead  per  50  gal.  of  water  and  produced  a  net  gain  of  $2.75 
per  tree.  In  Ohio  similar  experiments  gave  a  net  gain  of  about  95  cts.  per 
tree. 

The  pear  midge,  P.  Marchal  (Ann.  Soc.  Ent.  France,  76  (1907),  No.  1,  pp. 
5-27,  figs.  l.'i). — During  the  past  few  years  the  pear  midge  has  caused  more 
damage  than  heretofore,  particularly  in  the  vicinity  of  Paris.  The  life  history 
t)f  this  pest  is  described  in  detail  with  illustrations  of  the  injuries  caused  by  it. 
At  least  three  species  of  parasites  occur  upon  the  pear  midge  in  France,  one 
of  which,  Tridymus  piricola.  is  described  as  new.  If  the  orchardist  undertakes 
the  destruction  of  fallen  infested  fruit  in  order  to  control  the  pear  midge,  this 
must  be  done  promptly,  otherwise  the  midges  will  escape  and  the  operation  will 
have  no  good  effect.     A  number  of  other  artificial  remedies  have  been  tried, 
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some  of  which  were  fairly  satisfactory.  The  best  resiilts  were  obtained  from 
the  apylicatioii  of  sulphocarbonate  of  potash  to  the  soil  about  infested  trees. 
This  remedy  is  efficient  when  applied  at  the  rate  of  30  kg.  per  acre. 

Mytilaspis  fulva  on  the  roots  of  olives,  L.  Petri  (Atti  R.  Accad.  Lined 
Rend.  CJ.  8ci.  Fis.,  Mat.  c  Xat.,  5.  ser.,  16  (1907),  II,  No.  11,  pp.  766-769,  ftfjx. 
2). — The  roots  of  olives  are  sometimes  quite  badly  infested  with  Mi/tihiftpi.s 
fulva.  In  some  instances  this  infestation  appears  not  to  have  any  appar(nit 
influence  on  the  growth  or  vigor  of  the  trees,  but  the  introduction  of  the  beaks 
of  the  scale  insects  into  the  tissues  of  the  roots  may  favor  infection  with 
bacteria. 

Thrips  on  cacao,  H.  A.  Ballou  (West  Indian  Bui.,  8  (1907),  No.  2,  pp.  l.'iS- 
147). — Physopus  rubrocincta  is  described  and  an  account  is  given  of  its  attacks 
upon  cacao.  In  preventing  injury  from  this  pest  it  is  desirable  to  keep  cacao 
trees  in  as  healthy  and  as  vigorous  a  condition  as  possible.  If  insecticide  treat- 
ment should  become  necessary,  a  wash  containing  4  lbs.  of  powdered  rosin,  1  lb. 
of  caustic  soda,  and  f  pint  of  flsh  oil  per  21  gal.  of  water  is  highly  recom- 
mended.    Kerosene  emulsion  and  whale-oil  soap  compounds  may  also  be  used. 

The  enemies  of  the  cocoanut  palm,  J.  Vosseler  (Pflanzer,  3  {1907),  Nos. 
17-18,  pp.  275-288;  19-20,  pp.  289-317). — Brief  practical  suggestions  are  given 
regarding  the  methods  for  avoiding  damage  to  cocoanut  palms  from  various 
sources.  The  chief  troubles  with  which  the  cocoanut  grower  has  to  contend 
are  falling  of  unripe  nuts,  fungus  diseases  of  various  sorts,  lightning,  native 
thieves,  monkeys  of  several  species,  l)irds,  and  particularly  insects.  Among  the 
insect  enemies  especial  mention  may  be  made  of  Oryctcs  boas,  RhyncJiophonis 
phoenicis,  and  Tetralobus  ffabelUcornis. 

Departmental  notes  on  insects  that  afEect  forestry.  No,  3,  E.  P.  Stebbing 
(Calcutta:  Govt.,  1906,  pp.  VIII+.'i69,  pis.  8). — Biological  and  economic  notes 
are  presented  on  a  lai'ge  number  of  species  of  insects  which  attack  conifers, 
acacia,  bamboos,  cocoanuts,  oaks,  sandal  wood,  and  other  important  forest 
trees.  A  number  of  new  species  of  forest  insects  are  described  and  mention  is 
made  of  their  natural  enemies. 

Forest  insects,  M.  Zappella  (Coltivatore,  53  (1907),  No.  51,  pp.  773-778). — 
A  list  is  given  of  36  species  of  insects  which  are  more  or  less  Injurious  to 
forest  trees  of  various  species,  particularly  conifers,  oaks,  willows,  and  elms. 
Attention  is  also  called  to  the  economic  importance  of  some  of  these  species. 

The  life  history  and  injurious  attacks  of  Hylecoetus  dermestoides,  Stroh- 
meyer  (Natunv.  Ztschr.  Land  11.  Forstiv.,  5  (1907),  No.  11.  pp.  513-523). — 
Hylecoetus  dermestoides  is  commonly  believed  to  attack  only  dead  or  injured 
timber.  The  author  found,  however,  that  the  adults  begin  to  fly  about  in 
April  and  May  and  lay  their  eggs  upon  various  kinds  of  deciduous  and  conifer- 
ous trees.     Practical  remedies  for  this  pest  have  not  yet  been  devised. 

The  utilization  of  insect  parasites  in  the  control  of  injurious  insects, 
P.  Marchal  (Ann.  Inst.  Nat.  Agron.,  2.  ser.,  6  (1907)  No.  2,  pp.  281-35.'/,  figs. 
26). — The  general  rOle  of  insect  parasites  is  discussed  by  the  author  with  ref- 
erence to  the  habits  of  a  number  of  the  most  important  insect  parasites.  A 
biological  classification  is  given  of  the  various  foi-ms  and  degrees  of  parasitism. 
It  is  held  that  the  value  of  parasitic  insects  to  agriculture  has  been  increased 
by  the  great  prevalence  of  injurious  insects  made  possible  by  extensive  cultiva- 
tion of  agricultural  crops. 

As  special  illustrations  of  work  already  done  in  the  introduction  of  bene- 
ficial parasites,  mention  is  made  of  Noriiis  cardinalis,  parasites  of  fruit  flies, 
Scutellista  eyanea,  parasites  introduced  for  the  control  of  gipsy  and  brown- 
tail  moths,  etc. 
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Fumigation  with  cyanid  of  potassium  for  white  fly,  H.  L.  Hutt  (Ann.  h'i)t. 
Ontario  Agr.  Col.  and  E.vpt.  Farm,  33  (1907),  pp.  1  ■'>(),  151).— \\\  greenhouses 
with  the  ordinary  miscellaneous  collection  of  plants  it  was  found  that  fumiga- 
tion could  be  accomplished  without  injury  to  -the  plants  and  with  good  results 
in  the  destruction  of  white  fly  and  other  greenhouse  pests  when  the  gas  was 
evolved  from  a  mixture  of  I  oz.  cyanid  of  potash,  A  oz.  of  sulphuric  acid,  and 
1  oz.  of  water  per  1,000  cu.  ft.  of  space. 

Paris  green,  C.  D.  AVoods  and  H.  H.  Hanson  {Maine  /?/a.  Bui.  lo'i,  pit.  109- 
US). — Samples  of  Paris  green  offered  for  sale  in  Maine  were  analyzed  and 
found  to  contain  in  nearly  all  cases  the  requisite  amount  of  arsenic.  In  a  few 
samples  the  arsenic  was  not  all  combined,  but  showed  too  high  a  percentage 
of  soluble  arsenic.  Small  quantities  of  sodium  sulphate  and  sand  were  observed 
as  incidental  impurities  in  samples  and  in  a  few  cases  the  water  content  was 
rather  high.  Examination  for  the  purpose  of  determining  the  relative  fineness 
of  the  material  showed  that  the  particles  of  I*aris  green  in  the  samples  exam- 
ined were  quite  uniform  in  size  and  regularly  rounded.  Formulas  are  given  for 
the  preparation  of  Paris  green  as  a  spray  either  alone  or  in  combination  with 
Bordeaux  mixture. 

On  the  bionomics  of  certain  calyptrate  muscidae  and  their  economic  sig- 
nificance, with  especial  reference  to  flies  inhabiting  houses,  C.  G.  Hewitt 
{Jour.  Ecoti.  Bio].,  2  {1907),  No.  3.  pp.  7.9-88).— In  the  group  of  calyptrate 
muscidiv  are  found  a  number  of  beneficial  parasitic  species  and  also  some  of  the 
most  annoying  and  injurious  species  of  flies,  including  tsetse  flies,  the  common 
house  fly,  etc.  Attention  is  called  to  the  biology  and  economic  importance  of 
these  S])ecies. 

Tsetse  flies,  F.  Stuhlmann  {Arb.  K.  Gfindhtsamt.,  26  {1907),  No.  3,  pp. 
301-383,  pis.  4,  figs.  28). — A  detailed  study  was  made  of  the  appearance,  habits, 
and  life  history  of  Glossina  fusca  and  G.  tachinoides.  The'  various  features 
of  the  internal  and  external  anatomy  of  these  insects  are  described  in  detail, 
particular  attention  being  devoted  to  those  anatomical  structures  which  may 
bear  upon  the  transmission  of  disease  by  the  insects  in  question.  From  labora- 
tory experiments  it  appeared  that  tsetse  flies  require  more  food  in  a  dry  air 
than  in  a  moist  air.  The  author  considers  that  there  is  more  prospect  of  prac- 
tically controlling  trypanosome  diseases  in  animals  by  efforts  directed  toward 
the  destruction  of  the  trypanosomes  in  affected  animals  than  by  attempts  to 
eradicate  the  flies. 

Ox  warble  flies,  D,  Turner  {Agi\  Students'  Gaz.,  n.  scr.,  13  (1907),  No.  5,  pp. 
I'll-lJ/'i). — Attention  is  called  to  the  great  damage  annually  caused  by  the  ox 
warble  fly.  The  extent  of  infestation  of  these  pests  has  been  somewhat  reduced 
in  all  localities  where  cattle  have  been  systematically  greased  with  a  mixture 
intended  to  prevent  the  adult  flies  from  laying  their  eggs. 

Notes  on  ticks,  C.  Warburton  {Jour.  Econ.  Biol.,  2  {1907),  No.  3,  pp.  89-95, 
jil.  1). — An  analytical  table  is  presented  for  the  identification  of  the  genera  of 
Ixodidfe  and  Argasidiie.  Notes  are  also  given  on  some  of  the  more  important 
species  of  these  families. 

Agriculturally  important  ticks  in  Africa,  W.  Donitz  {Die  u-irtschaftlich 
iciclitigcn  Zeelccn  mit  hcsonderer  Beriicksichtignng  Afrikas.  Leipsic,  1907,  pp. 
V+127,  pis.  6). — A  great  variety  of  ticks  infest  domestic  animals  in  Afi'ica. 
The  author  has,  therefore,  undertaken  to  present  a  systematic  and  economic 
account  of  these  pests.  The  general  anatomy  and  life  history  of  ticks  is  de- 
scribed and  a  statement  is  given  of  the  systematic  arrangement  of  species. 
Particular  stress  is  laid  upon  those  species  of  ticks  which  cause  serious  annoy- 
ance and  loss  of  condition  to  domestic  animals  or  are  concerned  in  the  trans- 
mission of  diseases. 
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Report  on  experiments  with  a  proprietary  remedy  for  cattle  ticks,  F.  T.a- 
HiLi.R  (/?o/.  .l/(/(.  A(;r.  [niinios  Ai/rrs],  S  {lim),  No.  J-.'/,  pi}.  S)  1-^3^9). —X  pro- 
priet;iry  tit-k  remedy,  the  auiilysis  of  which  is  not  Kiven,  was  tested  as  a  dip 
for  cattle  infested  with  ticks.  The  results  were  rather  encourafiins  in  that  from 
00  to  70  i>er  cent  of  the  ticks  were  killed  without  ap]):irent  injury  to  the  cattle. 

Notes  on  the  tastes  of  bees  in  color,  Scott-Elliot  (Trans,  and  Jour,  Pror, 
Dunifrirs.sliirc  and  (jalloiraj/  Nat.  JJi.st.  and  Antuiittirinn  Noc.,  18  il90-')-G),  pt.  J, 
pp.  141-1 J/S). — In  early  spring  when  there  are  liut  few  Howers  in  bloom  these 
flowers  are  visited  by  all  kinds  of  insects  which  seem  to  make  no  distinction  of 
color.  Later,  however,  wlien  there  is  a  greater  variety  of  flowers  for  choice 
the  author  maintains  that  bees  show  a  decided  preference  for  bright  blue  or  red 
flowers. 

FOODS— HUMAN  NUTRITION. 

studies  of  the  toughness  of  meat  and  its  cause,  Iv.  B.  IjEhmann  et  al.  (Arch. 
Hyg.,  63  (1907),  \o.  2,  pp.  J3.'i-179,  pys.  2). — Apparatus  is  described  which  is 
designed  to  measure  the  relative  toughness  of  meat  and  other  foods,  more  par- 
ticularly the  resistance  of  meat  to  a  cutting  surface  as  in  chewing.  By  means 
of  this  apparatus  the  comparative  resistance  of  a  large  number  of  different 
kinds  and  cuts  of  meat  was  measured  and  the  results  are  discussed  with  ref- 
erence to  the  effect  on  toughness  of  the  proportion  of  connective  tissue  pi'esent. 
The  author  also  studied  the  effect  of  hanging,  cold,  and  cooking  u])on  toughness. 
When  meat  was  Ixtiled  for  r>  minutes  it  was  found  that  toughness  diminished  S 
per  cent  and  when  cooked  for  2  hours  10  per  cent. 

The  toughness  of  vegetable  foods  and  the  changes  which  cooking  brings 
about,  K.  B.  Lehmann,  P.  Gunkel,  and  J.  Wilms  (Arch.  Hyg.,  63  (1907), 
No.  2,  pp.  J80-1S2). — losing  the  methods  outlined  above  the  authors  measured 
the  decrease  in  toughness  which  vegetable  foods  undergo  when  cooked.  In  the 
case  of  peas  the  i*elative  resistance  to  the  cutting  surface,  i.  e.,  the  toughness, 
was  220  when  cooked  for  15  minutes,  when  cooked  for  an  hour  in  distilled 
water  39,  and  when  cooked  for  an  hour  in  si)ring  water  65.  In  general  cooked 
vegetable  foods  are  f  to  A  less  tough  or  resistant  than  the  raw  foods. 

[Cooking  tests],  Mary  U.  Watson  (Aiuk  Rpt.  Ontario  Agr.  Col.  and  Expt. 
Farm,  33  (1907),  pp.  2JfO-2.'i5). — Several  cooking  tests  were  carried  on  as  a  part 
of  the  work  of  students  in  home  economics.  Beans  were  soaked  in  limewater, 
hard  water  from  the  local  water  supply,  and  the  same  hard  water  softened  by 
boiling  and  also  by  the  addition  of  bicarbonate  of  soda.  After  soaking  the 
beans  were  cooked  in  the  hard  water  and  the  water  softened  by  l)oiling  and  also 
by  bicarbonate  of  soda. 

It  was  found  that  beans  soaked  in  softened  water  increased  most  in  weight. 
Three  hours'  cooking  at  the  simmering  point  did  not  soften  and  disintegrate  the 
cellulose  of  beans  soaked  and  cooked  in  hard  water,  and  beans  thus  cooked,  it 
was  concluded,  are  neither  palatable  nor  digestible. 

"  The  harder  the  water  in  which  beans  cooked,  the  same  length  of  time,  the 
more  unpalatable  and  indigestible  the  beans,  and  the  more  proteid  lost  in 
cooking. 

"  Beans  cooked  in  water  softened  by  boiling  have  a  much  more  appetizing 
appearance  than  those  cooked  in  water  softened  by  baking  soda.  They  keep 
their  shai)e  better  and  are  only  very  slightly  colored  yellow. 

"Beans  cooked  in  water  softened  liy  boiling  are  the  most  mealy.  They  would 
therefore  be  most  digestible,  as  the  saliva  could  most  easily  mix  with  the  par- 
ticles of  the  bean." 

Beans  cooked  in  water  softened  by  boiling  were  the  most  palatable  of  those 
tested  and  the  most  nutritious  since  they  lost  the  least  of  their  nutritive  con- 
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stituents  by  soaking  and  cooking,  and  in  general  the  best  results  were  obtained 
with  water  which  had  been  softened  in  this  way. 

The  relative  merits  of  domestic  methods  of  cooking  strong  smelling  vegetables 
(onions  and  cabbage)  were  studied.  It  was  found  that  vegetables  simmered  in 
a  pot  with  the  lid  on  had  a  much  better  color  than  those  boiled  in  an  uncovered 
pot,  though  they  required  a  longer  time  for  cooking.  The  flavor  was  improved 
by  the  addition  of  salt  though  somewhat  more  substance  was  removed  when  they 
were  cooked  in  salted  water,  but  this  is  not  a  matter  of  much  importance  as 
such  foods  are  eaten  for  flavor  rather  than  nutritive  value.  "  When  simmering 
there  is  less  steam  escaping  and  what  little  there  is  is  not  allowed  to  escape 
owing  to  the  closely  fitting  cover.  There  is  therefore  much  less  odor  escaping 
during  the  cooking." 

Different  methods  of  mixing  fat  in  dough  were  also  studied  and  better  re- 
sults were  obtained  in  making  biscuit  when  the  shortening  was  rubbed  in  than 
when  it  was  melted  and  mixed  with  the  dough.  In  the  case  of  cookies  made 
with  creamed  butter,  with  butter  rubbed  into  the  flour  and  with  melted  butter 
added  to  the  flour,  practically  the  same  results  were  obtained  in  every  case. 

On  the  composition  of  the  shoots  of  Aralia  cordata,  T.  Takeuchi  (Bui.  Col. 
Ayr.,  Tokyo  Iitii>.  Univ.,  7  (1907),  Xo.  3,  itp.  .'/6'.5-'/6'8). — An  analysis  of  this 
Japanese  vegetable,  which  is  eaten  both  raw  and  cooked,  is  reported.  In 
composition   it   resembles  asparagus. 

Breakfast  foods,  R.  Hakcourt  {Ann.  Rpf.  Ontario  Agr.  Col.  and  Expt.  Farm, 
33  {1901),  PI).  77-80). — A  brief  summary  of  data  obtained  in  experiments  on 
breakfast  foods  noted  from  a  previous  publication  (E.  S.  R.,  19,  p.  8G.3). 

Some  notes  are  also  given  regarding  tests  not  yet  completed  of  the  milling 
quality  of  Ontario  fall  wheat. 

Concerning'  olive  oil,  Droste  {Apotlt.  Ztf/..  22  {1907),  No.'i.  56,  pp.  589,  590; 
57,  pp.  598-600). — From  investigations  undertaken  with  a  view  to  judging  of 
the  quality  of  olive  oil,  the  author  found  that  exposure  to  light  from  incan- 
descent gas  burners  induced  changes  in  the  appearance,  flavor,  odor,  and 
chemical  constants  of  oil,  but  that  cold  had  no  effect.  Molds  induced  decided 
changes  in  the  oil  and  exposure  to  Roentgen  rays  lowered  the  iodin  content. 
Olive  oil  which  contained  a  trace  of  sesame  oil,  the  author  states,  gave  a  de- 
cided rose  color  with  an  alcoholic  solution  <>f  furfurol  and  hydrochloric  acid. 

Cocoanut  butter  and  other  artificial  culinary  fats,  L.  E.  Andes  {Kokos- 
hutter  und  andcre  Kunstspeiscfcttc.  Vienna  and  Lcipsic.  1907,  pp.  VIII+240, 
figs.  37). — In  this  handbook  the  author  has  discussed  the  methods  of  manu- 
facture of  cocoanut  fat,  palm  oil,  and  cocoanut  butter,  new  methods  of  manu- 
facturing oleomargarine,  and  related  questions  which  have  to  do  with  com- 
mercial culinary  fats. 

Canarium  commune  seed  oil,  P.  Pa.strovicii  {Chem.  7Ag.,  31  {1907),  Xo.  63, 
pp.  781,  782,  figs.  -}). — Th(^  kernels  of  the  so-called  Java  almond  yield  by  press- 
ing 56.12  per  cent  of  an  oil  which  is  yellow  in  color,  odorless,  of  an  agreeable 
flavor,  and,  according  to  the  author,  suitable  for  culinary  purposes.  The  melt- 
ing point,  iodin  value,  and  other  constants  of  expressed  and  extracted  oil 
were  determined  and  the  air-dried  seeds  were  analyzed,  their  percentage  com- 
position being  as  follows:  Water  9.0.3,  protein  12.24,  fat  65.73,  nitrogen-free 
extract  6.00,  crude  fiber  3.S1,  and  ash  3.19  per  cent.  No  fat-cleaving  ferment 
could  be  detected  in  the  nuts. 

Sulphurous  acid  in  food  materials,  W.  Keep  {Cliem.  Ztg.,  31  {1907),  No.  85, 
pp.  1059-1062). — A  summary  and  discussion  of  recently  published  data  on  the 
compounds   formed   by   sulphurous  acid   in   foods. 

Tin  cans  and  the  way  they  are  attacked  by  acid  and  different  preserved 
foods,   K.  B.  Lehmann    {Arch.  Hyg.,  63   {1907),  Xo.  1,  pp.  67-122).— On  the 
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basis  of  investigations  t-arriod  on  by  tlio  antlior  and  liis  stndents.  tlie  action  of 
acids  and  foods  upon  tin  is  discussed  witb  relation  to  tlie  canninj^  industry. 

The  amount  of  tin  dissolved  by  dilute  acids  is  directly  dependent  upon  the 
proportion  of  free  oxygen  available.  Laccpiering  the  inside  of  the  can  pro- 
tected the  tin  ;>  to  G  months.  The  "watered"  or  "moire"  ai)pearance  often 
noted  in  the  interior  of  tin  cans  is  due  to  the  action  of  the  acid  of  the  can 
contents;  that  is,  to  the  fact  that  some  of  the  tin  has  been  slowly  dissolved 
owinjr  to  the  presence  of  small  amounts  of  oxygen  (air)  in  the  can.  Theo- 
reticiilly  the  solution  of  tin  should  proceed  rapidly  after  the  can  is  opened 
since  the  supply  of  oxygen  (air)  is  then  abundant,  l)ut  such  was  not  found 
to  be  the  case  with  sweet  foods  or  with  animal  foods,  as  the  solution  is 
hindered  in  the  one  case  by  the  sugar  and  in  the  other  by  the  fat  present.  The 
viscosity  of  the  can  contents  has  also  an  important  bearing  on  the  amount  of 
tin  dissolved.  The  retai'ding  effect  which  sugar  exercises  on  the  solution  of 
the  tin  is  due  to  the  fact  that  it  changes  the  ionization  of  the  tartaric  acid. 
It  was  also  found  that  copper  and  iron  were  less  attacked  by  acids  in  the 
presence  of  sugar  than  was  the  case  when  sugar  was  absent. 

[Spoiling'  of  canned  peas],.E.  W.  Duckwall  (Canner  and  Dried  Fruit  Packer, 
25  (1907),  \o.  3,  PI).  25,  26,  figs.  2). — On  the  basis  of  investigations  the  author 
discusses  the  micro-organisms  which  cause  swelling  of  canned  peas,  souring  of 
can  contents,  cloudiness  of  juice,  etc..  and  gives  general  directions  for  avoiding 
such  troubles,  especially  in  cimnnercial  canning. 

Report  on  the  sanitary  and  hygienic  examination  of  foods  and  condiments, 
1904-1906.  A.  SiEW  (*S'f.  Petersh.  Med.  Wchnschr.,  1907,  No.  10,  pp.  89-91;  ahs. 
ill  III/!/.  Znithl,  3  (1907),  No.  11,  p.  329).— A  report  of  the  examination  of  milk, 
butter,  sausage,  and  other  foods  at  the  laboratory  of  bacteriology  and  chemistry 
at  Libau. 

Food  analyses  No.  XI,  E.  H.  S.  Bailey  and  H.  L.  Jackson  (Bui.  Kans.  Bd. 
Health,  3  (1907),  No.  11,  pp.  212-216).— Of  16  samples  of  meat  (mostly  Ham- 
burg steak)  examined  for  the  presence  of  chemical  preservatives,  3  samples 
were  i)assed.  Data  are  also  given  regarding  the  inspection  of  a  number  of 
samples  of  beverages,  flavoring  extracts,  sauerkraut,  etc. 

Report  on  the  work  of  the  station  for  wine  chemistry,  C.  von  der  Heide 
(Ber.  K.  Lehranst.  Wein,  Obst  u.  Gartenhau  Geiseiiheiin,  1906,  pp.  223-26'/, 
figs.  3). — Analyses  of  pure  natural  wines  from  Prussian  vineyards  (vintage 
of  1!J05),  of  musts  from  the  vintage  of  190G,  and  of  old  Bordeaux  wines  are 
reported,  as  well  as  determinations  of  volatile  acids  in  wine  and  studies  of 
wine  analysis. 

Small  quantities  of  lead  and  arsenic  wei"e  found  in  wine  and  wine  products 
made  from  grapes  from  vines  sprayed  with  lead  arsenate,  and  the  need  of 
improved  methods  of  spraying  and  of  methods  of  removing  traces  of  lead  and 
arsenic  from  the  wine  is  pointed  out. 

Tenth  annual  convention  of  the  Association  of  State  and  National  Food 
and  Dairy  Departments  ([Proc.'\  Conv.  Assoc.  State  and  Nat.  Food  and  Dairy 
Dcpts.,  10  (1906),  PI).  3'i9). — This  volume  contains  a  number  of  papers  by  dif- 
ferent authors  presented  at  the  tenth  annual  convention  of  the  association,  as 
well  as  minutes  of  the  convention,  committee  rei)orts,  and  similar  data. 

Food  legislation  during  the  year  ended  June  30,  1907,  W.  D.  Bigelow 
(U.  S.  Dept.  Agr.,  Bur.  Chem.  Bui.  112,  pts.  1,  pp.  155;  2,  pp.  155). — A  compila- 
tion of  American  food  legislation  during  1907.  Part  1  includes  the  Federal 
laws  and  the  laws  of  the  States  and  Territories,  Alabama  to  New  Hampshire, 
inclusive,  and  part  2,  the  laws  of  the  States  and  Territories,  New  Jersey  to 
Wyoming,  inclusive. 
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Food  inspection  decisions  (U.  »S'.  Dcpt.  Agr.,  Food  Insp.  Dccuionfi  89,  pp.  2; 
90,  pp.  3;  91,  pp.  3;  92,  pp.  2). — The  subjects  taken  up  are  an  amendment  to 
Food  Inspection  Decision  76,  relating  to  the  use  in  foods  of  benzoate  of  soda 
and  sulphur  dioxid,  the  labeling  of  foods  and  medicinal  mixtures  for  stock 
and  poultry,  the  labeling  of  Mocha  coffee,  and  the  use  of  copper  salts  in  the 
greening  of  foods. 

Regulations  governing-  the  meat  inspection  of  the  United  States  Depart- 
ment of  Agriculture  {V.  8.  Dcpt.  Ayr.,  Bur.  Anitn.  Indiist.  Order  150,  pp.  .'/S). — 
The  regulations  herein  prescribed  became  effective  April  1,  1908,  and  cover 
"  inspection,  reinspection,  examination,  supervision,  disposition,  and  method 
and  manner  of  handling  live  cattle,  sheep,  swine,  and  goats,  and  the  cai'casses 
and  meat-food  products  of  cattle,  sheep,  swine,  and  goats,  for  the  sanitation 
of  the  establishments  at  which  inspection  is  maintained,  and  for  the' transporta- 
tion of  meat  and  meat-food  products  from  one  State  or  Territory  or  the  District 
of  Columbia  to  any  other  State  or  Territory  or  the  District  of  Columbia  or  to 
any  place  under  the  jurisdiction  of  the  United  States  or  to  any  foreign 
country."    The  law  under  which  these  regulations  are  made  is  quoted. 

Report  of  inspections  at  certain  of  the  meat  canning  factories  in  the  United 
States  of  America  as  affecting  the  supply  of  preserved  meat  to  the  British 
army,  P.  E.  F.  Honns  {London:  Govt.,  19(H),  pp.  67,  pis.  .'/). — The  condition  of 
American  stock  yards,  the  methods  employed  in  canning,  provisions  for  inspec- 
tion, and  related  questions  are  discussed  on  the  basis  of  personal  observation. 

Indian  manual  of  military  cooking  {Calcutta,  1906,  pp.  86,  //r/.s.  5). — This 
volume  gives  data  regarding  the  selection  of  food  supplies  for  troops  in  India, 
camp  and  field  cookery,  and  related  questions,  as  well  as  recipes  for  the  prepa- 
ration of  a  large  number  of  foods. 

Food  notes  in  Shantung,  North  China,  Lilian  E.  Tinolk  {Boston  Cooking- 
School  Mag.,  12  {1907),  \o.  .',,  pp.  155-159,  figs.  3).— A  description  of  Chinese 
foods  and  food  customs. 

According  to  the  author,  in  Shantung  wheat  is  the  staple  cereal,  rice  being 
eaten  in  small  quantity.  Millet  and  soy  beans  are  also  important  crops  and 
large  anuumts  of  green  vegetables  and  roots  are  grown.  Of  animal  foods, 
pork,  goat  meat,  and  mutton  are  common,  while  beef  is  almost  unknown  except 
among  beef-eating  Mohammedans.  Fowls,  ducks,  eggs,  and  all  kinds  of  fish 
are  also  common  and  are  eaten  in  large  qauntities. 

Some  Japanese  vegetable  food  materials  with  special  reference  to  preserved 
army  stores,  E.  Senft  {Pharni.  Praxis,  5  {1906),  xYo.  12,  pp.  -i81-Ji91 ;  6  {1907), 
Nos.  1,  pp.  1-8;  2,  pp.  J,9-56;  3,  pp.  81-89;  .',,  pp.  122-132;  5,  pp.  163-168;  6,  pp. 
208-220,  figs.  11). — The  preserved  foods  examined,  which  were  used  in  the 
Japanese  army  during  the  recent  war  with  Russia,  include  a  sort  of  biscuit  or 
cracker  made  from  dried  fern,  a  number  of  sorts  of  marine  alga^  and  lichens, 
soy  beans  and  other  legumes,  bean  cheese  or  curd  and  other  soy-bean  products, 
pickled  or  bottled  onions,  salted  radishes,  canned  or  preserved  fruits  or  veg- 
etables, etc.  The  article  includes  descriptive  and  other  matter  and  a  summary 
of  data  regarding  composition,  food  value,  and  related  questions.  A  list  of  the 
principal  food  plants  of  Japan  is  appended. 

Rice  and  beri-beri,  W,  Fletcher  {TAincct  [London^,  1907,  I,  yo.  26,  pp.  1776- 
1779). — In  the  experiments  reported  uncured  rice,  that  is,  ordinary  white  rice, 
and  cured  rice,  which  is  boiled  and  dried  before  being  milled,  were  fed  under 
uniform  conditions  to  insane  hospital  patients  in  the  Malay  States.  It  was 
found  that  beri-beri  resulted  from  eating  the  uncured  rice  but  did  not  occur 
when  the  cured  rice  was  eaten.  The  ultimate  cause  of  the  beri-beri  was  not 
ascertained.  The  article  contains  considerable  information  regarding  diet  in 
the  Malay  States.     The  amounts  of  meat,  rice,  etc.,  conijn-ising  the  daily  ration 
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of  tLo  iiiniatt's  of  the  insane  liospitnl  are  stated.  [The  ealenlated  nntritlve 
value  (if  tlie  ration  is  sr»  ;;ni.  imitein  and  .'l,.'!."*  calories  of  energy  per  man  per 
day.] 

Experimental  studies  relating  to  ship  beri-beri  and  scurvy,  A.  Holst 
(Jour.  Ittnj.  [('(iitibridi/c],  7  {1H07),  No.  '>,  pp.  61U-63S). — Experiments  on  the 
effect  of  feedinjr  single  foods,  undertaken  with  pigeons  and  chickens,  showed 
that  if  long  continued  such  rations  caused  degenerative  changes.  For  instance, 
long  continued  feeding  of  cooked  meat  or  coarsely  ground  Indian  corn  as  an 
e.xclusive  diet  caused  polyneuritis  in  chickens.  (Jeneral  conclusions  were  not 
drawn  and  the  work  was  continued  with  mannnals. 

Experimental  studies  relating  to  ship  beri-beri  and  scurvy,  A.  Holst  and 
T.  Fr(""ilicii  {Joitr.  Hiju.  \r<unhri<hje],  7  (1007).  Xo.  5,  pp.  6'J.'/-6"77,  pis.  2).— The 
experiments  which  were  made  with  guinea  pigs  showed  that  a  one-sided  diet 
(grain,  groats,  bread,  or  dried  potatoes)  produced  a  disease  that  closely  cor- 
responded to  human  scurvy.  A  one-sided  died  of  fresh  cabbage  or  fresh  pota- 
toes did  not  produce  this  disease.  It  was  further  observed  that  the  disease  was 
favorably  influenced  by  different  foods  which  are  commonly  classed  as  antiscor- 
butics. It  was  found  that  cabbage  which  was  boiled  for  half  an  hour  at  110°  C. 
lost  a  considerable  part,  though  not  all,  of  its  protective  power. 

The  effects  of  cooking  food  ui»on  the  health  of  animals  were  taken  into  ac- 
count in  a  number  of  the  exi)eriments.  The  authors  have  not  been  able  to 
explain  '"  in  an  unmistakable  way,  why  the  one-sided  diets,  .  .  .  produce 
scurvy." 

Metabolism  and  practical  medicine,  C.  von  Noorden  (Chicago.  1907,  vols.  1, 
pp.  A' 17 +',52;  2,  pp.  XV 1+525;  3,  pp.  X X +527-1 320). —Yolume  I,  entitled 
The  Physiology  of  Metabolism,  is  edited  by  A.  Magnus-Levy  and  contains  dis- 
cussions by  different  authors  on  such  fundamental  subjects  as  digestion  and 
absorption,  fate  of  food  stuffs  in  the  tissues,  metabolism  in  man,  influence  of 
muscular  work  on  metabolism,  and  metabolism  in  old  age. 

Volumes  It  and  III  are  each  entitled  The  Pathology  of  Metabolism,  by  C.  von 
Noorden  et  al.  The  former  contains  summaries  by  different  authors  on  metab- 
olism in  hunger,  in  chronic  starvation  and  overfeeding,  and  in  different  dis- 
eases, and  summarizes  and  discusses  the  pathology  of  metabolism  and  consti- 
tutes an  extensive  study  and  discussion  of  available  data  on  the  pathology  of 
metabolism.  The  latter  is  an  extended  summary  and  discussion  of  available 
data  on  diet  in  relation  to  diabetes  mellitus,  gout,  obesity,  diseases  of  the  skin 
and  other  diseases,  and  the  effect  of  mineral  waters,  baths,  drugs  and  poisons, 
light  and  lioentgen  and  radium  rays  upon  metabolism. 

The  bibliographical  summaries  which  accompany  tlie  different  sections  are 
important  features  and  the  work  as  a  whole  constitutes  an  extended  summary 
of  available  data  on  the  subjects  included.  The  English  edition  is  edited  by 
I.  W.  Hall. 

The  common  bacterial  infections  of  the  digestive  tract,  C.  A.  Hebter  (Xeio 
York  and  London,  11)07.  pp.  X1I+3H0). — In  this  volume,  which  is  largely  a 
medical  treatise  summarizing  the  author's  investigations  and  other  data  on 
bacterial  infection  of  the  digestive  tract  as  a  cause  of  disease,  the  author  has 
discussed  the  effect  of  contaminated  food  on  public  health  and  related  (]uestions 
and  summarized  much  data  of  interest  in  relation  to  dietetics. 

Studies  of  the  elementary  composition  of  liver,  W.  Profitlich  (Arch. 
Physiol.  [Pfliif/rr],  IID  (1007),  Xo.  9-11,  pp.  y/«.5-.'/<S2).— Dried  beef  liver,  freed 
from  fat,  ash,  and  glycogen,  contained  practically  the  same  amount  of  nitrogen 
as  liver  from  a  well  fed  dog.  Considerable  variations  were  noted  in  the  carbon 
and  hydrogen  content  of  both  sorts  of  liver. 
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The  general  mechanism  which  transforms  glycogen  into  glucose  in 
muscles  and  animal  tissues,  F.  Maignon  (Coiiti)t.  Rend.  Acad.  ^ci.  [Paris], 
J^S  {J907),  No.  J8,  1)1).  730-732). — According  to  the  author,  his  experiments 
show  that  muscles  contain  an  amylase  which  transforms  glycogen  into  glucose. 
The  reaction  is  increased  by  anything  which  brings  the  amylase  and  glycogen 
Into  more  intimate  contact. 

A  method  of  recording  the  loss  of  weight  through  the  air  passages  and 
skin  of  man,  W.  P.  I^mbard  (Ahs.  in  ZcnIhL  Physiol.,  21  (1907),  No.  15,  pp. 
//8-'/,  Ji85). — In  a  paper  presented  at  the  International  Congress  of  Physiology, 
Heidelberg,  1907,  the  author  describes  a  balance  which  registers  changes  in 
weigbt  with  great  accuracy  at  very  frequent  intervals  and  which  is  adapted  to 
experiments  with  man.  The  carbon  dioxid  lost  in  the  breath  is  very  nearly 
equivalent  in  weight  to  the  oxygen  consumed,  and  so  tlie  losses  in  weight  which 
are  observed  are  due  principally,  the  author  points  out,  to  the  excretion  of 
water  vapor. 
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The  composition  of  some  Transvaal  fodders,  H.  Ingle  (Transvaal  Agr. 
Jour.,  6  (1907),  No.  21,  pp.  51-65). — Tall  fescue  and  other  green  fodders,  oat 
hay,  Boer  manna  hay  (Sctaria  italica),  teff  hay,  alfalfa  hay  and  other  legumi- 
nous hays,  beets,  mangels,  cornstalks,  and  other  feeding  stuffs  were  analyzed, 
]n-oximate  and  ash  constituents  being  determined  in  the  majority  of  cases. 

The  reported  data  are  discussed  with  special  reference  to  the  author's  belief 
that  local  grown  oat  hay  and  corn  (mealies)  do  not  supply  the  required  mineral 
matter  for  horses  and  mules  (E.  S.  R.,  19,  p.  670)  and  should  be  supplemented 
by  other  feeding  stuffs.  "  Some  of  these,  e.  g.,  lucern,  cowpeas,  velvet  beans, 
and  certain  millets  can  readily  be  grown  here  and  give  very  remunerative 
yields." 

Composition  of  "  joegee  beans"  (Transvaal  Agr.  Jour.,  6  (1907),  No.  21, 
pp.  67,  68). — The  seed  were  identified  as  Voandzeia  subterranea  and  proximate 
and  ash  constituents  were  determined. 

Locust  beans,  G.  B.  Ravndal  (^lio.  Consular  and  Trade  Rpts.  [U.  S.],  1907, 
No.  327,  pp.  252,  253). — A  summary  of  data  on  the  use  of  carob  beans  in  Cyprus 
and  France  for  cattle  feeding,  for  making  a  molasses  like  sirup,  alcohol,  etc. 

Rice  glutina  or  gluten:  An  economical  concentrated  feed,  R.  Dumont 
(Semainc  Agr.  [Paris],  26  (1907),  No.  1382,  p.  365).— The  value  of  rice  gluten, 
a  by-product  in  rice  milling,  is  discussed  and  analyses  of  this  material  quoted. 
The  author  states  that  he  has  found  it  a  satisfactory  feeding  stuff  for  poultry, 
dairy  cows,  and  other  farm  animals. 

Waste  bananas  as  stock  feed  (Natal  Agr.  Jour,  and  Min.  Rec,  10  (1907), 
No.  9,  p.  1022). — A  brief  note  on  the  successful  use  as  a  cattle  feed  in  Trinidad 
of  bananas  broken  up  with  a  root  pulper  and  mixed  with  some  cocoanut  or 
cotton-seed  meal  and  a  little  molasses.  The  mixture,  it  is  said,  is  used  to  the 
best  advantage  for  feeding  milch  cows,  growing  stock,  and  draft  oxen,  and  "  all 
these  animals  consume  it  with  relish.  It  is  not  so  suitable  for  mules  or  other 
stock,  and  if  given  to  pigs  or  poultry  should  first  be  cooked." 

The  inspection  of  feeding  stuffs  in  1907,  F.  W.  Morse  (Neiv  Hampshire 
Sta.  Bui.  133,  pp.  70-76). — Under  the  provisions  of  the  State  law,  a  number  of 
samples  of  cotton-seed  meal,  linseed  meal,  distillers'  and  brewers'  grains,  gluten 
feeds,  hominy  feed,  wheat  feed,  molasses  feed,  grain  mixtures,  animal  meal, 
beef  scraps,  bone  meal,  and  commercial  feeds  were  analyzed. 

With  the  exception  of  the  cotton-seed  meals,  which  were  deficient  in  protein, 
"  the  different  classes  of  cattle  foods  whiQh  were  analyzed  during  the  past 
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season  gave  results  wbk'h  agreed  iu  nearly  every  case  with  the  ^Mlarallties  of 
the  manufacturers." 

[Condimental  and  commercial  feeding  stuffs],  W.  V.  Uamki.e  (Ann.  lijjt. 
Ontario  Aijr.  Col.  nnil  E-vpt.  Farm,  .i.i  (1907),  pp.  89-0//) . — Analyses  of  a  num- 
ber of  samitles  of  condimental  and  stock  feeds,  with  microscoiii<al  examinations 
in  some  cases,  indicated  that  these  goods  contained  in  addition  to  grains  or 
similar  filler  small  quantities  of  a  variety  of  substances,  such  as  fenugreek, 
gentian,  cayenne,  and  charcoal,  which  possess  medicinal  qualities  to  whidi  "  is 
attributed  the  wonderful  nutritive  and  curative  properties  claimed  fof  them." 

"The  nutritive  value  of  'stock  foods'  is  thus  shown  to  l)e  no  greater  than 
that  of  the  ordinary  grains  of  which  they  are  largely  comi)osed.  Their  niedici- 
njil  value  depends  largely  upon  the  aromatic  seeds  and  roots  used  as  a  tonic 
for  the  stomach,  on  charcoal  as  an  absorbent,  and  on  tlie  purgative  effect  of 
Epsom  and  (JIauber  salts.  The  quantity  recommended  to  be  fed  is  usually  so 
small  that  very  little  nutritive  effect  can  be  expected  unless  the  material  be 
fed  for  a  considerable  length  of  time." 

Analyses  are  also  reported  of  a  number  of  samples  of  bran,  buckwheat  feed, 
gluten  feed,  gluten  meal,  gluten  liquid,  nut-oil  cake,  linseed  meal,  whole  linseed, 
malt  combings,  corn  meal,  cotton-seed  meal,  beet  meal,  rice  meal,  bean  meal, 
a  molasses  feed,  commercial  feeds,  and  ^Manitoba  weed  seeds. 

The  comparative  value  of  different  groups  of  feeding  stuffs  is  discussed  with 
relation  to  feeding  farm  animals.  The  weed  seeds  contained  9.82  per  cent 
water,  13.84  per  cent  protein,  4.47  per  cent  fat,  63.90  per  cent  nitrogen-free 
extract,  4.7S  per  cent  crude  fiber,  and  3.19  per  cent  ash.  As  the  author  notes, 
the  weed  seeds  judged  by  composition  would  have  a  decided  nutritive  value, 
but  when  fed  to  chickens  the  results  were  not  satisfactory  and  many  of  the 
chickens  died.  "  It  is  believed  that  the  weed  seeds  contain  aromatic  compounds 
which  are  poisonous  to  poultry." 

Results  of  feeding-  stuff  control  at  the  government  experiment  stations, 
1906-7,  Van  Der  Zande  and  Knuttel  (Vcrslag.  cii  Mcdcd.  Dir.  Laiidb.  Dvpt. 
LaiifJb.  Nijv.  en  Handel,  1907,  No.  5,  pp.  73-75).— Results  of  the  feeding  stuff 
Inspection  work  of  the  Dutch  experiment  stations. 

Fresh  and  dried  potatoes  in  metabolism  of  Herbivora,  O.  Hagemann  and 
M.  S.  Karpow  (Landw.  Jahrb.,  35  {1906),  No.  4,  pp.  371-402).— In  experiments 
with  sheep  fresh  potatoes  were  compared  with  so-called  potato  flakes,  a  com- 
mercial feeding  stuff  made  by  drying  potatoes  iu  thin  sections  after  they  have 
been  steam  cooked.  The  digestibility  of  the  rations  was  determined,  as  well  as 
the  income  and  outgo  of  nitrogen,  and  respiration  experiments  were  made  in 
which  the  respiratory  quotient  was  determined. 

According  to  the  authors,  1,200  gm.  of  fresh  potatoes  per  day  fed  witli  976 
gm.  of  clover  hay  induced  a  gain  of  17  gm.  protein  and  11.5  gm,  fat,  while  the 
potato-flake  ration,  made  up  of  276  gm.  of  dried  potatoes  and  882  gm.  of  clover 
hay,  induced  a  gain  of  29.7  gm.  protein  and  30.4  gm.  fat.  The  quantity  of 
flaked  potatoes  fed  was  equivalent  as  regards  dry  matter  and  organic  matter 
to  the  fresh  potatoes. 

The  utilization  by  Herbivora  of  the  amid  mixtures  occurring  in  molasses, 
W.  VoLTZ  {Arch.  Physiol.  \I'flii<ier],  117  {1907),  No.  10-1.>,  pp.  .7}/-.7(;.n.— The 
author's  exiK>riments  made  with  sheep  led  to  the  conclusion  that  the  aniids 
occurring  in  sugar-beet  molasses  can,  within  wide  limits,  serve  in  the  same 
way  as  protein  in  the  metabolism  of  full-grown  Herbivora.  He  regards  it  as 
highly  probable  that  Herbivora  have  the  power  to  build  up  the  nitrogen  com- 
pounds of  higher  molecular  value  from  a  small  number  of  amid  substances. 

Further  experiments  on  the  effect  of  asparagin  on  nitrogen  metabolism 
and  gains  in   the  animal  body,    M.   Mullek    (.1/x7(.    I'hyaiol.    [I'/liiyer],   117 
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(1907),  No.  10-12,  pj).  Ji97-537,  dgin.  1). — From  the  experimetnal  data  reported 
the  author  comes  to  the  conclusion  that  when  asparagin  embodied  in  zelloidin,  is 
fed  to  Carnivora  (dogs)  as  a  part  of  a  productive  ration,  the  gains  in  nitrogen 
are  nearly  twice  as  great  as  when  free  asparagin  is  used.  Like  quantities  of 
nitrogen  (1  or  2  gm.),  in  the  form  of  blood  albumin  or  asparagin  inclosed  in 
zelloidin  have  practically  the  same  value  as  regards  gains  in  nitrogen,  provided 
the  deficiency  in  energy  value  of  the  asparagin  is  made  good.  In  the  author's 
opinion  the  physiological  equivalent  of  asparagin  and  protein  is  not  established 
and  the  ultimate  effects  must  be  taken  into  account.  He  believes  that  the 
unsatisfactory  results  obtained  by  earlier  experimenters  with  asparagin  and 
amids  in  general  are  due  to  the  fact  that  they  have  been  mixed  directly  with 
the  ration.     Other  earlier  work  has  been  noted  (E.  S.  R.,  19,  p.  109). 

Comments  on  the  above  report,  ('.  I-khmann  [Arch.  PhysioJ.  [Pfliiger^,  117 
(1!)07).  .To.  lO-U,  i>i>.   ')38-5-!fO). — A  controversial  article. 

Additional  feeding  tests  comparing  dried  beet  tops,  dried  beet  chips,  sour 
beet  tops,  and  meadow  hay,  W.  Schneidewind  and  D.  Meyer  {UIus.  Landiv. 
Ztg.,  27  (1907),  Nos.  60,  pp.  529,  530;  61,  pp.  537,  538).— Although  smaller  quan- 
tities of  dried  beet  leaves  were  fed  in  tests  with  sheep  and  steers  than  was  the 
case  in  earlier  tests  (E.  S.  R.,  19,  p.  67),  the  same  conclusion  was  reached, 
namely,  that  dried  beet  leaves  do  not  have  greater  nutritive  value  than  meadow 
hay  of  medium  quality. 

Farm  live  stock  of  Great  Britain,  R.  Wallace  (Edinhurfjh  and  London, 
1907,  4.  ed.,  i)p.  ZA'A'/+7.58,  pis.  21.'f,  figs.  66').— The  author  states  that  this 
work  has  been  rewritten  and  more  than  doubled  in  size.  In  the  revision 
special  attention  has  been  paid  to  the  history  of  various  breeds  of  cattle  and 
references  have  been  made  to  sources  of  information.  The  subject  of  "  home  " 
or  "  first-aid  "  of  farm  animals  has  been  exhaustively  dealt  with.  The  volume 
as  a  whole  constitutes  a  handbook  of  information  on  cattle,  horses,  sheep,  and 
farm  animals  in  general. 

Number  and  farm  value  of  farm  animals  in  the  United  States,  1867-1907 

(U.  .S'.  Drill.  Agr.,  Bur.  Htatis.  Bui.  6'/,  pp.  5-].'i5). — This  bulletin  i)resents  in 

tabular  form  statistics  of  the  numl)er,  :iverage  farm  price,  and  value  of  horses, 

.mules,  milch  cows,  other  cattle,  sheep,  and  swine  by  States  and  by  years  from 

1SG7  to  1907,  inclusive. 

Growing  cattle  in  western  Nebraska,  W.  P.  Snydek  (Nchraska  Sta.  Bui. 
105,  pp.  23,  figs.  //). — When  7.5  steers  were  dehorned  and  turned  on  pasture 
they  lost  on  an  average  27  lbs.  per  head  in  a  month  as  compared  with  19  lbs. 
per  head  in  the  case  of  similar  steers  which  had  not  been  dehorned.  Imme- 
diately after  this  the  steers  were  taken  to  another  locality  and  pastured  for  7 
months.  The  dehorned  steers  showed  an  average  gain  of  253  lbs.  and  those 
not  dehorned  2GG  lbs.  Considering,  however,  that  dehorned  steers  sell  for  a 
higher  price  for  feeding  purposes,  the  author  calculates  that  the  dehorned  lot 
was  the  more  profitable. 

Mixtures  of  alfalfa  hay  and  prairie  hay  and  of  alfalfa  hay  and  cane  hay  1 : 1 
were  compared  with  each  of  these  hays  alone,  using  5  lots  of  20  calves  each.  h. 
ration  of  2  lbs.  of  corn  and  oats  per  head  per  day  was  fed  in  addition  to  the 
hay.  The  daily  gain  in  116  days  ranged  from  0.39  lb.  per  head  on  cane  to  1.23 
lbs.  on  alfalfa  but  was  almost  as  great  on  the  mixed  hay  rations  as  on  the 
alfalfa  alone,  being  1.14  lbs.  on  alfalfa  and  prairie  hay  and  1.20  lbs.  on  alfalfa 
and  cane  hay.  The  hay  required  per  pound  of  gain  ranged  from  10  lbs.  on 
alfalfa  alone  to  36.66  lbs.  on  cane  alone  and  the  greatest  range  in  grain  was 
also  noted  with  these  two  lots,  being  1.62  and  5.04  lbs.,  respectively.  The  gain 
was  most  cheaply  made  on  alfalfa,  costing  2.82  cts.  per  pound  and  was  most 
expensive  ou  cane  hay,  costing  7.83  cts.  per  pound. 
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The  question  of  these  different  hay  rations  was  further  studied  with  5  lots 
of  IS  steers  each  for  a  period  of  120  days  beginnins  December  1  and  con- 
tinuing 4  months.  No  grain  was  fed  in  addition  to  the  hay.  On  the  cane  hay 
ration  there  was  an  average  daily  loss  of  0.533  lb.  per  head  and  on  the  prairie 
hay  ration  of  0.1.5  lb.  per  head.  On  the  other  rations  there  was  a  gain  ranging 
from  0.51  lb.  on  alfalfa  and  prairie  hay  1 :  1  to  0.70  lb.  on  alfalfa  and  cane 
hay  1:1.  The  total  gain  made  by  the  cattle  during  the  winter  was  2,75-t  lbs. 
It  is  stated  that  during  the  next  6  mouths  they  gained  22,130  lbs.,  the  cost  of 
a  pound  of  gain  in  the  2  cases  being  IG.IT  and  1.73  cts.  per  pound,  respectively. 

I'.rief  notes  are  given  regarding  a  duplication  of  the  ]\\st  2  tests  referred  to. 
Quotations  from  the  author's  geueral  conclusions  follow: 

•'Alfalfa  hay  produces  much  larger  and  cheaper  gains  than  prairie  hay  or 
cane  hay  when  each  is  fed  alone  to  cattle. 

"A  ration  one-half  alfalfa  and  one-half  prairie  hay  or  one-half  alfalfa  and 
one-half  cane  hay  gives  approximately  the  same  gains  as  a  full  ration  of  alfalfa. 

"  Yearling  steers  will  not  hold  their  weight  during  the  winter  on  prairie  hay 
or  cane  hay  alone,  but  will  make  fair  gains  on  a  ration  of  one-half  of  either 
of  these  and  one-half  alfalfa. 

"For  wintering  cattle  it  is  more  profitable  to  feed  a  mixed  forage  ration 
than  to  feed  any  single  kind  of  forage. 

"  If  we  consider  steers  worth  .50  cts.  per  hundredweight  more  in  the  spring 
than  in  the  fall  previous,  they  will  pay  a  good  profit  on  the  food  consumed 
when  this  ration  consists  of  alfalfa  hay,  or  of  one-half  alfalfa  hay  and  one- 
half  either  prairie  hay  or  cane.  When  either  prairie  hay  or  cane  is  fed  alone,  it 
makes  a  small  loss  at  the  price  charged  in  this  experiment  for  hay  and  cane." 

Fattening'  steers  for  export,  G.  E.  Day  (Ann.  Rijt.  Ontario  Agr.  Col.  ami  Expt. 
Farm,  3.J  {I'JOl),  pi).  1.57-161). — The  relative  merits  of  long  and  short  periods 
of  feeding  were  tested  with  2  lots  of  8  steers  each,  both  lots  being  fed  hay, 
mixed  grain,  roots,  and  silage. 

With  the  lot  fed  09  days  the  average  daily  gain  was  2.21  lbs.  per  head  and 
the  cost  of  a  pound  of  gain  7.15  cts.  With  the  steers  fed  for  126  days  the 
average  daily  gain  was  1.95  lbs.  per  head  and  the  cost  of  a  pound  of  gain  7.25 
cts. 

"  In  the  case  of  the  steers  used  in  this  exi)eriment,  the  short  keep  steers  were 
worth  4G  cts.  per  hundredweight  more  than  the  long  keep  steers,  to  buy  as 
feders.  .  .  .  The  lighter  and  thinner  the  steer,  the  less  he  is  worth  per  pound 
to  buy  as  a  feeder." 

When  8  steers  fed  tied  were  compared  with  4  fed  loose  in  the  stall,  it  was 
found  that  the  average  gains  of  the  2  lots  in  a  69-day  test  were  2.21  and  2.62 
lbs.  per  head  and  the  cost  of  a  pound  of  gain  7.15  and  6.59  cts.,  respectively. 
"  The  loose  steers  made  larger  gains  and  cheaper  gains  than  the  tied  steers. 
The  loose  steers  consumed  more  meal  in  proportion  to  their  live  weight  than 
file  tied  steers,  and  apparently  made  better  use  of  what  they  consumed.  The 
loose  steers  always  had  good  appetites  and  were  not  so  easily  put  off  their  feed 
as  the  tied  steers.  The  results  this  year  are  in  harmony  with  last  year's  re- 
sults [E.  S.  R.,  19,  p.  68],  but  the  experiment  is  being  repeated." 

Inverted  starch  for  calf  feeding  (Deut.  Laiidiv.  Presse,  34  {1901),  No.  88, 
p.  6f)8). — A  very  l»rief  note  on  the  experimental  use  of  starch  inverted  with 
diastasoliu. 

Indian  cattle  in  Jamaica,  B.  S.  Gosskt  (West  Indian  BuL,  8  {1901),  No.  3, 
pp.  ^.i9-i-'i()). — Breeds  of  Indian  cattle,  their  value  as  draft,  dairy,  and  meat 
animals,  and  similar  toi)ics  are  discussed ;  information  with  reference  to  the 
success  obtained  with  these  cattle  in  Jamaica  is  summarized,  and  the  possibili- 
ties of  this  race  of  cattle  under  local  conditions  are  pointed  out. 
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Sheep  breeding,  F.  W.  Wilson  (ArUoiia  Sta.  Rpi.  1007,  pp.  222,  223). — A 
brief  note  on  breeding  experiments  with  Tnnis,  Oxford,  Shropshire,  and  Ram- 
bouillet  rams  and  hardy  native  ewes.  The  eross-i)red  Tunis-native  lambs 
raised  "  are  vigorous,  active,  and  early  maturing.  The  general  conformation 
is  on  the  order  of  the  Tunis  with  an  improved  quality  of  wool  over  that  of 
the  Tunis.  The  large  tail  of  the  Tunis  is  lacking  in  the  cross-breds.  At  birth 
the  lambs  are  of  various  colors,  brown  or  tawny  predominating.  Later  the 
color  fades  to  a  brownish  white." 

Pork  production  at  the  Delta  Station,  ,J.  \V.  Fox  {Mississippi  Sta.  Bui.  101, 
pp.  7). — A  brief  account  is  given  of  the  pigs  raised  from  10  sows. and  marketed 
at  an  average  age  of  about  10  months.  Thirty-two  sold  on  foot  averaged  175.5 
lbs.  in  weight  and  85  dressed  averaged  135.4  lbs.,  while  5  pigs  were  sold  for 
breeding  purposes.     The  calculated  net  profit  was  $803. 

The  sows  were  fed  shorts  and  corn  at  farrowing  time  and  2  weeks  after 
farrowing  were  pastured  and  fed  corn  only.  The  pigs  were  fed  corn  and 
shorts  until  they  were  about  3  months  old,  with  the  idea  of  giving  them  "  a 
vigorous  start  that  they  may  make  good  use  of  the  pasture,  which,  after  all, 
is  the  cheapest  factor  in  pork  production." 

The  system  of  pasture  rotation  followed  included  l^ermnda  grass,  Dwarf 
Essex  rape  and  red  clover,  sorghum,  and  cowpeas  planted  in  corn. 

According  to  the  author,  some  of  the  important  features  which  contributed 
to  the  profit  were  the  following: 

"At  farrowing  time  the  sows  were  separated  and  given  comfortable  quarters, 
and  the  young  pigs  were  given  extra  attention. 

"  The  herd  was  kept  free  from  lice,  and.  were  not  allowed  to  f>leep  in  dusty 
beds. 

"  Good  pastures  were  provided  all  the  year,  thus  insuring  large,  strong 
litters,  and  a  healthy  herd,  and  also  cheap  pork. 

"  Tlie  farm  is  fenced,  making  it  possible  to  fatten  the  hogs  largely  on  peas 
planted  in  the  corn  as  a  catch  crop  for  fertilizing  purposes.  This  crop  gives 
the  South  a  distinct  advantage  over  other  sections,  and  this  feature  of  the 
work  can  not  be  too  strongly  urged.  The  fact  that  the  peas  can  be  converted 
into  money  without  any  cost  of  harvesting  should  add  an  additional  incentive 
to  grow  more  corn  and  peas  and  thus  improve  tlie  land,  handle  the  farm  with 
less  labor,  and  keep  the  cotton  money  at  home." 

Pork  production,  D.  A.  Gaumnitz,  A.  D.  Wilson,  and  L.  13.  Bassett  {Min- 
nesota Stu.  Bui.  10 'i,  pp.  63-119,  figs.  13,  dgms.  9). — Tests  are  reported  of  the 
relative  merits  of  feeding  corn  and  of  allowing  pigs  to  gather  it  themselves, 
which  is  termed  "  hogging  off "  corn. 

In  the  first  test  both  the  pigs  fed  ear  corn  in  a  yard  and  those  allowed  to 
gather  the  corn  in  the  field  were  each  given  in  addition  shorts  in  the  propor- 
tion of  a  pound  per  day  per  100  lbs.  live  weight,  fhe  pigs  allowed  to  gather 
the  corn  were  confined  to  one  acre  at  a  time  l)y  means  of  wooden  hurdles. 
In  7  weeks  the  26  pigs  gathering  their  own  feed  made  an  average  daily  gain 
of  1.3  lbs.  per  head,  while  the  13  pigs  fed  in  a  yard  made  an  average  daily 
gain  of  0.98  lb.  per  head. 

In  the  second  year's  test,  made  under  practically  the  same  conditions, 
snapped  corn  was  also  included  in  the  comparison.  The  avei'age  gain  of  32 
pigs  fed  in  the  field  51  days  was  1.44  lbs.  per  head  per  day,  of  8  pigs  fed  snapped 
corn  1.11  lbs.,  and  of  8  pigs  fed  ear  corn  1.09  lbs. 

Considering  both  tests,  the  pigs  gathering  corn  in  the  field  required  0.14  lbs. 
of  ear  corn  and  1.21  lbs.  of  shorts  per  pound  of  gain  and  those  fed  corn  in 
yards,  7.02  lbs.  of  ear  corn  and  1.57  lbs.  of  shorts. 
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"Why  boss  do  hotter  in  the  field  and  make  piins  more  economieally  is  ditli- 
cult  to  explain.  The  mineral  matter  and  worms  ohtained  from  the  soil  and 
treedom  to  exercise  and  eat  at  will  prohahly  have  a  sjood  effect  upon  dij^estiou. 
Then,  too,  the  ears  of  corn  when  husked  hecome  dry  and  hard,  while  those  in 
the  husk  remain  moist.  Mastication  in  the  case  of  the  moist  corn  is  easier; 
the  hogs  eat  more  and  therefore  gain  more  rapidly  and  economically.  .  .  . 

"  During  the  two  years'  work  no  more  corn  was  wasted  in  the  field  than  in 
the  yards  where  ear  and  snapped  corn  were  fed.  When  young  pigs  are  first 
turned  into  a  cornfield  they  do  not  know  how  to  find  the  corn,  but  soon  learn 
that  when  a  stalk  is  pulled  down  there  is  corn  to  be  had.  .  .  . 

'•  Pigs  that  have  plenty  to  eat  and  a  big  range  do  not  root  holes  in  the  soil 
as  is  generally  believed.  In  no  case  was  the  soil  left  so  uneven  as  to  make 
extra  work  necessary  in  preparing  the  land  for  future  crops.  To  get  the  land 
fitted  for  cropping  two  diskings  and  one  harrowing  with  the  smoothing  harrow 
is  all  the  preparation  given." 

To  secure  data  for  estimating  the  am.ounts  of  corn  fed  the  different  lots  some 
figures  are  recorded  regarding  shrinkage  of  ears  husked  at  diffei-ent  times.  It 
was  found  that  corn  husked  September  20  shrank  21..'j  per  cent  in  101  days; 
that  busked  October  10  shrank  11  per  cent  in  81  days,  and  that  husked  October 
27  shrank  4  per  cent  in  04  days,  and  that  in  the  early  part  of  the  season  the 
husks  i-epresented  11  per  cent  of  the  total  ear  and  100  days  later  6  per  cent. 

The  authors  summarize  data  obtained  from  Minnesota  farmers  regarding 
the  practice  of  allowing  hogs  to  gather  corn  and  discuss  various  questions  con- 
nected with  the  field  management  of  swine,  particularly  the  cost  of  fencing  and 
related  topics,  and  the  value  of  corn,  grain,  and  clover  in  rotation  for  hog 
pasturage. 

A  niimber  of  illustrations  are  given  showing  bow  farms  may  be  conveniently 
divided  for  such  pasture  rotation. 

"  x^U  that  is  necessary  to  carry  out  such  a  rotation  is  3  fields  of  nearly  uni- 
form size,  located  near  the  farmstead.  The  annual  cost  of  fencing  the  3  fields 
would  have  to  be  charged  against  2  fields  (the  corn  and  clover  fields)  since  the 
fence  would  be  of  no  value  to  the  grain  field.  In  considering  the  amount  of 
liog  pasture  needed,  and  the  amount  of  corn  that  can  profitably  be  fed  off,  it  is 
found  that  at  least  twice  as  many  acres  of  corn  can  be  used  as  of  pasture. 
Thus,  in  a  3-year  rotation,  if  the  field  were  about  the  right  size  to  furnish  the 
pasture  needed,  not  enough  corn  would  bo  furnished.  A  4-year  rotation, 
with  1  field  in  grain,  1  in  pasture,  and  2  in  corn,  would  furnish  about  the 
right  amount  of  both.  Four  fields  permanently  fenced  near  the  farmstead 
would  make  a  more  desirable  rotation  than  would  3  fields,  and  the  cost  of 
fencing  will  be  less  since  the  fence  would  be  in  use  3  years  out  of  4  rather  than 
2  years  out  of  3.  .  .  . 

"One  acre  of  average  clover  pasture  will  furnish  ample  feed  for  2  sows  and 
their  litters  (the  avei'age  litter  being  about  7  pigs).  Some  seasons  the  clover 
will  get  ahead  of  the  pigs,  but  clover  pasture  is  so  clieap  a  feed  that  no  hog 
I'aiser  can  afford  to  run  the  risk  of  sliort  pastures.  Surplus  clover  in  a  hog 
pasture  can  be  utilized  for  hay  or  other  stock.  A  shortage  of  pasture  necessi- 
tates supplying  the  deficiency  by  other  feeds  costing  2  to  4  times  as  much." 

Investigations  with,  swine,  G.  E.  Day  (Ann.  Rpt.  Ontario  Agr.  Col.  and 
Expt.  Farm,  33  {1901),  pp.  J 55-1 57). —On  the  basis  of  data  obtained  with  207 
hogs,  part  of  them  fed  at  the  station  and  part  by  farmers  who  cooperated  in  the 
investigation,  the  author  calculates  that  mixed  grain  returned  fi-om  $20.4.^)  to 
^34.13  i>er  ton.  milk  20  cts.  per  hundredweight,  and  roots  10  cts.  per  bushel, 
50810— .\o,  32— OS 1; 
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rating  the  pork  at  4.5  to  (5.5  cts.  per  poniul.  The  average  weight  of  the  pigs 
when  sold  was  190.9  lbs.  each. 

"  Comparing  the  prices  obtained  for  feed  in  these  experiments,  wnth  prevail- 
ing market  prices  for  feed  in  ordinary  years,  we  mnst  admit  that  even  if  sold 
at  4J  cts.  per  ponnd,  these  hogs  wonld  retnrn  fair  values  for  feed  consumed, 
and  at  5  cts.  per  pound  they  would  return  more  than  ordinary  market  prices  for 
feed  consumed. 

"  It  is  not  often  that  hogs  have  sold  at  less  than  5  cts.  per  pound  during  late 
years,  and  since  the  usual  price  for  hogs  has  been  considerably  above  5  cts.  per 
pound,  we  must  conclude  that  selling  farm  products  in  the  form  of  finished  hogs 
is  generally  a  profitable  method  of  disposing  of  them. 

"  While  it  is  a  bad  thing  for  a  farmer  to  be  overstoclced  with  hogs,  yet  there 
is  an  important  place  for  hogs  upon  most  farms,  and  especially  upon  those  farms 
where  dairy  by-products  are  available." 

Pig-feeding  tests  with  different  quantities  of  skim,  milk  and  an  otherwise 
uniform  ration,  J.  Klein  {Dent.  Tjtiuhr.  Prcssc,  ,'?.'/  (1907),  No.  67,  p.  5-'i2). — A 
brief  account  of  feeding  smaller  quantities  of  milk  with  and  without  fish  meal 
in  comparison  with  larger  amounts  showed  that  practically  the  same  results 
were  obtained  with  the  smaller  quantity  as  with  the  larger  under  the  experi- 
mental conditions. 

Beans  in  horse  feeding,  M.  IIasquin  (Jour.  >S'oc.  A(jr.  Brnhant  cf  Hainniif, 
52  (1907),  No.  .'i7,  pp.  il2-'i,  1125). — The  author  gives  data  regarding  the  ex- 
tensive use  of  beans  in  horse  feeding  and  other  information  on  this  topic. 

Milk  in  horse  feeding,  L.  Grandeau  (Jour.  Agr.  Prat.,  n.  srr.,  13  (1907),  No. 
23,  pp.  713,  71.'i). — The  author  discusses  data  on  the  comiwsition  and  feeding 
value  of  dried  skim  milk,  which  he  states  has  been  found  to  be  a  satisfactory 
feeding  stuff  for  horses. 

Poultry  work  at  government  expense  (ReJ.  Poultry  Jour.,  13  (1906),  Nos. 
7,  pp.  6S5,  701,  fig.  1;  S,  pp.  760-762,  782-78),  figs.  6;  9,  pp.  856-858,  869-871, 
figs.  10;  10,  pp.  968-971,  figs.  8;  11,  pp.  1065-1067,  figs.  6;  l.'t  (1907),  Nos.  5, 
pp.  J186-J188,  516,  figs.  3;  7,  pp.  609,  610,  figs.  .J).— A  series  of  articles  by  different 
authors  summarizing  data  regarding  the  jionltry  work  at  the  State  and  pro- 
vincial agricultural  colleges  and  experiment  stations  of  the  United  States  and 
Canada. 

Poultry  (Dcpt.  Agr.  Orange  River  Coiony  Ann.  Rpt.,  3  (1906-7),  pp.  .'i9- 
51). — An  account  of  the  poultry  kept  at  the  Tweespruit  Experimental  Farm, 
and  brief  notes  on  the  gains  made  and  the  profits  obtained  in  fattening  chick- 
ens on  different  rations. 

Making  poultry  pay,  E.  C.  Powell  (New  York,  1907,  pp.  XII+307,  pi.  1,  figs. 
118). — Feeding,  care,  and  management  of  poultry,  natural  and  artificial  incu- 
bation, enemies,  diseases,  and  related  questions  are  considered  in  this  general 
work  on  poultry  feeding.  There  are  also  chapters  on  waterfowl,  ducks,  guinea 
hens,  jieafowl,  i)igeons,  and  squab  raising. 

Poultry  experiments — a  record  of  six  hundred  hens,  J.  H.  Stewart  and 
H.  Atwood  (West  Virginia  Sta.  Bui.  115,  j)p.  199-210,  pis.  6). — Records  were 
kept  of  the  foods  eaten  and  eggs  laid  in  a  year  by  GOO  Single  Comb  White  Leg- 
horn pullets  kept  in  a  curtain  front  poultry  house  divided  into  compartments 
and  fed  dry  mash  from  hoppers.  On  an  average  the  hens  consumed  60  lbs.  per 
head  of  grain,  beef  scrap,  and  ground  fresh  meat  and  bone  and  about  5  lbs.  of 
oyster  shells  and  grit  during  the  year,  the  calculated  cost  of  the  feed  being  89 
cts.  per  head. 

"  During  the  year  9  per  cent  of  the  fowls  died  from  roup  or  other  diseases. 
The  fowls  averaged  113  eggs  each.  It  is  possible  that  this  somewhat  low  egg 
production  could  have  been  increased  l»y   some  other   system  of  feeding,   but 
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whether  the  iuereused  e.^.u  iinuhu'limi  would  have  iin)re  than  paid  fur  the  in- 
creased cost  for  labor  is  a  (itiostion  for  future  experiments  to  determine." 

The  highest  monthly  e.iii;  production  was  noted  in  March,  averaging  16|  eggs 
IRT  hen. 

The  authors  calculate  that  the  eggs  produced  during  the  year  averaged  $2.43 
per  hen. 

[Report  of]  manag'er  of  poultry  department,  W.  R.  Graham  {Ann.  Rpt.  On- 
tario Ayr.  Col.  and  E.rpt.  Farut,  ,U  (lixn),  pp.  233-236).— The  author  discusses 
the  station  ix)ulti-y  houses,  trap  iiests,  growing  chickens,  and  fattening  chickens 
with  special  reference  to  the  work  of  the  department. 

When  GO  chickens  weighing  181.5  lbs.  were  fattened  for  3  weeks  in  crates 
a  gain  of  70.5  lbs.  was  noted.  The  total  amount  of  grain  consumed  was  249.25 
lbs.  and  of  milk  517  lbs.     The  total  profit  was  $6.72. 

Tests  at  the  east  Prussian  poultry  school  in  Waldgarten  on  poultry  feeding- 
by  the  Hamburg-  method,  Wesemann  (Wiirttonb.  Wchnhl.  Landir.,  IDOl,  No. 
52,  pp.  931,  932). — A  brief  note  on  the  substitution  of  other  feeds  for  fish  in 
a  special  method  of  winter  feeding  of  poultry  practiced  in  Hamburg. 

Hatching  and  rearing-  chickens,  W.  II.  Graham  {Ontario  Dcpt.  Agr.  Bui.  163, 
pp.  1-28.  figs.  5). — Experiments  which  have  been  carried  on  for  the  study  of 
various  problems  connected  with  incubator  and  natural  methods  of  hatching 
are  discussed. 

Of  1)58  eggs  set  in  incubators  45.5  per  cent  hatched  and  of  335  eggs  set  under 
hens  58.5  per  cent  hatched.  In  general,  the  author's  observations  indicate  that 
chicks  hatched  from  hens  sitting  on  moist  earth  grew  best. 

Moist  as  compared  with  dry  incubators  showed  a  difference  of  10.9  per  cent 
of  the  eggs  set  or  13.1  per  cent  of  the  fertile  eggs  in  favor  of  the  use  of  mois- 
ture. 

Believing  that  carbon  dioxid  in  the  air  might  have  an  influence  on  incuba- 
tion, whole  milk,  skim  milk,  and  buttermilk  inoculated  with  bacterial  cultures 
which  would  produce  carbon  dioxid  in  quantity,  were  used  in  place  of  water 
in  the  moisture  pans  of  incubators,  and  apparently  when  buttermilk  was  thus 
used  the  chicks  had  greater  vigor.  The  same  result  was  not  noted  with  whole 
milk  and  "  one  is  led  to  believe  that  the  acid  of  the  buttermilk  has  some  action 
on  the  shell  or  contents,  hence  a  chick  higher  in  vitality  is  produced."  When 
a  proprietary  disinfectant  was  used  in  the  moisture  pan  the  vitality  was  also 
very  good,  and  washing  the  machines  with  a  10  per  cent  solution  of  the  disin- 
fectant the  author  also  considers  a  desirable  practice. 

Lamp  fumes  in  the  incubators,  according  to  the  experimental  data,  decreased 
the  proportion  of  chicks  which  hatched  but  did  not  decrease  vitality. 

Eggs  put  under  hens  for  a  week  were  removed  to  an  incubator  for  hatching 
and  eggs  started  in  incubators  were  finished  under  hens.  Where  eggs  were 
finished  under  hens  from  the  nineteenth  day  of  incubation  no  improvement  was 
seen  in  the  chickens. 

"  Eggs  incubated  one  week  under  hens  and  finished  by  incubators  gave  fairly 
good  chicks,  but  eggs  started  in  incubators  for  a  week  and  finished  by  the 
hen  show  practically  no  improvement  over  the  eggs  hatched  for  the  whole  period 
in  the  machine. 

"This  work  appeared  to  indicate  that  the  first  portion  of  the  hatch  is  a  very 
critical  time,  and  every  care  should  be  given  at  this  period." 

A  comi)arison  of  different  makes  of  incul/ators  is  reported  and  some  general 
data  are  given  regarding  the  methods  of  l)rooding,  feeding,  and  other  matters. 
It  was  found  that  with  artificial  brooding  11.8  iier  cent  of  the  chickens  died 
in  4  weeks  as  compared  with  20.2  per  cent  with  natural  brooding. 
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In  general,  the  chicks  were  fed  on  cli-y  rations  scattered  at  first  on  boards, 
later  in  straw,  and  then  from  hoppers. 

The  author  also  discusses  the  symptoms  and  possible  cause  of  white  diarrhea 
in  chicks. 

The  experiments  on  which  the  author's  discussion  is  based  in  considerable 
degree  are  noted  below. 

Humidity  in  relation  to  incubation,  W.  H.  Day  (Ontario  Dcpt.  Agr.  Bui. 
163,  pp.  29-50,  figs.  5). — Experiments  and  methods  followed  in  the  study  of 
humidity  in  incubators  and  nests  are  described  and  experimental  data  re- 
ported. 

With  hens  on  earth  nests  the  humidity  as  determined  was  70.8  and  the 
eAaporation  9.7.  With  straw  nests  and  ventilated  nests  the  humidity  was  52.8 
and  35,  respectively,  and  the  evaporation  11.9  and  14.5.  With  buttermilk  as 
a  source  of  moisture  in  the  incubator  the  humidity  was  .54.4  and  the  evaporation 
9.5,  and  when  a  sand  tray  wet  with  water  was  thus  used  the  humidity  was 
46.2  and  the  evaporation  9.6.  Similar  values  in  a  dry  incubator  were  21.3  and 
14.5  on  an  average. 

In  the  author's  opinion,  these  facts  indicate  that  the  circulation  is  greater 
in  the  nests  than  in  the  incubators.  "  Perhaps  proper  circulation  is  the  vitaliz- 
ing power  that  must  be  combined  with  those  already  established  to  place  arti- 
ficial incubation  abreast  or  possibly  in  advance  of  the  natural  process." 

Carbon  dioxid  in  relation  to  incubation,  C.  C.  Thom  {Ontario  Dept.  Agr.  Bui. 
163,  pp.  51-56,  fig.  1). — ^As  shown  by  the  author's  studies,  the  air  under  hens  in 
nests  contained  on  an  average  31.93  volumes  of  carbon  dioxid  per  10,000  volumes 
of  air,  the  highest  value,  37.14,  being  noted  in  a  flat  nest  and  the  lowest  value, 
24.08,  in  a  ventilated  nest.  With  incubators  the  values  ranged  from  5.86  in  the 
case  of  a  dry  incubator  treated  with  disinfectant  to  58.21  in  a  dry  incubator 
into  which  lamp  fumes  were  conducted.  In  the  incubator  room  the  carbon 
dioxid  content  was  7. 

"Although  the  work  on  carbon  dioxid  is  not  conclusive,  the  results  so  far 
furnish  much  valuable  data,  and  establish  many  useful  relationships.  Just 
what  function,  if  any,  carbon  dioxid  performs  in  incubation,  and  to  what  ex- 
tent it  is  essential,  is  a  point  on  which  we  have  not  at  present  sufficient  experi- 
mental data  to  warrant  conclusions." 

Chemical  work  in  connection  with,  incubation  problems,  R.  Harcoukt  and 
H.  lu.  FuLMER  (Ontario  Dept.  Agr.  Bui.  163,  pp.  57-66). — Determinations  were 
made  of  the  peix*entage  weight  of  shell,  white,  and  yolk  and  the  phosphoric  acid 
and  calcium  oxid  in  each  in  a  large  number  of  samples  of  eggs.  The  results 
show  a  variation  in  weight  of  44.27  to  65.28  gm.  in  the  average  eggs  from  differ- 
ent hens.  On  an  average  egg  white  and  yolk  together  contained  about  0.11  to 
0.13  gm.  phosphoric  acid  and  about  0.03  to  0.04  gm.  calcium  oxid,  "  a  very  small 
amount  to  supply  all  the  lime  necessary  for  the  formation  of  bone  in  the  young 
chick." 

Studies  were  also  made  of  the  lime  content  of  eggs  during  different  periods  of 
incubation. 

"  It  was  soon  found  that  after  11  days  of  incubation  there  was  practically 
the  same  amount  of  lime  in  the  partially  developed  chick  as  there  was  in  the 
contents  of  the  original  egg,  but  that  at  the  end  of  the  incubation  period  there 
was  a  very  decided  increase." 

Studies  were  made  of  the  appearance  of  chicks  at  hatching  with  reference  to 
the  absorption  of  lime  from  the  shell  and  analyses  were  made  of  the  bodies  of 
chicks  hatched  in  different  ways. 

"  While  we  do  not  wish  to  draw  any  definite  conclusion  on  the  comparatively 
small  amount  of  work  which  has  as  yet  been  done,  still  we  think  it  worthy  of 
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note  that  there  appears  to  be  some  relation  between  the  lime  content  of  the 
chick  and  its  vitality,  as  indicated  by  the  percentage  of  chicks  alive  at  the  end 
of   4    weeks.  .  .  . 

"  We  are  not  prepared,  with  the  insufiicient  data  which  we  have  at  hand,  to 
give  the  above  hyi)othesis  with  reference  to  the  relationshii)  between  lime  con- 
tent and  vitality  as  a  dt'tinite  conclnsiou,  nor  to  state  what  conditions  in  incuba- 
tion will  cause  the  maximum  absorption  of  lime;  but  we  feel  that  the  point  is 
worthy  of  further  study." 
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Milk  and  its  relation  to  the  public  health  {I'uh.  Health  <nid  Mar.  Ilosp.  8crv. 
V.  S.  Hyg.  Lab.  Bui.  .'il,  pp.  757.  pis.  J),  figs.  9,  dgms.  7). — In  the  introduction 
to  this  publication,  by  W.  Wyman  ( iii».  11-17)  it  is  stated  that  "  it  has  been  the 
object  to  include  in  this  volume  all  available  data  showing  the  influence  of  millc 
as  a  carrier  of  infection,  its  chemical  composition,  the  contaminations  found 
therein,  their  influence  upon  it  as  an  article  of  food,  and  the  measures  necessary 
in  its  production  and  handling  to  ])reveut  such  contamination. 

"  It  is  evident,  from  a  broad  view  of  the  subject,  that  a  pure  and  wholesome 
milk  supply  is  possible,  and  this  volume  contains  all  the  necessary  information 
to  attain  that  end,  as  well  as  the  existing  standards  of  purity  to  which  it  should 
conform. 

"  The  three  cardinal  requirements — cleanliness,  cold,  and  speedy  transporta- 
tion from  the  cow  to  the  consumer — must  be  observed,  and  the  cow  herself  must 
be  free  from  disease.  For  their  observance,  intelligence  and  care  on  the  part 
of  the  dairyman  and  milk  dealer  are  absolutely  essential. 

''The  bearing  of  all  these  points  upon  the  wholesomeness  of  milk,  its  treat- 
ment when  contaminated,  and  its  use  as  an  article  of  food,  especially  for  infants, 
has  been  treated  in  detail  by  the  various  collaborators,"  who  contribute  the 
series  of  articles  of  which  the  bulletin  is  composed. 

Milk  as  a  cause  of  epidemics  of  typhoid  fever,  scarlet  fever,  and  diphtheria, 
&//  J.  VT.  Trask  (pp.  21-147). — An  attempt  is  made  to  show  how  serious  an  in- 
dictment might  be  returned  against  milk  as  a  carrier  of  diseases.  A  compilation 
of  ei)idemics  summarized  from  the  reports  of  some  500  is  presented  and  dis- 
cussed in  such  a  way  as  to  show  how  disease  may  be  spread  by  means  of 
infected  milk. 

The  milk  supply  of  cities  in  relation  to  the  epidemiology  of  typhoid  fever,  hy 
L.  L.  Lumsdcn  (pp.  151-159). — It  is  shown  in  this  article  how  the  milk  supply 
of  cities  becomes  contaminated  with  typhoid  bacilli,  and  epidemiological  meth- 
ods of  determining  the  influence  of  milk  as  a  factor  in  the  propagation  of 
typhoid  fever  are  considered. 

The  frequency  of  tubercle  bacilli  in  the  market  milk  of  the  city  of  Washing- 
ton, D.  ('.,  hy  J.  F.  Anderson  (pp.  103-192).— The  author  found  "that  0.72  per 
cent  of  the  samples  contained  tubercle  bacilli  virulent  for  guinea  pigs,  and  that 
11  per  cent  of  the  dairies  whose  milk  was  examined  supplied  milk  containing 
these  micro-organisms  in  sufiicient  number  and  virulence  to  render  guinea  pigs 
tuberculous.  The  milk  purchased  by  one  charitable  institution  for  the  use  of 
children  caused  tuberculosis  in  the  animals  upon  which  it  was  tested.  Evidence 
of  this  character  again  emphasizes  the  necessity  of  ai»i)lying  the  tuberculin  test 
among  dairy  herds,  and  taking  necessary  precautions  with  respect  to  milk  of 
doiibtfnl  character." 

The  relation  of  goat'tf  milk  to  the  s/iread  of  Malta  fever,  by  J.  F.  Anderson 
(pp.  19.^»-20S). — The  author  summarizes  the  evidence  proving  that  Malta  fever 
may  be  spread  by  infected  goat's  milk. 
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31  ilk  sickness,  by  G.  IF.  McCoy  (pp.  211-219). — A  brief  review  of  our  avail- 
able knowledge  regarding  this  peculiar  disease  is  presented. 

The  relation  of  coiv's  milk  to  the  zoo-parasitic  diseases  of  man,  by  C.  W.  Stiles 
(pp.  223-225). — Tbe  author  shows  that  so  far  as  the  zoo-parasitic  diseases  of 
man  are  concerned  there  is  little  to  fear  concerning  the  presence  of  such  para- 
sites in  milk. 

Morbidity  and  mortality  statistics  as  influenced  by  milk,  by  J,  M.  Eager  (pp. 
229-242). — According  to  the  figures  summarized  and  discussed  the  high  infant 
mortality  may  be  attributed  almost  entirely  to  impure  milk. 

Ice  cream,  by  H.  W.  Wiley  (pp.  245-305). — In  the  discussion  of  this  subject 
the  author  considers  the  use  of  ice  cream  as  "  an  article  of  food,  its  composition, 
the  extent  to  which  it  may  be  contaminated  or  adulterated,  and  the  results  of 
such  contamination  upon  the  public  health.  He  also  i-efers  to  the  established 
standards  governing  its  manufacture  and  presents  evidence  to  show  their  rea- 
sonableness to  the  manufacturer  and  the  consumer." 

The  chemistry  of  milk,  by  J.  H.  Kastle  and  N.  Roberts  (pp.  309-417).— The 
authors  present  "  a  general  survey  of  our  present  knowledge  regarding  the 
physical  and  chemical  characteristics  of  milk,  the  chemical  changes  in  milk 
brought  about  by  the  action  of  heat  and  acids,  and  also  those  accomplished  by 
the  action  of  enzyms  and  micro-organisms."  According  to  the  results  of  investi- 
gations conducted  by  the  authors,  the  milk  ferments  can  withstand  a  tempera- 
ture of  GO  to  65°  C.  for  some  time  without  much  real  injury.  Consideration  is 
given  "  to  the  subject  of  milk  adulteration  by  skimming,  watering,  and  the 
addition  of  foreign  substances,  including  artificial  coloring  matters  and  milk 
preservatives.  Some  attention  has  been  paid  to  the  effect  of  artificial  coloring 
matters  and  preservatives  on  the  health  of  man."  In  a  general  consideration 
of  the  Washington  milk  supply  it  was  shown  that  "  12  per  cent  of  the  samples 
examined  were  found  to  be  below  the  legal  standard,  3.7  per  cent  gave  evidence 
of  having  been  watered,  and  a  very-  large  proportion  of  the  samples  contained 
appreciable  quantities  of  dirt.  None  of  them  contained  artificial  coloring  mat- 
ters, and  only  one  contained  milk  preservatives." 

The  number  of  bacteria  in  milk  and  the  value  of  bacterial  counts,  by  M.  J. 
Rosenau  dip.  421-445). — The  author  presents  the  results  of  bacteriological  ex- 
aminations of  milk  in  many  cities  and  points  out  the  advantages  of  bacterial 
counts  to  the  health  officer  and  the  practical  dairyman. 

The  germicidal  property  of  milk,  by  M.  J.  Rosenau  and  G.  W.  McCoy  (pp. 
449-476). — This  article  has  also  appeared  in  Journal  of  Medical  Research,  IS 
(1908),  No.  1,  pp.  16.5-202. 

"  Judged  by  the  number  of  colonies  that  develop  upon  agar  plates,  the  bacteria 
in  milk  first  diminish  then  increase  in  number.  This  so-called  germicidal 
property  of  milk  occurs  only  in  the  fresh  raw  fiuid. 

"  For  the  most  part  our  work  plainly  shows  that  no  actual  reduction  in  the 
number  of  bacteria  occurs.  However,  when  compared  with  the  controls  a 
restraining  action  is  evident.  The  phenomenon  therefore  appears  to  resemble 
that  of  a  weak  antiseptic  rather  than  that  of  a  true  germicide. 

"  The  '  gei-micidal '  action  of  milk  varies  in  different  animals  and  in  the  milk 
from  the  same  animal  at  different  times.  At  most  the  action  is  variable  and 
feeble.  It  can  not  take  the  place  of  cleanliness  and  ice,  but  may  be  taken 
advantage  of  in  good  dairy  methods." 

The  significance  of  leucocytes  and  streptococci  in  milk,  by  W.  W.  Miller  (pp. 
479-486). — The  author  reviews  the  work  of  a  considerable  number  of  investi- 
gators regarding  the  presence  of  leucocytes  and  streptococci  in  milk,  and  con- 
cludes that  our  present  knowledge  concerning  their  sanitary  significance  is  very 
unsatisfactory. 
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Conditions  and  di.scasvH  of  the  coic  injurioiisli/  affecting  the  milk,  hy  J.  R. 
Molilcr  (pi).  4S!)-r)07). — Accordhii?  to  the  iiiforination  suiimiarized  by  the  author 
probably  the'  most  important  disease  of  cows,  from  the  standpoint  of  public 
health,  is  tuberculosis,  which  is  also  the  most  prevalent.  The  great  practical 
value  of  the  tuberculin  tost  is  pointed  out  and  it  is  insisted  that  all  milk  should 
either  come  from  tuberculin-tested  cattle  or  be  subjected  to  pasteurization 
under  supervision  of  competent  authorities. 

Sanituij/  insitcction  and  its  hearing  an  clean  mill-,  hij  E.  11.  Webster  (pp. 
511-523). — Very  sifjnificant  features  of  clean  and  unclean  dairying  are  shown 
by  numerous  illustrations.  The  value  of  the  score  card  in  the  sanitary  inspec- 
tion of  dairies  and  its  bearing  on  the  iiroduction  of  clean  milk  are  emphasized 
and  21  useful  suggestions  concerning  the  cows,  stables,  milk  houses,  and  meth- 
ods of  milking  and  handling  milk  are  given. 

Sanitary  tvater  supplies  for  dairy  farms,  hy  B.  M.  Bolton,  (pp.  527-539). — • 
Information  is  given  regarding  the  requirements  of  sanitary  water  supplies, 
the  sources  of  water  on  dairy  farms,  sources  of  pollution  and  methods  of 
I)revention. 

Methods  and  results  of  the  examination  of  icater  supplies  of  dairies  supply- 
ing the  District  of  Columbia,  by  B.  M.  Bolton  (pp.  543-556). — According  to  the 
results  of  an  examination  of  water  sui)plies  very  few  were  free  from  sanitary 
objection,  but  in  many  or  most  cases  the  faults  could  be  remedied  with  little 
expense. 

The  classification  of  market  milk,  by  A.  D.  Melvin  (pp.  559-561). — The 
author  suggests  that  market  milk  be  classified  as  (1)  certified  milk,  (2)  in- 
spected millv,  and  (3)  pasteurized  milk,  and  explains  the  distinction  between 
the  classes. 

Certified  milk  and  infants'  milk  depots,  by  J.  W.  Kerr  (pp.  565-5SS). — A 
brief  outline  of  the  organization  and  management  of  millv  commissions  in  the 
United  States,  established  to  encourage  the  production  of  certified  milk. 

Pasteurization,  by  M.  J.  Rosenau  (pp.  591-628). — Tlie  author  discusses  both 
the  advantages  and  disadvantages  of  pasteurization.  He  recommends  that  milk 
be  pasteurized  at  60°  for  20  minutes,  as  this  temperature  is  sufficient  to  desti'oy 
the  pathogenic  organisms  without  otherwise  materially  altering  the  character 
of  the  milk.  In  his  opinion,  in  large  communities  at  least,  pasteurization  should 
be  carried  out  under  the  supervision  of  liealth  authorities. 

Infant  feeding,  by  J.  W.  Scherescheicsky  (pp.  6ol-670). — The  present  knowl- 
edge regarding  this  subject  is  summarized  and  discussed. 

The  municipal  regulation  of  the  milk  supply  of  the  District  of  Columbia,  by 
W.  C.  Woodicard  (pp.  679-747). — The  author  gives  "the  history  of  the  devel- 
opment of  the  milk  inspection  service,  which  consists  of  supervision,  inspection 
of  dairies  and  dairy  farms,  and  inspection  of  the  milk.  It  is  shown  that  these 
measures  have  resulted  in  the  improvement  of  the  milk  supply,  and  that  there 
has  been  a  notal)le  reduction  of  morbidity  following  their  inauguration. 

"  The  laws  and  ordinances  governing  the  supervision  of  milk  are  given,  and 
ill  addition  copies  of  the  forms  of  reports,  etc.,  wliich  are  of  value  to  those 
having  supervision  of  milk  supi)lies." 

Investigation  in  milk  production.  The  relation  of  nutriment  to  product, 
T.  L.  Haecker  (Minnesota  8ta.  Bui.  106,  pp.  I.'f7-169,  figs.  5). — The  records  of 
the  cows  participating  in  the  dairy  cow  demonstration  at  the  World's  Fair  in 
St.  I>ouis  in  1904  are  summarized  and  discussed  in  such  a  way  as  to  show  the 
relation  between  nutriment  and  product.  According  to  the  data  summarized 
the  cows  consumed  an  enormous  amount  of  feed,  nearly  twice  the  amount  given 
in  ordinary  feeding.     The  Swiss  and.  llolstein  cows  received  a  large  amount 
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of  greeii  forajre,  and  the  Jersey  cows  a  large  quantity  of  alfalfa  hay.  The 
Shorthorns  received  considerable  lighter  rations  than  either  of  the  other  groups. 

From  a  comparison  of  the  daily  average  consumption  of  nutriment  and  the 
production  of  milk  and  butter  fat  with  standards  showing  the  daily  average 
nutriment  required  for  maintenance,  gain  in  weight,  and  pi'oduction,  it  appears 
that  the  Swiss  cows  received  5.SS9  lbs.,  the  Holsteius  3.G8S  lbs.,  the  Jerseys 
2.121  lbs.,  and  the  Shorthorns  0.725  lb.  more  nutriment  per  day  than  was 
actually  assimilated.  Summarizing  the  results  for  the  different  breeds  with 
respect  to  quantity  of  nutriment  required  to  produce  milk  and  milk  solids 
shows  that  the  Jersey  cows  required  12.051  lbs.,  the  Holsteius  14.839  lbs.,  the 
Shorthorns  15.520  lbs.,  and  the  Swiss  16.919  lbs.  of  nutriment  for  the  produc- 
tion of  1  lb.  of  butter  fat.  For  the  production  of  milk  solids  the  order  was  the 
same.  "  The  breed  that  comes  nearest  to  the  true  dairy  tyiie  produces  dairy 
products  with  the  smallest  amoi'nt  of  nutriment,  and  the  farther  they  deviate 
from  this  type  the  more  nutriment  is  required  for  the  production  of  a  unit  of 
dairy  product." 

In  the  authoi''s  opinion  "the  lesults  of  this  competitive  test  show  that  type 
is  the  most  important  point  in  determining  the  adaptability  of  a  cow  to 
economical  dairy  work." 

[Record  of]  the  dairy  herd,  G.  E.  Day  (Aiui.  Rpt.  Ontario  Agr.  Col.  (Did 
JSxpt.  Farm,  33  {.1901),  pp.  i 6"2-y 6'/ ) .— The  records  of  10  cows  of  the  dairy 
herd  for  1  year  are  given.  These  ranged  for  the  different  individuals  from 
19,004  to  5.263  lbs.  of  milk,  and  the  profit  over  the  cost  of  feeding  ranged  from 
$109.76  to  $17.44. 

Report  of  the  professor  of  dairy  husbandry,  H.  H.  Dean  (Ann.  Rpt.  Ontario 
Agr.  Col.  and  Expt.  Farm,  33  (1907),  pp.  i<7-/50).— Experiments  on  butter 
making  and  cheese  making,  and  studies  of  methods  of  determining  moisture 
in  dairy  products  were  conducted  in  continuation  of  previous  work  (E.  S.  E., 
19,  p.  73). 

The  method  of  determining  moisture  in  dairy  products  by  drying  samples  in 
small  tin  pans  in  a  steam  oven  was  again  studied  and  further  recommended. 
The  Gray  method  and  the  Richmond  method  were  tested  in  comparison  with 
it  and  were  found  not  altogether  satisfactory. 

The  experiments  in  butter  making  were  like  those  of  previous  years.  Accord- 
ing to  the  results  obtained  "  the  advisability  of  pasteurizing  sour  cream  for 
export  butter  would  appear  doubtful."  The  highest  average  total  scox'e  was 
given  for  butter  made  from  sweet  cream  pasteurized,  cooled,  and  having 
culture  added  before  being  churned  at  once  after  cooling,  although  the  highest 
average  score  for  tlavor  was  given  for  butter  made  from  cream  partly  sweet 
j:nd  partly  sour  when  pasteurized,  riiiened  in  the  usual  way,  and  churned  the 
following  day.  The  lowest  average  total  scores  were  those  for  butter  made 
from  pasteurized  sour  cream  churned  the  day  after  pasteurization  and  from 
cream  pasteurized  sour  and  churned  at  once  with  and  without  culture  added 
before  churning.  The  loss  of  fat  in  buttermilk  from  churning  pasteurized  sour 
cream  was  excessive.  The  butter  made  without  salt  was  given  preference 
in  London.  The  quality  of  butter  with  borax  added  at  the  rate  of  0.25  per  cent 
was  not  much  different  from  that  with  more  expensive  preservatives. 

From  a  study  of  the  effects  of  various  methods  of  churning  and  other  factors 
on  the  percentage  of  moisture  in  the  butter  the  conclusions  drawn  were  in 
accord  with  those  from  previous  work.  "  In  order  to  be  effective  these  ab- 
normal methods  have  to  be  carried  to  a  i)oint  where  the  tendency  is  to  produce 
a  greasy,  gritty,  mottled  butter.  The  flavor  of  the  butter  does  not  appear  to 
have  been  affected  very  much  by  the  various  methods  adopted." 
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In  a  study  of  the  pasteurization  of  milk  for  cheese  nialvinj?  the  average  i)er- 
centase  of  fat  in  the  whey  from  the  pastenrized  millv  was  larger  than  that 
from  the  normal  milk,  !)nt  the  yield  of  cheese  was  ahout  14  Ihs.  per  1,000  lbs. 
of  milk  larger  from  llu>  former  than  from  the  latter.  The  cheese  made  from 
the  pasteurized  milk  shrank  4.5  i)er  cent  in  1  month  as  compared  with  3.7 
]ier  cent  for  cheese  from  normal  milk.  The  average  score  for  the  former  was 
MS  as  compared  with  sn.ltl  for  the  latter.  The  results  were  considered  not  very 
satisfactory. 

In  a  study  of  methods  of  cutting  curd  from  overripe  milk,  less  loss  of  fat 
in  the  whey  and  an  increased  yield  of  cheese  amounting  to  nearly  1  lb.  of  cured 
cheese  per  1,000  lbs.  of  milk  resulted  from  the  use  of  a  knife  made  of  fine  wire 
(."lO  gage)  and  having  the  wires  ^  in.  apart,  and  cutting  the  curd  only  twice, 
as  compared  with  results  obtainetl  with  the  regular  form  of  curd  knife,  with 
the  wires  |  in.  apart,  and  cutting  the  curd  five  to  seven  times.  A  wire  curd 
knife  was  found  superior  to  the  ordinary  steel  blade  knife  for  cutting  curds 
to  be  made  into  Chetldar  cheese.  The  results  of  experiments  regarding  moisture 
in  curd  were  similar  to  those  obtained  in  corresponding  experiments  of  previous 
years.  With  a  difference  of  over  5  per  cent  in  moisture  content  in  the  curds 
there  was  but  0.5  per  cent  difference  iu  that  of  green  cheese,  and  the  acid 
developed  somewliat  faster  in  the  curds  which  were  more  moist  after  dipping. 
According  to  these  experiments  the  energy  expended  in  stirring  curds  might 
be  saved  as  the  curds  will,  if  properly  handled,  drain  sufficiently  of  themselves 
and  an  increased  yield  of  cheese  will  result.  A  further  study  was  made  of 
the  loss  from  ripening  curds  too  much  before  salting.  There  was  a  gain  of  over 
1.5  lbs.  of  cheese  per  1,000  lbs.  of  milli  by  salting  at  about  3  hours  instead 
of  about  5  hours  after  dipping,  but  the  shrinkage  was  somewhat  greater  from 
the  cheese  salted  earlier.  There  was  apparently  very  little  difference  in  the 
cpialit,y  of  the  cheese  made  from  curds  salted  at  different  stages  of  acidity. 

The  bitterness  of  milk  and  cheese,  Traillat  and  Sauton  {BuL  Soc.  Chim. 
France,  .',.  so:,  3  (1908),  ^'o.  3,  pp.  162-166).— The  relation  between  the  bitter- 
ness of  milk  due  to  tlie  action  of  micro-organisms  and  tlie  i)resence  of  acetic 
aldehyde  and  ammouiacal  salts  is  considered.  See  also  previous  work  (E.  S.  R., 
IS,  p.  873;  10,  p.  70). 

In  the  experiments  here  summarized  sterile  milk  became  bitter  when  inocu- 
lated simultaneously  with  organisms  that  produced  aldehyde  and  those  that 
produced  ammonia,  but  not  when  either  kind  was  used  alone.  The  conditions 
under  wliich  bitterness  was  iiroduced  may  occur  naturally  from  accidental 
inoculation. 

A  bitter  fermentation  of  cheese,  C.  II.  Eckles  (Ccnthl.  Bakt.  [etc.],  2.  AM., 
20  (1908),  AV>.  S-9,  pp.  229-23 J,). —The  cause  of  the  bitter  taste  occasionally  oc- 
curring in  cheese  made  at  the  dairy  department  of  the  Missouri  Station  was 
found  to  be  a  liquefying  organism,  designated  as  B.  112,  the  characteristics  of 
whicli  are  described.  This  organism  was  also  found  in  samples  of  bitter  cheese 
obtained  from  other  sources. 

Chloroform  as  an  aid  in  the  study  of  milk  enzyms,  H.  A.  Harding  and  L.  L. 
A'an  Slyke  {yew  York  Hiale  ,S7«.  Tech.  BuL  6,  pp.  .'i0-82). — The  data  reported 
in  this  bulletin  were  accunndated  by  the  authors  during  the  progress  of  inves- 
tigations at  the  station  on  tlie  curing  of  cheese  and  more  especially  in  studies 
of  the  relation  of  milk  enzyms  to  cheese  ripening.  One  essential  in  such  study 
is  some  means  of  repressing  the  lower  forms  of  life  that  attack  digesting  solu- 
tions. For  this  puri)ose  the  investigators  used  chloroform,  and  in  this  publica- 
tion report  the  results  of  their  efforts  to  determine  the  action  of  this  reagent 
with  respwt  to  its  gernucidal  properties  and  its  effect  upon  the  enzym  and 
upon  the  proteids.     They  suunnarize  the  data  as  follows: 
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"  Solubility.— At  20°  C.  (68°  F.)  skim  milk  is  saturated  by  0.55  per  cent  of 
chloroform  by  volume.  Normal  milk  containing  5  per  cent  of  fat  requires  an 
additional  1  per  cent  of  chloroform  to  produce  saturation. 

"  Germicidal  action. — Skim  milk  containing  3  per  cent  of  protein  requires  0.2 
per  cent  by  volume  of  chloroform  to  destroy  the  vegetative  bacteria  gradually 
and  0.4  per  cent  to  destroy  them  within  24  hours.  In  normal  milk  containing 
5  per  cent  of  fat,  1  per  cent  of  chloroform  destroys  the  vegetative  forms  grad- 
ually, 1.5  per  cent  destroys  them  within  24  hours,  while  2  per  cent  accomplishes 
this  result  within  4  hours.  The  spores  are  not  immediately  destroyed  even 
with  excessive  amounts  of  chloroform. 

•■  In  chloroformed  cheese  the  germicidal  action  is  slightly  variable  and  a 
uniform  destruction  of  the  vegetative  forms  was  not  obtained  with  less  than  10 
per  cent  by  weight  of  chloroform. 

"Action  on  milk  enzyms. — In  skim  milk,  digestion  progressed  at  a  imiform 
rate  in  the  presence  of  chloroform  varying  from  0.2  to  0.7  per  cent  by  volume. 
With  increasing  percentages  of  chloroform  there  was  a  decrease  in  the  rate  of 
digestion,  which  in  the  presence  of  2.5  per  cent  of  chloroform  amounted  to  12 
per  cent  of  that  occurring  in  the  presence  of  0.7  per  cent  of  chloroform.  In- 
creasing the  percentage  of  chloroform  from  2.5  to  30  per  cent  did  not  retard 
the  rate  of  digestion  much  more  than  did  2.5  per  cent. 

"  Action  on  milk  proteids. — Chloroform  above  the  amounts  required  to  satu- 
rate the  milk  settles  to  the  bottom  carrying  do^^^l  a  portion  of  the  casein, 
This  is  observable  as  a  white,  opaque  layer." 

Their  general  conclusion  from  this  work  is  that  "  chloroform  is  a  fairly  sat- 
isfactory agent  for  repressing  germ  life  in  connection  with  the  study  of  milk 
enzyms.  Quantitative  studies  of  the  action  of  such  enzyms  should  receive  a 
correction  of  at  least  10  per  cent  where  2.5  per  cent  of  chloroform  or  more  is 
used." 

VETERINARY  MEDICINE. 

The  disinfectant  action  of  light  upon  pathogenic  bacteria,  E.  Neumark 
{Inaiiff.  Diss.  Unir.  Gicsscn,  1901,  pit.  70',  pi.  1). — The  effect  of  direct  and  dif- 
fuse sunlight  was  tested  upon  a  number  of  bacteria.  It  was  found  that  in 
direct  sunlight  anthrax  spores  are  killed  in  25  to  .30  minutes,  anthrax  bacilli 
in  20  to  25  minutes,  coli  bacilli  in  60  minutes,  hog-cholera  bacilli  in  2  hours,  the 
bacilli  of  fowl  cholera  in  8  to  10  minutes,  and  the  Ijacilli  of  swine  plague  in  the 
same  length  of  time.  These  tests  were  made  with  bacteria  on  agar  plates. 
Diffuse  sunlight  required  a  much  longer  time  for  the  manifestation  of  disin- 
fectant action  upon  bacteria.  The  organism  of  swine  erysipelas  in  water  was 
not  destroyed  by  direct  sunlight  after  an  exposure  of  8  hours. 

It  is  apparent  from  these  results  that  direct  sunlight  possesses  a  powerful 
disinfectant  action.  The  susceptibility  of  different  bacteria  to  sunlight  varies 
greatly,  but  the  results  show  that  it  is  of  great  importance  in  disinfection  after 
the  occurrence  of  contagious  diseases.  In  the  author's  opinion,  light  exercises 
a  direct  effect  upon  the  bacteria  rather  than  an  indirect  effect  upon  the  nutrient 
media.     Electric  light  is  much  less  effective  than  sunlight. 

Results  of  investigations  in  the  field  of  general  pathology  and  patho- 
logical anatomy  of  man  and  animals,  O.  Lubaesch  and  R.  Ostertag  (Erycb. 
AUfj.  Path.  Mvnsch.  u.  Tiere,  11  {1901),  pt.  2,  pp.  XI+1224).— In  this  volume 
an  elaborate  review  is  given  of  literature  relating  to  the  pathology  of  the  nerv- 
ous system,  reproductive  organs,  circulatory  system,  and  bones,  particularly  to 
Russian  and  Polish  literature  along  these  lines.  The  other  subjects  discussed 
in  the  volume  include  the  formation  of  glycogen,  thrombosis,  tumors,  and  cellu- 
lar pathology. 
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Annual  report  on  investigations  in  the  field  of  veterinary  medicine, 
Ellen BKiu'.KR  and  Sciiutz  {-hUircshcr.  ]'ct.  Med.,  2(1  {190U),  pp.  TIII+.'i33). — 
As  in  previous  reports  of  tliis  series,  a  review  is  given  of  tlie  more  iiiiportaut 
results  announced  during  the  year  in  the  field  of  veterinary  science.  The  sub- 
ject-matter is  arranged  under  20  general  headings  classified  according  to  the 
nature  of  the  work. 

Keport  on  the  operations  of  the  veterinary  sanitary  service  of  Paris  and 
the  department  of  the  Seine  for  the  year  1906,  II.  Martel  {Rapport  stir  Ics 
Operations  dii  Service  Vet&rinaire  Sanitaire  de  Paris  et  du  Departement  de  la 
Seine  pendant  VAnnec  1906.  Paris,  1901,  pp.  171). — The  veterinary  service  has 
had  the  subject  of  rabies  under  constant  attention  and  this  disease  is  disap- 
pearing. (Jlanders  is  rapidly  diminishing  in  importance  on  account  of  the  strin- 
gent rules  which  have  been  adopted  for  its  control.  All  horses  which  show  even 
the  slightest  evidence  of  glanders  are  slaughtered.  The  distribution  of  tubercu- 
losis remains  stationary  for  the  reason  that  the  methods  thus  far  adopted  in  the 
control  of  this  disease  are  ineffectual.  It  is  stated  that  the  sanitary  condition 
of  meats  in  the  abattoirs  and  markets  of  Paris  has  improved  by  reason  of  tlie 
careful  inspection  of  these  products. 

A  large  part  of  the  report  is  occupied  with  tabular  data  concerning  the  preva- 
lence of  various  infectious  diseases,  the  inspection  of  live  animals,  milk  inspec- 
tion, and  veterinary  police  regulations. 

Report  of  the  royal  veterinary  high  school  at  Dresden,  1906,  W.  Elle?^- 
BERGER  ET  AL.  (Bcr.  K.  Tierdrztl.  Uochsclmle  Dresden,  n.  ser.,  1  {1906),  pp.  222, 
pis.  .'/,  //(/.  1). — The  larger  part  of  this  report  is  occupied  with  special  reports  by 
members  of  the  faculty  on  anatomical,  physiological,  chemical,  physical,  surgi- 
cal, medical,  and  sanitary  work  and  investigations  in  animal  breeding.  In 
the  pathological  work  of  the  year  special  mention  is  made  of  cases  of  actinomy- 
^cosis  of  the  esophagus  in  cattle,  primary  tuberculosis  of  the  tongue  in  calves, 
and  multiple  tuberculosis  of  the  subcutaneous  connective  1  issue  in  cattle. 
.  During  the  year  under  report  considerable  experience  was  had  in  the  diag- 
nosis, of  rabies  and  in  agglutination  and  mallein  tests  for  glanders.  Neither 
of  these  tests  for  glanders  failed  in  a  single  instance.  It  was  found  possible 
to  immunize  cattle  against  tuberculosis  by  means  of  injections  of  attenuated  and 
dead  human  tubercle  bacilli.  So  long  as  the  duration  of  the  immunity  thus 
produced  is  not  known  it  is  recommended  that  the  vaccination  be  repeated 
annually. 

Notes  from  practice,  G.  Friedrich  {Wchnschr.  Tierheilk.  u.  ViehzueJit,  51 
{1901),  'So.  .'i6,  pp.  90 1-905). — An  outbreak  of  dysentery  among  calves  was  in 
no  way  checked  by  the  application  of  antiseptics  to  the  umbilicus.  The  use  of 
a  polyvalent  serum,  however,  offered  complete  protection. 

Notes  are  giAen  on  a  case  of  tetanus  in  a  cow  as  a  result  of  a  puncture  of 
the  stomach  wall  by  a  foreign  body  from  the  inside  and  on  a  case  of  air  emboly 
following  upon  parturition  in  a  cow. 

The  veterinary  section,  R.  W.  Jackson,  R.  Moore,  and  R.  11.  Williams 
{Transvaal  Ayr.  Jour.,  5  {1901),  So.  20,  pp.  91Jf-924). — A  copy  is  given  of  a 
])aper  published  in  1881  regarding-  the  status  of  horse  sickness  in  the  Transvaal 
at  that  time.  The  disease  prevailed  extensively  but  the  remedies  employed  were 
not  calculated  to  restrict  it. 

At  the  present  time  there  are  171  outbreaks  of  East  Coast  fever  in  Natal. 
Brief  statements  are  given  regarding  the  occurrence  of  this  disease. 

Annual  report  on  the  distribution  of  animal  plagues  in  the  German  Empire 
{Jahresber.  Verhr.  Tierseuvh.  Dent.  Reiehe,  21  {1906),  pp.  rt+S95,  maps  J/).— 
From  the  official  reports  received  by  the  Imperial  Health  Office  a  general  state- 
ment is  presented  regarding  the  prevalence  in  the  CJerman  Empire  of  anthrax, 
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blackleg,  rabies,  glanders,  fout-and-moutli  disease,  pleuro-pneunionia,  sheep 
pox,  sheep  scab,  swine  i)lague,  hog  cholera,  fowl  cholera,  tuberculosis,  etc.  A 
large  part  of  the  report  is  occupied  with  tables  showing  the  distribution  of 
these  diseases  in  detail.  Copies  are  also  given  of  various  quarantine  regula- 
tions against  different  foreign  countries. 

Sodium  cinnamate  and  leucocytosis  in  anthrax  in  rabbits,  G.  Boehm  (Arch. 
Hyg.,  62  (1907).,  A'o.  J/,  pp.  3-'t3-36.'i). — The  intravenous  or  subcutaneous  injec- 
tion of  sodium  cinnamate  in  rabbits  causes  a  pronounceil  hyperleucocytosis,  but 
their  resistance  to  anthrax  is  only  slightly  increased  by  artificially  increasing 
the  number  of  leucocytes.  The  blood  of  rabbits  at  the  height  of  leucocytosis 
])Ossesses  no  bactericidal  power  and  the  number  of  blood  plaques  is  not  dimin- 
ished. 

The  prolongation  of  the  period  of  incubation  of  rabies  under  various  con- 
ditions, C.  Fermi  {Arch.  Farmacol.  Spcr.  e  Sci.  Aff.,  6  (1907),  'No.  11,  pp. 
587-593). — As  a  result  of  dilution  of  rabies  virus  to  the  extent  of  10,000  to 
60,000  times,  the  period  of  incubation  in  inoculated  animals  was  extended  from 
3  to  22  days.  Similarly  after  filtration  of  the  virus  the  period  of  incubation 
was  extended  from  2  to  12  days.  When  rabies  virus  was  previously  treated 
with  potassium  permanganate,  carbonate  of  soda,  iodin,  and  other  substances, 
the  symptoms  of  rabies  appeared  2  days  later  than  in  the  control  animals. 

Treatment  of  tetanus  with  Behring's  antitoxin  in  veterinary  medicine, 
A.  ScHOTTE  (Iiiouff.  Diss.  Univ.  Bern,  1907,  pp.  163). — The  literature  relating 
to  cases  of  tetanus  which  have  been  treated  by  the  antitoxic  method  is  carefully 
summarized  and  results  presented  in  a  tabular  form  to  show  the  clinical  history 
of  each  case.  Three  cases  of  tetanus  in  horses  were  treated  by  the  author 
with  antitoxin  with  the  result  that  two  died  and  one  recovered  after  repeated 
injections.  Judging  by  the  results  thus  far  obtained  by  the  author  and  other 
investigators,  the  antitoxic  treatment  of  tetanus  in  animals  appears  to  be  a 
somewhat  tedious  and  expensive  method. 

Treatment  of  trypanosomiases,  A.  Laveran  and  A.  Tiiiroux  (Co)npt.  Rend. 
Acad.  ,Sci.  [Paris],  l.',5  {1907),  No.  19,  pp.  759-7^2).— During  the  past  few 
years  many  experiments  have  been  made  in  the  use  of  various  forms  of 
arsenical  compounds  in  the  treatment  of  diseases  caused  by  trypanosomes. 
Some  favorable  results  have  been  obtained  from  the  use  of  atoxyl,  but  in 
many  cases  this  drug  has  led  to  disappointment.  In  the  experiments  of  the 
authors,  which  were  largely  conducted  on  guinea  pigs  infected  with  surra, 
results  were  obtained  which  indicate  that  it  may  be  desirable  to  use  both 
atoxyl  and  arsenic  trisulphid. 

Treatment  of  dourine,  W.  L.  Yakimoff  {Ccnthl.  Bait,  [etc.],  1.  A7)t.,  Orig., 
Jf5  {1907),  No.  5,  pp.  Ji37-Jf50). — Trypanrot,  in  experiments  carried  on  by  the 
author,  was  found  to  be  a  specific  against  the  trypanosome  of  dourine.  In 
mice  0.5  cc.  of  a  1  per  cent  solution  of  trypanrot  caused  the  complete  disap 
pearance  of  the  trypanosomes  from  the  blood  after  they  had  been  demon- 
strable in  the  blood  for  a  period  of  4  or  5  days.  In  order  to  prevent  the 
recurrence  of  the  disease  it  is  necessary  to  repeat  the  injections  with  trypanrot 
at  frequent  intervals.  As  a  curative  agent  for  dourine  trypanrot  appears  to 
be  of  high  value.  It  has,  however,  little  protective  power  and  may  exert  a 
toxic  influence.     This  has  been  shown  to  be  the  case  in  guinea  i)igs. 

Dourine  and  a  few  conditions  simulating  it,  E.  T.  Davison  {Amer.  Vet. 
Rev.,  32  {1907),  No.  1,  pp.  Ji'i-^i9). — The  etiology  of  dourine  is  briefly  discussed. 
Attention  is  called  to  the  fact  that  a  great  variety  of  pathological  conditions 
may  cause  the  disappearance  of  pigment  similar  to  that  observed  in  dourine. 
This  may  occur  as  a  result  of  chafing,  alkali  dust,  sun  scald,  vesicular  erup- 
tion, bursatti,  etc.     It  is  also  frequently  noted  in  cases  of  so-called  piuto  horses. 
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The  author  beliovos  that  many  other  pathological  eoiiditioiis  have  been  luistakeu 
for  dourine. 

A  contribution  to  the  study  of  the  relationship  between  avian  and  human 
tuberculosis,  S.  G.  Shattock  et  al.  {Lancet  [London],  1907,  II,  No.  21,  pp. 
lJfJiS-lH5). — In  a  series  of  experiments  carried  on  by  the  authors,  the  human 
tubercle  bacillus  was  found  to  be  pathogenic  for  pigeons  to  only  a  very  limited 
degree.  No  general  infection  was  set  up,  but  merely  a  local  reaction  sometimes 
affecting  the  nearest  glands.  The  avian  tubercle  bacillus  as  obtained  from 
various  species  of  birds  proved  likewise  to  be  only  slightly  pathogenic  for 
guinea  pigs.  No  transformation  was  observed  in  tlie  human  tubercle  bacillus 
by  inoculation  into  birds,  and  the  results  of  feeding  and  inoculation  experi- 
ments indicate  quite  clearly  that  the  human  and  avian  tubercle  bacilli  are  dis- 
tinct forms.  Little  reliance  is  placed  on  the  opsonic  test,  for  the  reason  that 
it  has  been  found  that  opsonin  may  be  extracted  from  tuberculous  serum  by 
saturating  it  with  a  thick  suspension  of  melanin. 

Relationship  between  tubercle  bacillus  and  other  acid-fast  bacilli,  L. 
Panisset  {Rev.  Gin.  Med.  Vet.,  10  {1007),  No.  118,  pp.  5.?.3-.537).— Numerous 
authors  have  called  attention  to  the  resemblance  between  the  tubercle  bacillus 
and  other  relatetl  organisms  with  waxy  or  fatty  membrane.  In  the  experi- 
ments reportal  by  the  author  of  this  paiier  cultures  of  the  grass  bacillus  and 
timothy  bacillus  were  suspended  in  collodion  sacs  in  the  peritoneum  of  rabbits. 
The  cultures  were  placed  in  new  sacs  and  introduced  into  other  rabbits  from 
time  to  time  in  order  to  facilitate  the  interaction  of  the  bacilli  and  the  fluids 
of  the  rabbit  body.  No  indication  was  obtained  of  any  tendency  on  the  part  of 
the  bacilli  to  become  pathogenic. 

Skin  and  eye  reaction  to  tuberculin  in  cattle,  M.  Vanderheyden  {Ann.  Med. 
Vet.,  56  {1907),  No.  11,  pp.  611-616). — These  two  methods  for  obtaining  a  reac- 
tion to  tuberculin  were  tested  on  healthy  and  tuberculous  cattle  with  the  result 
that  the  methods  appeared  to  have  no  practical  value  in  the  diagnosis  of  tuber- 
culosis. 

The  diagnosis  of  tuberculosis  in  cattle  by  the  simultaneous  use  of  the 
eye-and-skin  reaction  to  tuberculin,  J.  Lignieres  {Compt.  Rend.  Aead.  Sci. 
[Parii^],  l-'io  {1907),  No.  2,i,  pp.  9-'f8-950). — During  the  author's  experiments 
the  simultaneous  application  of  tuberculin  to  the  skin  and  eye  was  made  on 
more  than  200  cattle.  In  every  case  where  a  positive  reaction  was  obtained 
from  applying  the  tuberculin  merely  to  tlie  skin,  the  comldnation  eye-and-skin 
test  was  also  positive.  All  cattle  which  subsequently  proved  to  be  nontubercu- 
lous  gave  negative  reactions. 

Ophthalmo-reaction  in  cattle,  Morel  {Hyg.  Viande  et  Lait,  1  {1907),  No.  11, 
pp.  .'{93-507). — Clinical  notes  are  given  on  the  results  of  a  long  series  of  tests 
of  the  ophthalmic  reaction  to  tuberculin  in  cattle.  The  author  obtained  good 
results  with  this  test  and  believes  that  it  may  be  serviceable  in  cases  where  the 
hyi)odermic  application  of  tuberculin  could  not  be  made.  In  every  case  of  reac- 
tion in  which  i)ost-mortem  examination  was  subsequently  made  the  indications 
of  the  test  were  confirmed. 

The  skin  reaction  to  tuberculin,  J.  LiGNii<;RES  {Compt.  Rend.  Acad.  Set. 
\  Paris],  11,5  {1907),  No.  18,  pp.  727-729).— In  the  opinion  of  the  author  distinc- 
tion should  be  made  between  cuti-reaction  in  which  tubei'culin  is  simply  rubbed 
upon  the  uninjured  skin  and  dermal  reaction  in  which  the  skin  is  somewhat 
scarified.  It  is  maintained  that  cuti-reaction  will  give  positive  results  if  re- 
peated at  intervals  no  longer  than  24  hours.  From  4  to  0  drops  of  tuberculin 
may  be  rubbed  upon  the  skin  with  a  cotton  tampon.  After  such  treatment  the 
reaction  is  entirely  local  but  easily  recognized.  There  is  no  organic  reaction  or 
appreciable  elevation  of  temperature. 
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Cuti-reaction  to  tuberculin  in  experiments  with  calves  and  dogs,  F.  Ar- 
LOiNG  (Compt.  Raul.  buc.  Biol.  [Paris].  63  (1907),  No.  3^,  pp.  J,99-501).— In 
experiments  with  calves  and  dogs  l^nown  to  be  tuberculous,  the  cuti-reaction 
failed  to  occur  in  a  lai-ge  percentage  of  cases  and  this  method  is,  therefore, 
considered  unreliable. 

Memorandum  on  inquiries  made  in  1905-6  with  respect  to  -pig  tuberculosis, 
and  administration  in  London  in  regard  to  meat  of  tuberculous  pigs,  G.  S. 
Buchanan  (Ann.  Rpt.  Local  Govt.  Bd.  [(Jt.  Brit.],  35  (1905-6),  pp.  21-2.^).— 
According  to  the  author,  the  conditions  of  the  meat  trade  at  the  Smithfield 
central  meat  market  are  such  that  systematic  examination  of  all  hog  carcasses 
is  Impossible.  It  is  admitted,  therefore,  that  tuberculosis  pork  may  be  sold  in 
this  market  without  the  fact  being  ascertained  by  meat  inspectors.  The  chief 
defect  of  the  present  system  of  inspection  consists  in  the  fact  that  inspection  is 
made  on  the  dressed  carcass  and  not  upon  the  whole  animal  at  the  time  of 
slaughtering.  The  present  requirements  of  the  Royal  Commission  regarding 
tuberculosis  in  pork  are  that  all  carcasses  in  which  the  disease  is  recognized 
shall  be  condemned. 

Echinococcosis  in  the  domesticated  animals,  M.  A.  Martin  (Jour.  Compar. 
Path,  and  Thcr.,  20  (1907),  No.  4,  pp.  305-32-'/). — The  literature  relating  to 
echinococcosis  in  domestic  animals  is  quite  extensive.  In  the  present  article 
the  author  has  undertaken  a  general  review  of  the  subject  with  especial  refer- 
ence to  recent  additions  to  our  knowledge  of  the  disease. 

Foot-and-mouth  disease,  R.  Marra  (Rev.  Gen.  Med.  Vet.,  11  (1908),  No.  122, 
pp.  Ji9-57). — The  means  by  which  foot-and-mouth  disease  is  carried  from  one 
animal  to  another  are  discussed  in  some  detail.  Although  it  is  commonly  stated 
that  recovery  from  an  attack  of  foot-and-mouth  disease  confers  an  immunity 
which  exists  for  4  to  8  months,  in  the  author's  experience,  on  the  other  hand, 
no  such  immunity  seemed  to  arise.  Animals  which  had  just  recovered  from 
foot-and-mouth  disease  were  more  susceptible  than  those  which  had  never  been 
affected. 

A  form  of  enzootic  mammitis  in  cows,  P.  Stazzi  (Clin.  Vet.  [Milan],  Sez. 
iici.,  30  (1907),  No.  5,  pp.  191-208,  pi.  1). — Detailed  clinical  notes  are  given  on 
the  symptoms  and  course  of  a  form  of  mammitis  in  cows.  The  author  states 
that  in  his  experience  mammitis  caused  by  streptococcus  is  of  a  chronic,  catar- 
rhal, or  puruleiit  form,  and  that  caused  by  staphylococcus  or  micrococcus  is 
usually  catarrhal  but  may  become  acute  and  parenchymatous.  The  ordinary 
epizootic  form  of  mammitis  is  due  to  Bacillus  mastiditis  contagiosce. 

Milk  fever  in  cows,  11.  Thompson  (Vet.  Rec,  20  (1907),  No.  1009,  pp.  329- 
331). — Attention  is  called  to  an  article  published  by  the  author  in  1877  in  which 
it  was  maintained  that  the  cause  of  milk  fever  was  to  be  sought  in  some  dis- 
turbance of  the  milk  secretion  in  the  udder.  The  author  is  of  the  opinion  that 
by  means  of  bandages  properly  applied  to  the  udder  a  pressure  might  be  brought 
about  which  would  give  the  same  results  as  distention  with  air  or  liquid. 

Verminous  bronchitis  in  cattle  and  means  of  combating  it,  A.  Scheibel 
(Deiit.  Ticrdrztl.  Wehnschr.,  15  (1907),  No.  .//8.  pp.  673-677,  fig.  i).— The  symp- 
toms and  pathological  anatomy  of  verminous  bronchitis  are  described  in  detail 
with  particular  reference  to  the  differential  diagnosis  between  this  disease  and 
tuberculosis.  The  best  results  in  the  treatment  of  the  disease  have  been 
obtained  from  applying  in  the  trachea  a  spray  containing  creosote,  alcohol,  and 
water. 

Parasites  of  cattle  and  sheep,  J.  Penberthy  (Jour.  Roy.  Agr.  Soc.  England, 
n7  (1906),  pp.  6Jt-97,  figs.  If/). — Economic  and  biological  notes  are  given  on 
warble  flies,  cattle  lice,  mange  mites,  ticks,  ringworm  fungus,  stomach  worms, 
lungworms,  flukes,  tapeworms,  sheep  tick,  sheep  botfly,  parasite  bronchitis,  etc. 


VETERINARY    MEDICINE.  1185 

Gangrenous  mammitis  in  sheep  naaintained  from  milk,  J.  Bridrk  (Bid.  Knc. 
Cent.  Mnl.  Vrt..  ,s",  (lUOl),  No.  22,  pp.  500-505).— The  etiology  and  pathology 
of  this  disease  are  brioHy  discussed.  Among  the  various  remedies  which  have 
been  ti'ied  for  controlling  it  none  has  given  results  so  satisfactory  as  those  ob- 
tained by  vaccination.  The  vaccine  used  by  the  author  was  prepared  by  attenu- 
ating pure  cultures  of  the  organism  of  the  disease  for  several  weeks  at  a 
temperature  of  o7°  C.  In  order  to  avoid  abortion  as  a  result  of  vaccination, 
the  arthor  recommends  that  animals  should  be  vaccinated  during  the  tirst  2 
months  of  gestation.  The  use  of  the  method  recommended  by  him  has  resulted 
in  reducing  the  disease  about  70  per  cent. 

A  method  for  combating'  sheep  pox,  D.  Konew  (CcnthJ.  BaJct.  [rtc.^,  1.  AM., 
Ix'cf.,  J,0  (lUOl),  No.  11-12,  pp.  331-339).— T\\e  reaction  obtained  in  rabbits  by 
inoculating  them  with  sheep-pox  virus  was  not  sufficient  to  obtain  a  vaccine, 
and  goats  were  then  used  for  this  purpose.  It  was  found  that  after  sheep-pox 
virus  had  been  passed  through  goats  15  times  a  vaccine  was  obtained  which 
was  very  efficient  in  protecting  sheep  against  the  disease.  This  vaccine  was 
tested  in  117  localities  on  nearly  02,000  sheep  with  excellent  results. 

The  occurrence  of  pathogenic  micro-organisms  in  healthy  swine,  P.  A.  Van 
Vklzen  {Inaiuj.  Disx.  Uiiir.  Bern,  1907,  pp.  9()). — Historical  and  critical  notes 
are  given  on  the  literature  relating  to  the  tinding  of  virulent  pathogenic  bacteria 
in  the  organs  of  healthy  swine.  The  author  made  a  long  series  of  observations 
on  this  subject  with  particular  reference  to  the  more  important  species  of  bac- 
teria which  affect  swine.  The  bacilli  of  swine  erysipelas  were  less  frequently 
found  in  healthy  swine  than  has  usually  been  reported  by  other  investigators. 
Tubercle  bacilli  were  not  found  in  healthy  animals.  On  the  other  hand,  the 
bacilli  of  necrosis  and  pseudotuberculosis  as  well  as  BnciUus  ciiteritidis  were 
quite  fre(iuently  obtained  from  the  organs  of  apparently  healthy  swine. 

A  discussion  of  Uhlenhuth's  investigations  on  the  etiology  of  hog  cholera, 
A.  Stadie  (Berlin.  Tlcrdrztl.  Wchnsehr.,  1907,  No.  //J,  i)p.  799,  800).— It  is  con- 
sidered as  demonstrated  that  hog  cholera  in  Germany  is  caused  by  filterable 
virus.  The  work  thus  far  done  in  perfecting  a  vaccine  is  briefly  reviewed. 
Good  results  have  been  obtained  by  a  number  of  investigators  in  the  use  of  an 
active  hog-cholera  serum.  Credit  is  given  to  the  Bureau  of  Animal  Industry 
of  this  Department  for  priority  along  this  line.  The  method,  however,  is  con- 
sidered too  elaborate  and  expensive.  Further  investigations  are,  therefore, 
desirable  for  the  iiurpose  of  simplifying  the  vaccination  methods. 

The  effect  sometimes  produced  by  feeding  immature,  unsound,  and  mouldy 
com  to  equines,  li.  C.  Tiffany  (Amer.  Vet.  Rei\,  30  (1907),  No.  12,  pp.  I.'i25- 
lJi30). — Clinical  notes  are  given  on  a  number  of  serious  or  fatal  cases  of 
poisoning  in  horses  from  eating  unsound  or  moldy  corn.  These  symptoms  were 
usually  those  of  meningitis  and  the  lesions  found  upon  post-mortem  examination 
resembled  those  of  this  disease.  No  medicinal  treatment  has  proved  satis- 
factory. 

A  nasal  ulcer  resembling  glanders  in  the  horse,  L.  Cominotti  (Clin.  Vet. 
[Milan],  Sez.  Prat.,  30  (1907),  No.  30,  pp.  J,85-Jf91,  fig.  i).— The  literature  re- 
lating to  nasal  ulcerations  in  horses  is  briefly  reviewed.  A  detailed  description 
is  given  of  a  case  observed  by  the  author  which  appeared  to  be  due  to  Saccha- 
romyees  erjui. 

The  histological  lesions  of  experimental  glanders,  C.  W.  Duval  and  P.  (i. 
White  (Trans.  Assoc.  A^ncr.  Physicians.  22  (1907),  pp.  398-.'i28.  pis.  .)). — Con- 
flicting observations  had  left  it  uncertain  whether  the  histological  changes  in 
experimental  glanders  vary  with  the  virulence  of  the  glanders  bacillus.  In 
order  to  determine  this  point  the  author  carried  out  a  series  of  experiments  on 
rabbits  and  guinea  pigs. 
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It  was  found  that  the  glanders  bacillus  may  be  so  modified  in  virulence  as  to 
produce  lesions  widely  different  in  tlieir  histological  features.  The  most  viru- 
lent cultures  produce  primary  necrosis  of  the  tissue  followed  by  an  invasion  of 
polymorphonuclear  leucocytes.  Glanders  bacilli  of  moderate  virulence  give  a 
primary  lesion  of  an  acute  inflammatory  nature  without  necrosis.  Attenuated 
bacilli  produce  proliferation  with  the  formation  of  giant  cells.  Numerous  grada- 
tions occur  between  the  lesions  of  acute  exudative  and  chronic  proliferative 
glanders.    The  glanderous  lesion  is  always  focal  in  character. 

A  simplified  method  of  diagnosing  glanders  by  agglutination,  W.  E.  King 
and  E.  M.  Houghton  (Aincr.  Vet.  Rcr.,  31  {1007),  No.  2,  pi).  178-190,  figs.  2).— 
In  the  opinion  of  the  authors,  the  chief  advantages  of  the  agglutination  method 
for  diagnosing  glanders  are  its  reliability,  convenience,  and  the  possibility  of 
using  it  for  confirming  diagnosis  after  the  death  of  the  animal.  The  apparatus 
necessary  for  carrying  on  the  test  is  described  and  various  details  connected 
with  the  laboratory  work  are  discussed.  If  four  agglutination  tubes  are  used 
and  negative  results  are  olttained  in  all  these  tubes,  this  may  be  considered  as 
positive  proof  that  the  animal  is  not  affected  with  glanders.  Similarly  if  a  I'e- 
action  is  obtained  only  in  a  tube  in  which  the  serum  is  diluted  200  times,  the 
diagnosis  of  glanders  is  not  indicated.  If  agglutination  takes  place  at  dilutions 
of  200  and  500  but  not  at  800  and  1,200,  the  case  may  be  considered  doubtful. 

Skin  and  eye  reaction  to  mallein,  A.  Putzeys  and  T.  Stiennon  (Ann.  MM. 
Vet.,  56  {1907),  No.  11,  pp.  616-619).— A  test  was  made  of  these  methods  of 
obtaining  a  reaction  in  glandered  horses.  For  this  purpose  the  authors  experi- 
mented with  2  horses  and  came  to  the  conclusion  that  the  skin  and  eye  reaction 
to  mallein  is  of  no  ]iractical  importan('(>  for  the  reason  that  it  is  too  inconstant. 

Interpretation  of  the  reaction  to  mallein,  II.  Racca  {VI in.  Vet.  [Milan],  Sez. 
Prat.,  30  {1907),  Nos.  32,  pp.  517-526;  33,  pp.  5',0-5Ji2;  3-'i,  pp.  55.',-558;  35,  pp. 
570-573;  36,  pp.  585-590;  37,  pp.  598-603).— A  critical  review  is  presented  of  the 
literature  relating  to  the  use  of  mallein  with  particular  reference  to  the  inter- 
pretation of  the  reaction  of  glandered  horses. 

The  horse:  Its  treatment  in  health  and  disease,  edited  by  J.  W.  Axe  {Lon- 
don [1907],  Vol.  8,  pp.  XII+189-J,12,  j)ls.  /,},  flr/.s.  .9//).— In  this,  the  eighth  vol- 
ume of  the  general  treatise  on  the  horse,  prepared  under  the  author's  direction, 
breeding,  training,  stables,  examination  of  horses  as  to  soundness,  and  related 
topics  are  taken  up. 

The  pathological  changes  in  the  eggs  and  oviducts  of  birds,  S.  P.  von 
DuRSKi  {InaiKj.  Diss.  I'nir.  Bern,  1907,  pp.  35,  pis.  3). — Descriptions  are  given 
of  the  anatomical  characters  of  various  sorts  of  abnormal  eggs.  The  patholog- 
ical anatomy  and  physiology  of  the  oviducts  are  also  discussed  with  particular 
reference  to  the  connection  between  these  pathological  conditions  and  the  pro- 
duction of  abnormal  eggs. 

The  histology  of  fowl  plague,  J.  Schiffmann  {Vcnthl.  Bakt.  [etc.],  1.  Aht., 
Orig.,  1/5  {1907),  No.  5,  pp.  393-'i03,  pi.  1). — A  number  of  inoculation  experi- 
ments with  the  virus  of  fowl  nlague  were  made,  particularly  in  geese.  In  the 
cerebrum  of  artificially  inoculated  geese  certain  corpuscles  were  found  which  in 
some  respects  resembled  Negri  bodies,  but  could  be  distinguished  from  them 
by  the  fact  that  the  Negri  bodies  may  occur  in  large  numbers  in  a  single  cell, 
while  the  corpuscles  of  fowl  plague  occur  singly  in  each  cell.  These  specific 
bodies  were  found  only  in  inoculated  birds  and  never  in  healthy  geese.  Ne- 
crotic ai'eas  were  also  noted  as  the  characteristic  lesions  of  the  disease. 

Epithelioma  contagiosum,  A.  T.  Kinsley  {Ainer.  Vet.  Rev.,  30  {1907),  No. 
12,  pp.  11/38-1  f/liS,  figs.  Jf). — Notes  are  given  on  the  occurrence  of  this  disease 
and  on  the  pathological  histology  observed  in  the  characteristic  lesions.  It  is 
difficult  to  differentiate  between  this  disease  and  roup  and  the  two  may  be 
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identical.  Good  results  are  reported  in  treatinjjc  the  disease  by  the  use  of 
solutions  of  creolin,  phenol,  etc. 

Leukemia  in  fowls,  J.  Kon  (Arch.  Path.  Anat.  u.  Physiol.  [Virchotcl,  190 
(1907).  \o.  2.  pp.  ,i3S-S.'i9). — Cases  previously  reported  as  leukemia  in  fowls 
are  belie\ed  by  the  author  to  have  been  examples  of  lencoeytosis.  During 
the  progress  of  experiments  on  fowls  in  the  study  of  diseases  and  other  mat- 
ters one  case  of  true  leukemia  was  observed,  the  gross  and  microscopic  pathol- 
ogy of  which  is  described  in  detail.  The  chief  histological  changes  consisted 
in  a  cellular  hyperplasia  of  the  bone  marrow  and  spleen  and  cellular  infiltra- 
tion of  the  other  organs.  The  infiltration  was  particularly  marked  in  the  liver. 
The  ratio  of  leucocytes  to  red  corpuscles  was  1 :  2.  The  relative  occurrence 
of  the  different  kinds  of  leucocytes  was  as  follows :  Large  mononuclear  cells 
70.7  per  cent,  small  lymi)hocytes  22  per  cent,  eosinophilous  cells  6.3,  and  masked 
cells  1.2.  The  spleen  is  considered  as  an  important  source  of  the  leucocytes 
in  this  disease. 

The  common-sense  poultry  doctor,  .J.  II.  Robinson  (Boston,  Mass.,  1907,  pp. 
176). — Chapters  are  given  on  the  relationship  of  cleanliness  and  sanitation  to 
the  general  health  of  poultry  and  the  symptoms  of  disease.  The  larger  part 
of  the  volume  is  occupied  with  practical  notes  on  the  occurrence,  symptoms, 
and  treatment  of  the  more  important  diseases  which  affect  poultry. 

Introduction  to  the  official  inspection  of  fowls,  O.  (Jraffunder  (Anleitung 
sur  amtsticrarztliclien  Untersuchung  dcs  GcfliigcJs.  Berlin,  1907,  pp. 
Ill +111). — The  production  of  poultry  in  Germany  is  quite  insufficient  for 
national  consumption,  and  the  author  has,  therefore,  undertaken  the  prepara- 
tion of  the  present  pamphlet  as  an  encouragement  to  the  poultry  industry.  It 
contains  information  on  the  nature  and  means  of  distribution  of  the  most 
important  poultry  diseases,  including  fowl  cholera,  fowl  plague,  roup,  tubercu- 
losis, and  various  other  diseases  of  less  importance,  with  particular  attention 
to  the  methods  of  inspection  of  living  and  dressed  fowls  in  the  detection  of 
various  diseases.  Copies  are  given  of  the  German  laws  relating  to  fowl  dis- 
eases, which  provide  for  compulsory  notification  in  case  of  outbreaks  of  fowl 
cholera  or  fowl  plague,  but  not  for  other  fowl  diseases. 

Our  slaughterhouse  system.  The  German  abattoir,  C.  Cash  and  H.  Heiss 
(London,  1907,  pp.  XII +2 12,  figs.  58). — ^An  outline  is  given  of  the  conditions 
which  prevail  in  the  slaughterhouses  in  England.  In  almost  all  instances 
these  slaughterhouses  are  private  concerns  and  in  some  cities  their  number 
is  as  high  as  from  50  to  o\er  400.  It  is  stated  that  the  materials  used  in  the 
construction  of  these  slaughterhouses  are  not  well  adapted  to  the  purpose, 
that  the  buildings  themselves  are  located  in  the  immediate  vicinity  of  dwelling 
houses,  stables,  and  other  structures,  and  that  their  sanitary  condition  in  the 
majority  of  cases  is  very  unsatisfactory.  On  account  of  the  excessively  large 
number  and  irregular  distribution  of  slaughterhouses  in  different  cities,  it  is 
impossible  to  carry  on  an  effective  system  of  meat  insi»ection. 

An  appeal  is  made  for  the  establishment  of  public  abattoirs.  As  examples 
of  what  may  be  accou)i)lished  in  this  direction  mention  is  made  of  a  number 
of  i)ublic  abattoirs  in  German  cities,  with  descriptions  of  the  conditions  which 
prevail  in  these  institutions. 

RURAL  ENGINEERING. 

Irrigation  investigations,  G.  E.  P.  Smith   (Arizona  Sta.  Rpt.  1907,  pp.  237- 

2'i'h  fig-  1)- — This  is  a  brief  account  of  the  principal  investigations  uudertakeu 

by  the  irrigation  engineer  of  the  station  during  the  year,  including  especially 

observations  on  the  underflow  of  certain  Arizona  rivers,  more  particularly  the 
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Rillito,  the  gaging  of  Santa  Cruz  River,  pumping  water  for  irrigation,  and 
the  manufacture  of  cement  pipe  for  small  irrigating  systems  (E.  S.  R.,  19,  p. 
689).  The  observations  which  have  been  made  on  underflow  indicate  that  a 
considerable  supply  of  water  can  be  made  available  from  this  source.  It  is 
reported  that  numerous  pumping  plants  have  been  installed  during  the  last 
two  years,  "  and  it  is  becoming  very  apparent  that  a  well  arranged  pumping 
plant,  combined  with  judicious  and  energetic  farming,  is  an  excellent  in- 
vestment." 

The  prevention  of  injury  by  floods  in  the  Neosho  Valley,  Kansas,  J.  O. 
Weight  and  C.  G.  Elliott  ( U.  »S'.  Dept.  Agr.,  Office  Expt.  8tas.  BuJ.  WS,  pp.  -'i-'i, 
pis.  Uh  figs.  3). — Since  1892  attempts  have  been  made  to  protect  from  floods 
the  land  in  Neosho  County  by  the  building  of  levees,  but  though  these  have 
afforded  protection  ordinarily,  they  have  been  found  inadequate  during  such 
floods  as  the  one  which  occurred  in  1904,  and  which  is  estimated  to  have  dam- 
aged property  to  the  extent  of  $1,200,000.  In  response  to  requests  from  resi- 
dents of  the  valley  for  information  as  to  the  best  methods  of  obtaining  relief 
from  such  overflows,  surveys  were  made  by  this  Office  in  1906.  The  results 
of  these  surveys  are  reported,  together  with  an  outline  of  a  plan  of  river 
imi)rovemeut. 

"  During  the  survey  of  this  valley  350  miles  of  levels  were  run,  the  course 
of  the  river  and  the  lower  portions  of  its  tributaries  were  mapped,  and  300 
square  miles  of  overflow  land  were  examined.  A  line  of  check  levels  was  run 
the  entire  length  of  the  valley  and  20  standard  metallic  bench  marks  were  set 
at  various  important  points.  The  cross  section  of  the  river  channel  was  meas- 
ured at  122  places,  and  a  record  was  kept  at  various  locations  of  the  stage  of 
water  in  the  river  during  the  period  covered  by  the  survey.  .  .  . 

'•About  161,800  acres  of  land  will  be  directly  aff"ected  by  the  plans  proposed, 
which  if  carried  out  will  cost  in  round  numbers  $1,703,000,  or  an  average  of 
$10..52  an  acre  if  the  entire  cost  is  assessed  against  the  land.  The  plan  upon 
which  this  estimate  is  made  consists  of — 

"(1)  The  removal  of  obstructions  of  all  kinds  fi'om  the  bottom  and  banks 
of  natural  channels. 

"(2)  Substantial  levees  on  each  side  of  the  channel  of  the  river  900  feet 
apart  on  the  lower  section,  and  return  levees  on  each  side  of  the  channels  of 
the  larger  tributaries. 

"(3)   The  removal  of  all  brush  and  trees  from  land  lying  between  levees, 

"(4)  Interior  drainage  by  means  of  ditches  with  outlets  through  the  levees 
into  the  channels  by  means  of  sluice  gates. 

"(5)  Cutting  a  few  bends,  where  found  practicable,  in  the  upper  section  of 
the  river." 

The  cost  of  improvements  is  discussed,  detailed  maps  and  estimates  being 
given. 

rarm  drainage  operations,  W.  H.  Day  {An)i.  Rpt.  Ontario  Agr.  Col.  and 
Eijopt.  Farm,  33  {1901),  pp.  29-JiO,  figs.  .',,  dgm.  i).— This  is  a  reprint,  with 
slight  additions,  of  a  pamphlet  prepared  for  general  circulation  among  land- 
owners who  wish  to  begin  work  in  farm  drainage.  Simple  detailed  directions 
are  given  for  the  various  operations  connected  with  laying  out  and  construct- 
ing a  system  of  farm  drainage,  such  as  determining  the  fall  along  the  line  of 
the  proposed  ditch  location  by  the  use  of  a  homemade  drainage  level,  construct- 
ing a  profile  from  the  level  notes  and  determining  the  best  grade  to  be  adopted 
for  the  ditch,  methods  of  digging  the  drain  with  plow  and  shovel,  grading  the 
bottom  of  the  ditch  and  laying  tile,  determining  the  proper  size  of  tile  to  be 
used,  and  determining  the  depths  and  the  distances  between  parallel  lines  of 
tile  most  suitable  for  different  kinds  of  soil.     In  conclusion  the  question  of 
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cooperation  in  drainage  work  between  Inndowners,  hotli  with  and  without  legal 
proceedings,  is  briefly  disenssed. 

The  use  of  the  split-log'  drag  on  earth  roads,  D.  W.  King  ( U.  S.  Dcpt.  Agr., 
Farmers'  BiiL  321,  pp.  l-'i,  figs.  5). — Directions  are  given  for  the  construction  of 
the  split-log  drag  and  its  use  on  earth  roads.  It  is  stated  that  among  the 
advantages  to  be  gained  from  the  persistent  use  of  a  road  drag  are  the  mainte- 
nance of  a  smooth,  serviceable  earth  road  free  from  ruts  and  mudholes,  the  ob- 
taining of  such  a  road  surface  with  the  expenditure  of  very  little  money  and 
labor  in  comparison  with  the  money  and  labor  required  for  other  methods, 
and  the  reduction  of  mud  in  wet  weather  and  of  dust  in  dry  weather. 

Progress  reports  of  experiments  with  dust  preventives  {U.  >S'.  Dept.  Agr., 
Office  Pub.  Roads  Circ.  89,  pp.  26). — A  series  of  experiments  with  dust  pre- 
ventives, carried  on  at  Wayland,  Mass.,  Washington,  D.  C,  and  Bowling  Green, 
Ky.,  during  the  summer  of  1907  is  reported,  together  with  further  observations 
on  roads  at  Jackson,  Tenn.,  which  were  treated  in  1905  (E.  S.  K.,  18,  p.  289). 

At  Wayland  on  a  mixed  trap  and  granite  macadam,  which  had  been  built 
about  10  years,  oil  emulsion,  water-gas  tar.  coal  tar,  a  mixture  of  water-gas 
tar  and  coal  tar,  and  special  tar  mixtures  and  preparations  were  applied  to  small 
sections.  The  total  cost  ranged  from  1.7  to  3.8  cts.  per  square  yard  for  the  oil 
emulsion,  1.5  to  12.9  cts.  for  the  water-gas  tar,  8.8  to  12.9  cts.  for  the  coal  tar, 
and  6.2  to  31.G  cts.  for  the  mixtures  and  special  preparations.  Nearly  all  the 
sections  were  reported  as  in  good  condition  at  the  end  of  3  months.  Water- 
gas  tar  is  deemed  a  satisfactory  dust  layer  and  preventive  when  used  in  mod- 
erate quantities  on  roads  already  in  good  condition. 

Solutions  of  calcium  chlorid  of  specific  gravity  1.0.53  to  1.060  were  applied - 
to  a  macadam  driveway  in  the  grounds  of  this  Department  at  Washington  at 
a  cost  for  5  applications  of  2.35  cts.  per  square  yard.     After  the  second  appli- 
cation the  road  surface,  which  had  seemed  loosely  knit  together  and  subject  to 
excessive  leveling  in  spots,  became  compact  and  resilient. 

In  the  experiments  at  Bowling  Green  rock  asphalt  was  tested  as  to  its  fitness 
as  a  binder  in  macadam  construction,  and  was  applied  at  a  total  cost  of  47.63 
cts.  per  square  yard.  After  4  months  the  appearance  of  the  roadway  had 
undergone  no  appreciable  change.  Crude  oil  and  a  special  oil  preparation  were 
applied  to  gravel  and  macadam  roads  at  costs  ranging  from  1.17  to  2.86  cts.  per 
square  yard  as  dust  preventives  with  apparently  satisfactory  results. 

At  Jackson  the  treatment  with  tar  is  considered  on  the  whole  as  very  satis- 
factory. Crude  and  steamer  oils  have  left  no  appreciable  effects,  but  good 
results  are  still  apparent  where  the  roads  were  treated  with  the  residual  oils, 
these  sections  being  still  practically  dustless  and  free  from  all  washing. 

RURAL  ECONOMICS. 

The  Russian  peasantry,  O.  GRiJNBEKO  {Mitt.  Liv-Esttdnd.  Bur.  Landeskult., 
Jalirb.  1906-7,  pp.  1-32). — This  article  briefly  outlines  the  land  system  of 
Russia  which  has  developed  since  1861,  and  gives  in  more  detail  the  conditions 
of  life  of  the  peasants,  the  communal  system  of  living,  and  the  present  needs 
of  the  peasantry.  One  of  the  greatest  drawbacks  to  the  economic  progress  of 
the  farmers  is  held  to  be  the  small  size  of  the  peasant  holdings.  As  about 
80  millions  of  population  in  Russia  depend  directly  or  indirectly  upon  agri- 
culture as  a  means  of  livelihood,  increase  in  the  size  of  holdings,  better  sys- 
tems of  culture,  and  improvement  in  the  system  of  taxation  are  urged  as 
among  the  steps  the  government  should  take  for  promoting  the  welfare  of 
the  peasant  class. 
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The  economic  relations  of  peasant  farms,  von  IIerust  {Landiv.  Jalirh.,  37 
(1908),  No.  2,  pp.  ,3Sl-.'i22). — This  article  tabulates  and  discusses  the  land 
values,  capital  invested  in  buildings  and  live  stock,  and  detailed  economic 
operations  of  19  farms  situated  in  0  different  districts  of  Germany,  containing 
about  1,340  acres  of  land. 

The  returns  from  a  large-size  farm  in  Prignitz,  von  Putlitz  (Landw. 
JaJirh..  36  {1907).  Xo.  ■)-(>,  pp.  S6.3-90S). — This  article  presents  the  detailed 
operations  of  a  large  farm  for  a  number  of  years,  with  a  discussion  of  the 
results  of  the  inquiry  as  applied  to  the  economic  welfare  of  proprietors  and  all 
classes  of  farm  helii. 

The  agricultural  labor  problem,  von  Braun  {Vrfljscin:  Bayer.  Landio.  Rat., 
12  (1907),  Ko.  .'/,  pp.  489-501). — This  article  gives  a  general  review  of  the 
farm  labor  problem  in  Germany  with  particular  reference  to  Bavaria.  The 
causes  leading  to  the  scarcity  of  farm  labor  and  the  abandonment  of  farms 
are  reviewed  in  detail  and  the  so-called  advantages  of  the  industrial  worker 
over  the  average  condition  of  the  farm  laborer  are  shown  to  be  without  foun- 
dation. In  the  author's  opinion  the  remedy  for  the  agricultural  labor  problem 
lies  in  affording  opportunities  to  farm  laborers  to  attain  to  better  paying 
positions  in  farm  life  and  in  a  system  of  land  colonization  by  settling  work- 
men with  families  on  the  land. 

Agriculture  and  the  American  panic,  Yernieuwe  (Jour.  Soc.  Cent.  Agr.  BeJg., 
55  (1908),  Xo.  5,  pp.  I.'f2-147). — This  paper  by  the  director  of  the  ministry  of 
agriculture  discusses  the  American  credit  system,  its  relation  to  financial 
panics,  and  the  effects  of  the  recent  panic  on  the  agricultural  industry  in  the 
United  States  and  Europe. 

Agricultural  legislation  in  France,  H.  L.  Rudloff  (Laiidw.  Jahrb.,  37  (1908), 
Xo.  1,  pp.  l-'i3). — In  this  article  extracts  of  the  laws  relating  to  trade  organi- 
zations, mutual  credit  societies  and  banks,  agricultural  warrants,  cooperative 
organizations,  and  insurance  societies  are  presented  and  discussed,  together 
with  statistical  data  on  their  development,  membership,  and  financial  standing. 

The  law  of  December  29,  1906,  and  the  agricultural  cooperative  societies, 
L.  Tardy  (Rev.  Vit.,  29  (1908),  Xo.  7'i5,  pp.  345-3^9).— The  main  provisions  of 
the  law  regulating  the  control  of  the  government  loan  of  40,000,000  francs  for 
agricultural  cooperation  are  discussed,  and  the  advantages  to  cooperative  socie- 
ties of  being  able  to  borrow  capital  under  its  provisions  are  illustrated  by 
means  of  an  account  of  tlie  progress  made  by  the  wine  cooperative  society  of 
Camps  which  l)orrowed  capital  for  20  years  at  1.5  per  cent  interest. 

Cooperative  societies  of  production,  De  Guillebert  des  P^ssars  (Prog.  Agr. 
et  Vit.  (Ed.  r  Est-Centre),  29  (1908),  Xo.  15,  pp.  J/55-459) .—This  is  a  plea  that 
societies  of  agricultural  laboi-ers  for  the  cooperative  production  of  crops  which 
have  been  or  may  be  formed  in  France  should  be  entitled  to  the  privileges  of 
securing  credit  under  the  provisions  of  the  law  of  December  29,  1906. 

Agricultural  credit  banks  in  the  colonies  (Jour.  Bd.  Agr.  [London],  I'f 
(1908),  Xo.  11,  pp.  689-691). — The  government  of  the  Cape  of  Good  Hope  has 
passed  a  law  advancing  the  sum  of  £1,000,000  for  the  purpose  of  furnishing 
credit  to  farmers  desirous  of  improving  their  property  and  promoting  agri- 
cultural interests.  Loans  may  be  made  from  £50  to  £3,000  at  5  per  cent  interest, 
secured  by  first  mortgage  not  exceeding  two-thirds  the  value  of  the  property. 

The  Transvaal  government  has  authorized  the  use  of  £2,500,000  for  similar 
purposes,  and  Natal  and  Western  Australia  have'l)assed  laws  to  furnish  agri- 
cultural credit  to  farmers  on  approved  land  and  improvements  security  for 
loans  i-anging  from  £50  to  £1,500. 

Transvaal  land  and  agricultural  bank  (Transvaal  Agr.  Jour.,  6  (1908), 
Xo.  22,  pp.  331,  332,  369). — The  purpose  of  this  bank  is  to  promote  agriculture 
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and  stock  raising  by  furnishing  money  to  farmers  on  land  values  at  G  per  cent 
interest.  Loans  to  the  amount  of  £20,000  were  granted  during  the  first  month  of 
the  bank's  existence. 

A  circular  gives  information  as  to  the  method  of  securing  loans,  security 
required,  kinds  of  loans,  apiilication  fees,  loans  to  cooperative  societies,  etc. 

Cooperative  credit  [in  India],  W.  11.  Gourlay  (Dcijt.  Afjr.  Bengal  Quart. 
Jour.,  1  {liit)^),  Xo.  J,  jip.  172-181). — The  author  discusses  the  origin,  develop- 
ment, and  mode  of  operation  of  agricultural  cooperative  credit  societies  in  India. 

As  a  result  of  3  years'  work,  these  societies  now  number  735,  and  interest 
for  money  borrowed  on  personal  security  ranges  from  12.5  to  18.75  per  cent, 
as  compared  with  25  to  50  per  cent  as  charged  by  money  lenders.  The  prin- 
ciples under  which  the  societies  oi)erate  are  the  same  as  the  Raiffeisen  societies, 
namely,  unlimited  liability  of  the  members,  operations  restricted  to  a  small 
area,  no  shares  and  consequently  no  dividends,  no  payment  for  services  ren- 
dered, repayment  of  the  loan  from  the  profits  or  savings  effected,  an  indivisible 
i-eserve  fund,  and  the  moral  and  material  benefit  of  the  members. 

The  agricultural  colonization  of  Texas,  T.  Tabet  {Agi:  Colon.  [Italy],  2 
(1908),  No.  1,  pp.  20-50,  figs,  16). — This  is  a  description  of  a  trip  through  Texas 
and  near-by  States,  with  statistical  data  of  population,  agricultural  production, 
mineral  wealth,  etc.  The  purpose  of  this  investigation  was  to  determine  the 
suitability  of  Texas  for  the  settlement  of  Italian  immigrants  who  desire  to  en- 
gage in  agriculture. 

Census  of  population  and  agriculture  of  the  Northwest  Provinces,  S.  A. 
Fisher  (Ottaiva:  Govt.,  1907,  pp.  XXXII+160). — Complete  data  as  to  popula- 
tion, extent  of  areas  cultivated  and  uncultivated,  acreage  and  yields  of  crops, 
and  number  of  live  stock  in  the  provinces  of  Manitoba,  Saskatchewan,  and 
Alberta  in  1906  are  tabulated  and  discussed.  The  towns  and  cities  are  growing 
in  population  faster  than  the  rural  districts,  the  ratio  of  urban  to  rural  popula- 
tion in  liiOG  being  .30.23:  100  as  compared  with  24.72:  100  in  1001. 

Agricultural  census  of  Ontario,  Quebec,  and  the  Maritime  Provinces,  1907, 
A.  Blue  (Census  and  Statis.  [Canada],  Bui.  5,  pp.  JJ). — Statistics  of  farm 
lands,  field  crops,  and  live  stock  for  the  five  provinces  by  counties  are  reported. 

Agricultural  statistics  of  Eastern  Bengal  and  Assam  for  the  year  1906-7, 

5.  G.  Hart  (Agr.  Statis.  East.  Bengal  and  Assam,  l[)06-7,  pp.  31). — General 
returns  showing  total  acreage,  classification  of  areas,  acreage  in  crops,  number 
of  live  stock,  plows,  and  carts,  extent  of  irrigation,  population,  and  land  trans- 
fers are  reported. 

Agriculture  and  pastoral  industry  [in  New  South  Wales],  H.  C.  L.  Ander- 
son (Otf.  Yearbook  X.  S.  Wales,  1005-6,  pp.  33S-40h  pis.  //).— Statistical  data 
on  the  acreage  'and  yields  of  crops  and  number  of  live  stock  in  1906  and  pre- 
ceding years  are  tabulated  and  discussed.  The  area  under  cultivation  including 
sown  grass  land  was  3,405,611  acres,  or  2.3  acres  per  inhabitant. 

Rural  settlement,  II.  C.  L.  Anderson  (Off.  Yearbook  N.  8.  Wales,  1905-6, 
pp.  125-151). — Excluding  land  held  by  tenants  of  the  crown,  there  were  in  New 
South  Wales  in  190(>,  77.136  holdings  of  1  acre  and  upwards  in  extent.  The 
land  occupied  was  48,728,542  acres,  the  average  size  of  the  holding  being  632 
acres.  Of  the  total  number  of  holdings  42,776  were  occupied  by  freeholders, 
14,921  by  absolute  tenants  of  private  lands,  and  13,321  by  persons  who  possess 
freeholds  with  crown  lands  attached. 

Crop  Reporter  (U.  8.  Dept.  Agr.,  Bur.  ,Statis.  Crop  Reporter,  10  (1908),  No. 

6,  pp.  -'fl-'t8). — Notes  are  given  on  the  crof)  conditions  in  the  United  States  and 
foreign  countries,  with  statistics  on  the  acreage,  values,  and  prices  of  the  more 
important  agricultural  products, 
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AGRICULTURAL  EDUCATION. 

Report  on  agricultural  education  in  the  United  States,  E,  Howard  {Jour. 
Bd.  Agr.  [London],  i.'/  (1908),  So.  10,  Sup.,  pp.  61). — This  report  was  pre- 
pared by  the  Councillor  of  the  British  Embassy  at  Washington  at  the  request  of 
the  committee  on  agricultural  education  of  the  Board  of  Agriculture  of  Great 
Britain.  It  includes  briefs  of  Federal  legislation  for  the  establishment  of  agri- 
cultural and  industrial  colleges,  statistics  of  the  agricultural  colleges  and  ex- 
perimeut  stations,  and  descriptions,  with  liberal  quotations  from  courses  of 
study,  of  leading  colleges  and  secondary  schools  of  agriculture  in  the  United 
States,  as  well  as  some  discussion  of  agriculture  in  elementary  schools.  Liberal 
excerpts  are  taken  from  the  progress  reports  of  this  Office  on  agricultui-al 
education  and  other  similar  publications.  Two  appendixes  contain  a  summary 
of  the  laws  passed  since  1905  in  regard  to  agricultural  education  and  a  memo- 
randum of  legislation  relating  to  agricultural  education  by  the  State  legislatures 
in   1007. 

Centennial  celebration  of  the  founding'  of  the  University  of  Tennessee,  1907 
{Univ.  Tcnn.  Rcc,  10  {1907),  Xo.  7,  />/>.  79). — Addresses  given  at  the  exercises 
commemorating  the  one  hundredth  anniversary  of  the  foimding  of  the  Univer- 
sity of  Tennessee,  June  1-4.  1007. 

The  education  of  foresters,  B.  E.  Fernow  {Canad.  Forestry  Jour.,  3  {1907), 
I\o.  Ji,  pp.  l.'iS-151). — This  paper  contains  a  discussion  of  the  science  of  educa- 
tion for  foresters  and  deals  briefly  with  three  plans,  one  providing  merely  for 
the  work  of  one  professor  in  a  college  who  would  teach  all  that  a  forester 
would  be  likely  to  be  called  upon  to  ai)ply  at  the  present  time,  another  plan 
expanding  on  the  practical  side  to  iuclude  a  training  school  which  would  lay 
stress  on  manipulation  and  operation,  and  a  third  providing  for  a  full  college 
course  which  should  in  no  way  be  inferior  to  the  best  forestry  course  in  Ger- 
many. Taking  up  the  third  plan,  which  is  the  one  adopted  in  the  course  at  the 
University  of  Toronto,  the  author  discusses  in  considerable  detail  the  essential 
features  of  such  a  course,  including  instruction  in  botany,  geology,  zoology,  and 
other  related  sciences  and  instruction  and  practice  in  the  different  branches  of 
forestry.  The  technical  forestry  courses  at  Toronto  are  given  in  detail  with 
the  hours  allotted  to  each. 

Household  science  at  the  University  of  Illinois,  Isabel  Bevier  {IU.  Agr., 
12  {1908),  No.  5,  pp.  127-129). — A  history  of  the  household  science  movement 
at  the  University  of  Illinois.  Of  the  28  students  who  have  graduated  from  this 
department,  7  are  teaching  household  .science  in  public  schools,  3  in  other  than 
public  schools,  4  in  universities,  1  is  a  university  laboratory  assistant,  4  are 
teaching  studies  other  than  household  science,  1  is  manager  of  a  lunch  room,  1  is 
taking  graduate  work,  3  are  married,  and  4  are  at  home. 

Agriculture  in  secondary  schools,  T.  F.  Hunt  {Penn.  School  Jour.,  56  {1908), 
Ao,  8,  pp.  328-335). — This  is  an  address  given  before  the  High  School  Depart- 
ment of  the  State  Educational  Association  of  Pennsylvania,  December  2G,  1907. 
The  author  discusses  secondary  education  and  its  value  in  special  and  short 
courses  in  colleges  of  agriculture,  in  secondary  schools  of  agriculture  in  connec- 
tion with  colleges,  and  in  special  agricultural  schools  as  in  Georgia,  Alabama, 
and  Wisconsin,  the  Davis  bill  and  what  it  would  mean  to  Pennsylvania,  and 
the  introduction  of  agriculture  into  public  high  schools.  He  also  reviews  the 
reports  of  the  committee  on  instruction  in  agriculture  cf  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations  on  secondary  courses 
in  agriculture,  and  gives  liberal  quotations  from  two  of  these  reports. 

Short  lessons  in  agriculture  brought  to  the  young  man  on  the  farm,  A.  J. 
Bill  {III  Farmers'  Inst.  Bill.  10,  pp.  -'/O,  figs.  11). — This  is  a  report  of  the  second 
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annual  n)eetinj:  of  the  Grout  Encanii)nient  and  Farm  School  at  Keillor  Park 
stock  farm  near  Winchester,  111.,  Au^nst  20-31,  1907.  The  various  features  of 
instruction  are  described  in  considerable  detail. 

Report  of  the  nature  study  department,  S.  B.  McCready  (Ann.  Rpi.  Ontario 
A  (jr.  Col.  and  Expt.  Farm,  33  {1007),  pp.  264-2116). — ^An  account  is  given  of  the 
course  in  nature  study  and  elementary  agriculture,  the  school  gardens,  the 
summer  class  in  agriculture,  domestic  science  and  manual  training  at  the 
Macdouald  Institute,  teachers'  conventions,  visitors,  special  lecturers,  etc.,  train- 
ing of  teachers  in  elementary  agriculture,  training  of  teachers  elsewhere,  and 
agricultural  high  schools.  A  proposed  course  iu'  elementary  agriculture  for 
teachers,  to  cover  the  qualifications  required  by  the  Macdonald  Institute,  is 
outlined.  Ontario  is  endeavoring  to  solve  partially  the  problem  of  introducing 
agriculture  into  the  rural  schools  by  giving  agricultural  instruction  in  the 
high  schools,  such  instruction  being  now  given  in  the  high  schools  at  Essex, 
Gait,  Collingwood,  Lindsay,  Morrisburg,  and  Perth. 

Outdoor  art  for  the  country  school,  O.  J.  Kern  (School  Neivs  and  Pract.  Ed., 
21  (190S),  No.  7,  pp.  305-307,  figs.  3,  dgm.  1). — The  author,  in  discussing  plant- 
ing plans  for  country  school  grounds,  gives  some  attention  to  the  principles  of 
planting,  and  tells  what  to  plant  in  the  way  of  annuals,  perennials,  vines,  shrubs 
and  trees,  and  how  to  care  for  these  after  planting. 

Our  school  garden,  Jessie  P.  Learoyd  (Jour.  Ed.  [Boston],  67  (1908),  No.  9, 
pp.  233-235,  fig.  1). — An  account  of  the  school  garden  work  at  the  Salem 
(Massachusetts)  State  Normal  School  in  1907.  The  books  found  useful  are 
mentioned,  a  chronological  summary  is  given  of  the  work  of  the  year,  and  this 
is  followed  l)y  some  notes  on  the  educational  value  of  this  work.    • 

Work  of  the  Cleveland  Home  Garden  Association  (Ann.  Rpt.  Home  Gard. 
Assoc.  [Cleveland'l,  8  (1907),  pp.  31,  figs.  IS,  dgm.  1). — This  report  contains  a 
discussion  of  the  value  of  gardens  for  children  and  details  concerning  the  work 
of  the  year  in  seed  distribution,  lectures,  school  gardens,  flower  shows,  branch 
associations,  botanical  gardens,  school  grounds,  vacant  lots,  and  training 
gardens. 

International  children's  school  farm  league  (Internat.  Children's  School 
Farm  League  Ann.  Rpt..  1  (1907),  pp.  19,  pis.  9). — This  report  contains  an 
account  of  the  organization  and  purpose  of  the  league,  a  description  of  the 
children's  school  farm  at  the  Jamestown  Exposition  and  the  work  done  by  the 
children  on  the  farm,  and  a  few  extracts  from  the  children's  diaries  giving 
their  viewpoint. 

Agriculture,  domestic  art,  and  manual  training  without  funds  or  equip- 
ment, E.  C.  Bishop  (Addresses  and  Proc.  Nat.  Ed.  Assoc,  45  (1907),  pp. 
1075-1084). — An  address  given  before  the  National  Education  Association  in 
1907,  dealing  mainly  with  the  work  of  a  number  of  schools  in  Nebraska  where 
considerable  industrial  work  has  been  carried  on  at  the  homes  of  pupils  under 
the  supervision  and  direction  of  teachers. 

Proceedings  of  the  twelfth  annual  meeting  of  the  American  Association  of 
Farmers'  Institute  "Workers,  edited  by  W.  H.  Beal  and  J.  Hamilton  (TJ.  S. 
Dept.  Agr.,  Office  Expt.  Stas.  Bui.  199,  pp.  7.9).— This  is  a  detailed  account  of  the 
proceedings  of  the  meeting  held  at  Washington.  D.  C,  October  23-24,  1907, 
which  has  been  previously  noted  (E.  S.  R..  19,  \\.  297). 

California  State  Farmers'  Institute  at  the  University  Farm,  Davisville, 
W.  T.  Clarke  (California  Sta.  Circ.  34,  pp.  3). — A  schedule  of  exercises  for  the 
California  State  Farmers'  Institute  held  at  the  University  Farm,  October  29-31, 
1907. 
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Utah  State  fanners'  institutes  (Utah  Farmers'  Inst.  Ann..  IflOl,  pit.  85,  figs. 
16). — A  reiiort  of  farmers"  institutes  iu  Utali  for  the  year  ended  June  30,  1907, 
with  addresses  given  at  these  institutes. 

MISCELLANEOUS. 

Eighteenth  Annual  Report  of  Arizona  Station,  1907  {^Arizona  Sta.  Rpt. 
1907,  PI).  205-2.'i4)- — This  consists  of  the  organization'  list,  an  administrative 
report  on  the  work  of  the  station  as  a  whole  and  six  departmental  reports. 
These  reports  contain  a  financial  statement  for  the  fiscal  year  ended  June  30, 
1907,  notes  on  the  culture  of  date  palm§,  broad  beans,  and  horse  beans,  the 
protection  of  plants  from  exti'emes  of  climate,  the  selection  of  seeds  by  specific 
gravity,  contagious  abortion  in  cattle,  arbor  day  plantings,  codling  moth,  work 
under  way  in  vegetable  physiology  and  pathology,  the  relation  of  copper  mining 
detritus  to  agricultui-e,  the  .chemical  composition  of  dates,  and  other  subjects 
noted  iu  part  elsewhere  iu  this  issue. 

Twentieth' Annual  Report  of  Kansas  Station,  1907  (Kansas  Sta.  Rpt.  1!>07, 
pp.  //+A'A'A'/). — This  contains  the  organization  list,  a  financial  statement  for 
the  fiscal  year  ended  June  30,  1907,  and  reports  of  the  director  and  heads  of 
departments.  The  report  is  also  issued  in  bound  form,  including  in  addition 
reprints  of  Bulletins  140-147  and  an  index  to  these  bulletins. 

Thirtieth  Annual  Report  of  North  Carolina  Station,  1907  {North  Carolina 
Sta.  Rpt.  11107,  pp.  7't+5.j). — This  contains  the  organization  list,  a  financial 
statement  for  the  fiscal  year  ended  June  30,  1907,  reports  of  the  director  and 
heads  of  departments,  of  which  that  of  the  chemist  is  abstracted  on  page  1134 
of  this  issue,  numerous  special  articles  abstracted  elsewhere  in  this  issue,  and 
reprints  of  press  bulletins  on  A  Serious  Lettuce  Disease  and  Treatment  of  Oats, 
Wheat,  Rye,  or  Barley  for  Smut,  and  of  Bulletins  19.5  and  196. 

Report  of  work  at  the  Delta  Station  for  1906,  J.  W.  Fox  (Mississippi  Sta. 
Bui.  106,  pp.  7). — This  contains  notes  as  to  the  improvements  made  at  the 
Delta  substation,  a  report  on  field  crops  noted  on  page  1133  of  this  issue,  and  a 
brief  account  of  an  experiment  iu  pasturing  pigs  on  red  clover,  early  corn, 
and  peas. 


NOTHS 


Tuskegee  Institute  and  Station. — Floyd  A.  Green,  head  of  the  creamery  depart- 
ment, has  resigned  to  become  connected  with  the  United  States  Indian  Schoo] 
Service  at  Greenwood.  S.  Dak. 

Arkansas  Station. — Dr.  W.  M.  Bruce,  of  the  University  of  Chicago,  has  been 
appointed  chemist,  vice  J.  H.  Norton,  resigned  to  accept  a  newly  established 
position  In  the  California  Station  as  chemist  in  connection  with  soil  and  fer- 
tilizer investigations  in  southern  California. 

California  University  and  Station. — Leroy  Anderson  has  been  appointed  pro- 
fessor of  dairy  industry  with  H.  A.  Hopper,  of  the  Indiana  Station,  as  assistant 
jirofessor,  and  E.  H.  Hageman  in  charge  of  dairy  manufactures.  E.  W.  Major 
is  to  devote  himself  entirely  to  the  work  in  animal  husbandry.  3.-  W.  Mills 
resigned  July  1  to  engage  in  commercial  work,  and  was  succeeded  as  superin- 
tendent of  the  Riverside  Station  by  Thomas  F.  Hunt,  the  assistant  horticul- 
turist. In  the  department  of  entomology  W.  B.  Herms  has  been  appointed  as- 
sistant, C.  Fuchs  curator,  and  H.  J.  Quayle,  W.  H.  Yolck,  Earl  Morris,  and  J.  S. 
Hunter  field  assistants  at  Whittier,  Watsonville,  San  Jose,  and  San  Mateo,  re- 
spectively. 

Florida  University. — J.  J.  Yernou,  formerly  of  the  New  Mexico  College  and 
Station,  has  been  appointed  agriculturist  and  has  entered  upon  his  duties. 

Kansas  College. — The  degree  of  D,  Sc.  was  conferred  upon  J.  T.  Willard  by 
the  college  at  its  recent  commencement. 

Maryland  College. — Gustav  E.  Cohen,  assistant  professor  of  chemistry,  has 
resigned  to  engage  in  commercial  work.  Alvah  J.  Norman,  formerly  assistant 
in  horticulture  at  the  Alabama  College  and  Station,  has  accepted  a  position 
as  assistant  in  the  department  of  plant  pathology. 

Massachusetts  Station. — ^A  joint  meeting  with  the  State  board  of  agriculture 
was  held  at  Ludlow  July  21,  a  demonstration  of  methods  of  curing  foul  brood 
in  bees  being  given. 

Minnesota  University  and  Station. — H.  J.  Franklin  has  been  appointed  assist- 
ant professor  of  entomology  in  the  university  and  assistant  entomologist  in 
the  station. 

Missouri  University. — The  college  of  agriculture  will  offer  but  two  short 
courses  in  agriculture  for  boys  during  farmers'  week  iu  January,  1909.  One 
course,  open  to  boys  between  the  ages  of  10  and  16  years,  will  continue  one 
week,  and  the  other,  open  to  boys  between  16  and  20  years,  will  continue  10 
days.  The  first  course  will  include  lessons  in  corn  and  stock  judging,  dairying, 
and  horticulture,  and  the  second  is  intended  to  bring  out  the  most  important 
princii)les  of  farm  practice,  including  the  judging  and  selection  of  animals,  the 
judging  and  testing  of  seed  corn,  and  the  lu'inciples  of  dairying,  veterinary 
practice,  and  fruit  growing. 

New  Mexico  College  and  Station. — Dr.  ^Y.  E.  Garrison  has  been  elected  presi- 
dent of  the  college  and  has  entered  upon  his  duties.  W.  G.  Hummel,  of  the 
Colorado  College  and  Station,  has  been  appointed  assistant  in  agronomy. 
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New  York  State  Station. — The  State  appropriation  of  $32,500,  erroneously 
announced  in  a  previous  issue  as  granted  for  the  erection  of  an  auditorium, 
is  to  be  used  for  the  building  of  five  additional  residences  on  the  station 
grounds  for  the  heads  of  departments. 

North  Carolina  College. — Press  reports  announce  the  election  of  Dr.  David  H. 
Hill,  vice-president  of  the  college,  to  succeed  Dr.  G.  T.  Winston,  as  president. 

Oklahoma  College. — In  accordance  with  the  requirements  of  a  recent  act  of 
the  Oklahoma  legislature  the  college  has  created  a  chair  of  agriculture  for 
schools,  and  E.  E.  Balcomb,  formerly  teacher  of  agriculture  at  the  South- 
western State  Normal  School  at  Weatherford,  Okla.,  has  been  chosen  for  the 
position. 

Oregon  College  and  Station. — To  keep  pace  with  the  very  rapid  growth  of  the 
college  a  new  agricultural  hall  has  been  planned.  One  wing,  about  72  by  130 
ft.,  three  stories  and  basement,  to  co.st  approximately  $40,000,  will  be  ready  for 
occupancy  this  fall.  This  wing  will  be  mainly  occupied  by  the  department  of 
agronomy,  and  represents  about  one-fourth  of  the  area  of  the  building  when 
completed.  The  present  agricultural  hall  will  be  utilized  by  the  department  of 
chemistry.  A  modern  and  commodious  barn  is  also  ready  for  occupancy,  which 
when  completed  will  cost  $2.5,000. 

A  very  successful  demonstration  train  was  recently  sent  out  through  the 
wheat-producing  section  of  the  Columbia  River  basin.  Methods  for  conserva- 
tion of  soil  fertility  and  moisture,  and  animal  husbandry  in  its  relations  to 
wheat  growing,  were  the  principal  subjects  discussed.  The  interest  in  this  work 
was  strongly  manifested  by  the  attendance,  which  in  seventeen  stops  aggi'e- 
gated  3,000  farmers. 

Recent  appointments  include  George  R.  Hyslop  as  assistant  in  agronomy  and 
Otto  G.  Simpson  as  assistant  in  dairy  husbandry. 

Pennsylvania  College  and  Station. — C.  E.  Myers  has  been  appointed  assistant 
in  horticulture. 

Rhode  Island  Station. — Philip  B.  Hadley,  Ph.  D.,  of  Brown  University,  has 
been  appointed  chief  of  the  division  of  biology,  vice  Dr.  Leon  J.  Cole,  whose 
resignation  has  been  previously  noted,  and  J.  S.  Irish  of  the  University  of  Maine 
has  been  appointed  assistant  in  biology.  With  the  beginning  of  the  present 
fiscal  year,  G.  E.  Adams  retires  from  the  station  as  associate  in  agronomy  to 
devote  himself  mainly  to  the  college  work,  but  will  continue  in  charge  of  ex- 
periments in  floriculture.  A.  L.  Whiting,  a  recent  graduate  of  the  Massachu- 
setts College,  has  been  appointed  assistant  in  agronomy.  W.  F.  Schoppe,  assist- 
ant in  feeding  experiments,  has  resigned  to  accept  a  position  with  the  Montana 
College  and  Station. 

The  station  is  preparing  to  increase  the  volume  of  cooperative  experiments. 

South  Carolina  Station. — W.  A.  Thomas  has  been  appointetl  assistant  in  the 
division  of  zoology  and  entomology,  and  has  entered  upon  his  duties. 

South  Dakota  College  and  Station. — T.  Herbert  Lund  has  been  appointed 
assistant  in  dairy  husbandry. 

Utah  College  and  Station. — W.  W.  McLaughlin  has  resigned  to  take  charge  of 
the  irrigation  investigations  in  Utah  of  this  Office,  but  will  act  as  consulting 
irrigationist  for  the  station  until  a  successor  is  appointed.  J.  E.  Greaves  has 
returned  from  his  leave  of  absence  and  will  have  charge  of  the  chemical  work 
during  the  absence  of  Robert  Stewart,  who  has  been  granted  leave  of  absence 
for  graduate  study.  T.  E.  Woodward,  of  the  Dairy  Division  of  this  Department, 
has  accepted  the  position  of  dairyman  in  the  college  and  station,  beginning  work 
August  1.  E.  H.  Favor,  of  the  Missouri  I'niversity  and  Station,  has  been  ap- 
pointed assistant  professor  of  horticulture,  and  will  have  charge  of  the  work 
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in  botany  and  plant  patbology.  John  Stephens,  assistant  agronomist  in  the 
station,  has  resigned  to  accept  a  position  with  the  dry  land  investigations  of 
the  Bureau  of  Plant  Industry  of  this  Department.  The  management  of  the 
arid  farm  experiments  of  the  station  has  been  placed  in  charge  of  L.  A.  Merrill, 
superintendent  of  extension  work.  Following  the  resignation  of  J.  A.  Bexell 
to  accept  a  position  as  dean  of  the  school  of  commerce  and  financial  secretary 
of  the  Oregon  College,  J.  L.  Coburn  lias  been  appointed  financial  secretary  and 
John  T.  Caine,  jr.,  recording  secretary. 

Washington  College  and  Station. — \V.  A.  Linklater  has  resigned  to  accept  a 
jiosition  as  animal  husbandman  in  the  Oklahoma  College  and  Station,  and  H.  R. 
Watkins,  assistant  chemist,  has  resigned  to  accept  a  position  as  assistant 
chemist  in  the  Office  of  the  Surgeon-General  of  the  War  Department.  Ira  P. 
Whitney,  instructor  in  dairying  in  the  college,  has  been  added  to  the  station 
staff  as  dairy  expert,  and  will  devote  the  summer  to  investigation  of  dairy 
problems. 

Agricultural  Education  at  the  Cleveland  Convention  of  the  National  Education 
Association. — At  the  1908  convention  in  Cleveland,  June  2!»  to  July  3,  an  unusual 
amount  of  attention  was  given  to  vocational  training.  As  one  prominent  edu- 
cator expressed  it,  "  manual  training,  domestic  science  and  art,  trade,  handi- 
craft, and  agricultural  and  technical  instruction  have  dominated  the  programmes 
and  formed  the  chief  themes  of  conversation." 

This  interest  in  vocational  instruction  was  clearly  apparent  not  only  in  the 
meetings  of  sections  primarily  organized  for  the  consideration  of  the  industrial 
features  of  education,  but  also  in  several  other  section  meetings  and  in  the 
general  sessions  of  the  association.  The  annual  presidential  address,  by  Nathan 
C.  Schaeffer,  of  Pennsylvania,  dealt  with  Education  for  Avocation.  The  presi- 
dent-elect of  the  association.  Dr.  L.  D.  Harvey,  has  been  closely  identified  with 
the  development  of  agricultural  education  and  county  agricultural  schools  in 
Wisconsin. 

The  standing  committee  of  the  association  on  industrial  education  for  rural 
schools  submitted  its  third  report,  this  including  special  reports  by  D.  J.  Crosby, 
of  this  Office,  and  O.  J.  Kern,  of  Rockford,  111.,  on  instruction  in  agriculture 
as  it  is  now  being  conducted  in  four  different  types  of  schools.  The  conclusions 
of  the  committee  based  upon  these  special  reports  and  upon  their  observation 
of  the  work  being  done  in  one-room  rural  schools  were  to  the  effect  that  while 
examples  of  successful  industrial  work  in  the  one-room  schools  are  reported  from 
time  to  time,  this  success  is  due  almost  entirely  to  the  preparation  and  person- 
ality of  the  teacher,  and  that  while  successful  experiments  in  school  gardening, 
nature  study,  and  elementary  agriculture  in  such  schools  awaken  a  genex'al  in- 
terest in  this  subject,  at  the  same  time  they  are  demonstrating  the  inadequacy  of 
this  work  in  the  district  school  with  one  teacher  to  meet  the  needs  of  the  children 
in  rural  communities.  Hence  "  the  committee  can  not  escape  the  conviction 
that  adequate  facilities  for  meeting  the  increasing  demand  for  industrial  educa- 
tion must  come  through  schools  of  secondary  type,  and  that  it  is  easier  at  the 
lireseut  time  to  secure  this  instruction  in  adequate  form  in  schools  which  are 
distinctively  organized  for  the  special  work.  .  .  .  For  such  schools  it  is  possible 
to  secure  appropriations  far  in  excess  of  what  can  be  secured  for  the  ordinary 
high  school  or  the  consolidated  .school.  This  will  make  it  possible  to  conmiand 
the  services  of  better  trained  teachers  and  secure  better  equipment  for  work. 
It  will  dignify  the  whole  subject  of  industrial  education  in  the  estimation  of 
the  farming  i)opulation,  and  will  open  up  i)Ossibilities  of  utilizing  such  schools 
for  cari'ying  on  this  work  still  further  than  is  done  at  present." 

The  department  of  rural  and  agricultural  education,  which  was  organized  in 
Washington,  D.  C,  in  February,  1908,  presented  its   first  programme  at  the 
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Cle\eland  convention.  It  held  one  session  in  conjunction  with  the  department 
of  technical  education,  at  which  a  paper  by  Dr.  A.  C.  True  and  I).  J.  Crosby, 
of  this  Office,  defining  agriculture  as  a  science  and  an  art  and  outlining  the  field 
of  elementary,  secondary,  and  collegiate  Institutions  in  agricultural  education, 
was  presented  by  Mr.  Crosby,  and  discussed  by  C.  F.  Curtiss  and  A.  B.  Storms 
of  Iowa,  J.  L.  Snyder  of  Michigan,  and  others.  One  of  the  regular  sessions 
of  the  department  was  devoted  to  general  addresses  and  discussions  on  agricul- 
tural education,  including  a  paper  on  What  Constitutes  Successful  Work  in 
Agriculture  in  Rural  Schools,  by  B.  M.  Davis,  of  Miami  University,  Oxford, 
Ohio ;  an  address  on  The  Work  of  the  Normal  School  in  Preparing  Teachers  to 
Teach  Agriculture,  by  H.  G.  Williams,  dean  of  State  Normal  College,  Athens, 
Ohio,  and  an  address  on  National  Aid  in  Agricultural  Education,  by  Elmer  E. 
Brown,  United  States  Commissioner  of  Education.  Dr.  Brown  indorsed  most 
emphatically  and  earnestly  the  proposition  that  children  should  be  educated 
largely  in  and  through  the  common  things  about  them,  the  things  touching  their 
home  interests,  and  the  vocations  of  their  parents — agriculure  for  children  in 
rural  communities.  He  expressed  a  belief  in  the  principle  of  Government  aid 
for  education  of  this  sort,  but  was  of  the  opinion  that  the  means  of  extending 
(iovernment  aid  to  education  along  these  lines  should  be  thoroughly  investigated 
before  the  enactment  of  additional  legislation. 

The  evening  session  of  the  department  was  devoted  to  illustrated  addresses 
on  school  gardening.  Opportunity  was  afforded  during  the  convention  to  visit 
the  work  at  the  different  schools  in  Cleveland  and  at  the  different  centers  con- 
ducted by  the  Home  (Jardening  Association. 

Several  other  deiiartments  of  the  association  devoted  space  in  their  pro- 
grammes to  the  discussion  of  different  features  of  agricultural  education. 
The  department  of  normal  schools  spent  most  of  the  time  of  one  session  upon 
the  discussion  of  industrial  arts  in  normal  schools.  A  paper  on  this  subject 
was  read  by  H.  H.  Seerley,  of  Iowa,  who  confined  his  discussion  largely  to  the 
agricultural  features  of  industrial  instruction.  In  the  department  of  manual 
training,  Charles  H.  Morse,  secretary  of  the  Massachusetts  Commission  on 
Industrial  Education,  discussed  the  most  urgent  educational  nee!  of  to-day, 
which  in  his  opinion  is  industrial  training  in  public  schools,  including  agricul- 
tural education.  In  the  dei)artment  f)f  science  instruction  one  evening  was 
devoted  to  an  address  on  Scientific  Agriculture  in  the  Secondary  School,  by  L,  H. 
Bailey,  and  a  paper  on  The  Preservation  of  the  Natural  liesources  of  the 
United  States,  by  H.  A.  Smith,  of  the  Forest  Service.  The  dei)artment  of  In- 
dian education  considered  several  features  of  industrial  training  for  the 
Indian,  including  a  paper  on  Horticulture  and  Landscape  Gardening,  bj'  R.  H. 
Hoffman,  florist  at  the  Indian  Industrial  School,  Carlisle,  Pa. 

There  were  also  short  meetings  of  several  societies  who.se  work  is  more  or 
less  closely  related  to  that  of  the  National  Education  Association.  Among  these 
were  the  National  Committee  on  Agricultural  Education  and  the  American 
Nature  Study  Society.  The  latter  discussed  at  length  the  training  of  teachers 
of  nature   study. 

Graduate  School  of  Home  Economics. — The  Graduate  School  of  Home  Eco- 
nomics held  its  second  session  at  the  college  of  agriculture.  Cornell  University, 
July  13-24,  with  representatives  from  eleven  States  and  Canada.  The  pro- 
gramme covered  a  wide  range  of  subjects,  and  the  instruction  cori)s  included 
some  of  the  leading  teachers  and  investigators  in  home  economics  and  related 
lines.  Practical  demonstrations  of  household  aiipliances  were  given  by  Misses 
Van  Rensselaer  and  Rose,  of  the  department  of  home  economics  in  Cornell 
University.  Special  lectures  were  delivered  by  Prof.  L.  B.  Mendel,  of  the 
Sheffield  Scientific  School  of  Yale  University,  on  Foods  and  Dietary  Standards, 
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;ui(l  l>y  Trof.  Dr.  X.  ZiiiUz,  of  the  Royal  Agrii-ultural  College  of  Berlin,  ou  Food 
Aaliu's.  The  profit  and  interest  of  the  session  were  also  much  enhanced  by  the 
lectures  of  the  (Graduate  School  of  Agriculture,  notably  those  of  Drs.  Mendel. 
Arnisby,  and  Ziintz. 

Association  of  Agricultural  School  Teachers. — An  association  of  agricultural 
school  teachers  has  been  formed  in  Wisconsin  with  Principal  K.  L.  Hatch,  of 
the  Winnebago  County  School  of  Agriculture  and  Domestic  Economy,  at  Winne- 
conne.  as  president;  ]Miss  Emma  Conlej',  of  Wausau,  as  secretary,  and  W.  F. 
Handchiu  as  treasurer.  The  purpose  of  the  association  is  to  bring  together  all 
persons  who  are  interested  in  the  teaching  of  agriculture  and  domestic  science 
in  the  public  schools.  It  is  the  desire  of  the  association  to  affiliate  with  the 
State  college  of  agriculture  for  the  purpose  of  improving  the  work  of  teaching 
agriculture  in  the  schools  of  the  State. 

Agricultural  "Work  in  Central  America. — In  a  recent  decree,  the  president  of 
Costa  Rica  has  ordered  the  establishment  of  agricultural  boards  in  all  the  can- 
tons except  San  Jose.  These  boards  are  to  consist  of  seven  members  each,  and 
are  under  the  control  of  the  National  Society'  of  Agriculture.  Their  general 
functions  and  duties  are  to  be  the  furtherance  and  development  of  agriculture. 

By  a  decree  of  President  Zelaya,  a  superior  council,  boards  and  committees  of 
agriculture  .and  stock  raising  have  been  established  in  Nicaragua.  The  council 
is  a  national  body  composed  of  five  members  and  has  .iurisdictiou  over  the 
boards  which  are  located  in  the  departments  and  also  of  the  committees  which 
are  formed  in  the  towns  and  villages. 

Model  Poultry  Farm  in  Peru. — As  the  result  of  an  act  passed  by  the  Peruvian 
Government  in  September  18,  1907,  a  model  poultry  farm  has  been  established 
at  the  National  Agricultui'al  and  Veterinary  School,  Lima,  for  the  purpose  of 
giving  instruction  in  aviculture  in  this  institution. 

Agricultural  Instructors  in  Prussia. — LamlicirtschaftUches  WochcnhJatt  fiir 
Sclileswiy-IIolstciii,  of  Ai)ril  10.  lOOS,  contains  the  new  directions  for  the  train- 
ing and  examination  of  agricultural  instructors  in  Prussia,  promulgated  by  the 
mini.ster  of  agriculture,  domains  and  forests  and  the  minister  of  religion,  in- 
struction and  medicine.  The  directions  concerning  instructors  in  the  agricul- 
tural schools  will  go  into  effect  April  1,  1900,  and  those  concerning  the  instruct- 
ors in  the  farm  schools  and  winter  schools  and  the  itinerant  agricultural 
instructors,  April  1,  1911. 

Irrigation  Work  in  India. — According  to  a  note  in  Science  it  is  proposed  by 
the  Indian  Government  to  connect  the  five  rivers  in  the  Punjab  district  in  such 
a  way  as  to  equalize  the  flow  of  water  when  one  or  more  rivers  is  in  flood.  In 
this  way  the  Punjab  will  be  given  a  water  supply  sufficient  for  irrigation  at  all 
times.  In  connection  with  this  and  other  projects,  including  the  eventual  rec- 
lamation of  the  Runn  of  Cutch,  it  is  stated  that  the  irrigation  department  has 
work  in  hand,  on  i)lans  that  have  been  adopted,  to  engage  the  time,  energies, 
and  available  capital  for  30  years. 

Miscellaneous. — H.  E.  Cook,  of  Denmark.  New  York,  has  been  appointed  dean 
of  the  school  of  agricultui'e  of  St.  Lawrence  L'niversity. 

.1.  R.  Ainsworth  Davis,  of  the  University  College  of  Wales,  has  been  appointed 
principal  of  the  Royal  Agricultural  College  of  Cirencester. 

Governor  Guild,  of  Massachusetts,  has  appointed  a  State  conservation  com- 
mission, consisting  of  F.  W.  Rane.  State  forester,  chairman  ;  Prof.  George  F. 
Swain,  of  the  Massachusetts  Institute  of  Technology,  and  President  K.  L.  But- 
tertield,  of  the  Massachusetts  Agricultural  College,  to  act  in  cooperation  with 
the  National  Conservation  Commissiou. 
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Suture  states  that  a  bill  to  promote  agricultural  education  and  nature  study 
in  the  English  public  elementary  schools  has  been  introduced  into  the  House  of 
Commons  and  given  a  second  reading.  The  bill  provides  for  the  teaching  of 
agricultural  and  horticultural  subjects,  the  construction  of  school  gardens,  and 
such  collections  as  may  be  necessary  for  the  practical  illustration  of  the 
instruction  given.  The  courses  specified  are  to  be  optional  in  urban  schools  but 
compulsory  in  the  rural  and  semi-rural  districts.  A  special  grant  not  to  exceed 
75  per  cent  of  the  cost  is  authorized  to  be  applied  toward  the  expenses  of  local 
educational  authorities  in  carrying  out  the  provisions  of  the  bill. 
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schools  in  Canada,  Can 1 193 

holdings  in  Great  Britain 88, 992, 1087 

Ireland 692 

Natal 891,992 

New  South  Wales 1191 

Zealand 891,1089 

the  United  Kingdom 691 

implements,  imports  into  Russia 589 

statistics 488 

imports  of  Great  Britain 489 

Odessa 91 

improvement  in  Tunis 900 

indebtedness  in  Europe 991 

industrj'  as  affected  by  panics 1190 

institute  at  Spalato 791 

institutions,  treatise 287 

instruction — 

basis 402 

for  children  at  Jamestown 994 

city  boj's 994 

farmers 301 

teachers.  Can 1193 

women 398 

in  Alfred  University 397 

Belgium 397 

Bussey  Institution 999 

California,  Cal 191 

Canada 791 

Chile 792 

colleges 1089 

elementary  schools .  192, 490, 792, 892, 994 

U.S.D.A 290 

foreign  countries 1098 
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in  high  schools 91,  192,  197,  590,  692, 

693,891,899,994,1192 

Can. 1193 

rural  schools '. 92, 191, 197 

Spain 398 

St.  Lawrence  University 791 

the  Netherlands 191 

Transvaal 398 

United  States,  history 1089 

Trinidad - 398 

University  of  Chicago 798 

various  countries 697 

instructors  in  Prussia 1199 

insurance  societies  in  France ■!87 

journals,  new 299, 395, 599, 699, 800, 1099 

labor  problem  in  Germany 889, 1088, 1 190 

laborers^ 

breach  of  contract  by.   .   7S9,  SS9 

food  of,  in  Belgium 562 

in  East  Prussia , 789 

Great  Britain 88 

Ireland,  conditions  of  life .  788 

income  in  Germany.  991 

Italian,  in  the  United  States 690 

migratory,  in  Ireland 387 

organizations  in  Italy 889 

scarcity  of,  in  Bavaria 387 

Hungary 88 

India 891 

Queensland 790 

wages  of,  in  Belgium 287 

Central  Spain 89 

Greece 191 

Ireland 692 

Jamaica 387 

Natal 489,"891 

the  United  Kingdom.  .  1088 

lands,  classification  in  Denmark 288 

leagues  in  Italy 1088 

legislation  in  England 691 

France 1190 

Hungary 789 

Ireland 991 

Portugal 991 

Salvador 790 

the  Philippines 789 

machinery,  imports  into  Russia 589 

text-book 990 

ministries  in  various  countries 993 

museum  at  Budapest 299 

organizations  in  France,  treatise 991 

Natal 189 

international 188 

statistics 188 

problems  in  Ireland,  treatise 686 

products,  ash  constituents 801 

exports  from  Russia 589 

imports  into  Russia 589 

methods  of  analysis 614 

prices 489 

statistics 188 

tariffs  on 191 

rent  in  England  and  Wales 1087 

research  in  Brazil 697 

Bussey  Institution 999 
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institute  at  Pusa 299 

legislation  concerning 191 

need,of  patience  in 504 

publication  of  results 503 

resources  of  Nebraska.-. 816 

school  at  Menominee 396 

Portici,  aimals 391 

Winnecomie .* . : 396 

Jewish,  at  Woodbine,  N.  J 892 

teachers,  association  of 1199 

schools  in  Bolivia 397 

Denmark,  statistics 397 

Georgia 289 

U.S.D.A 289 

Iowa •.      489 

Maryland,  U.S.D..\ 289 

Michigan 590 

the  Netherlands 191 

new,  in  New  York 1097 

secondary,  development 693 

science,  specialization  in 1001 

section  of  University  of  Montevideo 791 

Settlement  Act,  U.S.D.A 147 

settlements  in  Southern  Rhodesia 89 

settlers,  aid  to 303 

in  New  South  Wales 89 

small  holdings  and  allotments  act 1087 

competition  in  Jamaica  .      889 

equipment 991 

society,  German,  notes 1099 

statistics  .« 287, 488 

U.S.D.A 291 

of  Austria 388, 790 

Belgium 287, 790 

Bengal 790 

Bohemia 90 

California 790 

Canada 1191 

East  Flanders 90 

Eastern    Bengal    and    As- 
sam   790,1191 

England 189 

Germany 90, 890 

bil  iliography ....        90 

Great  Britain 88, 488, 992 

Idaho 790 

Illinois 1089 

India 790, 891, 993 

Ireland 692, 1089 

Kansas 190 

Montana 190 

Natal 489,992 

Nebraska 190, 488, 890 

New  Brunswick ' 489 

South  Wales 1191 

Zealand 891 

Ohio 388 

Oregon 790 

Prussia 890 

Queensland 790 

South  Australia 993 

the  Piraeus 190 

United  States 189 

Washington 790 

tenancy  in  the  United  States 788 
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warrants  in  France 487 

work  in  Central  America 1199 

Manchuria 999 

Agriculture — 

American,  cyclopedia  of 733 

application  in  industries,  U.S.D.  A 90 

association  of,  southern  commissioners'.  498 

bibliography 91 ,  289, 994 

Bureau  of,  in  the  Philippines 1093 

Congressional  legislation  concerning.   . .  399, 
499, 699, 1000 

department  of,  in  Ireland 392 

(See  also  United  States 
Department  of  Agri- 
culture.) 

diversified,  in  Alabama,  U.S.D. A 634 

need  of,  U.S.D. A 228 

economic  relations  in  North  Schleswig..  489 

elementary,  bibliography,  U.S.D. A  ....  91 

courses  in.  Can 1193 

U.S.D. A 91,289 

in  .Vuclcland 1090 

Winneliago  County 1090 

lessons  in 892, 1091 

teaching 92, 299 

te.\t-book 793 

encyclopedia  of 895 

graduate  school 496, 897, 1 101 

U.S.D.A 289 

home  lessons  in 1193 

in  Calaliria 289 

California 588 

Central  Spain 89 

East  Flanders 90 

Fiji 492 

Finland 592 

Greece 190 

Louisiana 992 

Montana 190 

Natal 891 

New  York 690 

Zealand 1089 

Norway 592 

Odessa 90 

South  Carolina 992 

Sweden 592 

Switzerland,  profltalileness 388 

Syria. 1028 

the  National  Education  .Vssociation.  701 

Soudan 194 

West  Virginia .386 

international  institute  of 99, 188, 501, 798 

lessons  in 892 

meteorology  in 113 

persons  engaged  in,  U.S.D..\ 1088 

practical,  book 733 

for  Jews 799 

profitableness  in  Switzerland 691 

progress  in 695,895 

U.S.D.A 291 

relation  to  biology 1155 

chemistry 98 

U.S.D.A 793 

climate,  U.S.D.A 212 

copper  mining,  Ariz 1194 

science 095 

veterinary  science , .  277 
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State  departments,  work 499 

summer  classes  in.  Can 1193 

use  of  poisons  in 964 

Agromyza  simplex,  notes 554 

U.S.D.A 158 

sp.,  notes,  Okla 1054 

Agronomy,  American  society  of 500, 1107 

secondary  course  in,  U.S.D.xV..  793 

A gropyron  occidentalc ,  analyses,  Wyo 532 

tenerum,    culture    experiments, 

Alaska 24 

Ailanthus  glandulosa,  notes 129 

Air,  atmospheric,  oxidation 423 

bacterial  content  of,  Antarctic  regions .  518 
current,   horizontal,   effect   on   whirl- 
wind, U.S.D.A 10 

emboly  in  cows,  notes 1181 

gas  generators,  tests 989 

humid,  effect  on  seeds 829 

liquid,  manufacture  and  use 1125 

methods  of  analysis,  Utah 307 

radio-activity  of 213 

review  of  investigations 815 

temperature  and  moisture  of; 813 

(Sec  also  Atmosphere.) 

A jax  flakes,  feeding  value,  Pa 674 

Alabama — 

Canebrake  Station,  notes 195 

College,  notes 94, 493, 996, 1094 

Station,  financial  statement 1092 

notes 94, 493, 996, 1094 

report  of  director 1092 

Tiiskcgee  Institute,  notes. 195, 996, 1195 

Station,  notes 195,996,1195 

Alaska  Stations,  notes 195 

work,  Alaska 93 

.'Mbinism,  liibliography 351 

in  domestic  animals. . .  351 

.■Vlbumen,  egg,  cleavage  products 1006, 1108 

manufacture  in  China 981 

.\lcohol,  cocflBcient  of  toxicity  of Ill 

denatured,  notes 1097 

peculiarities  of .  28ti 

determination  in  wine 913, 1110 

effect  on  animals 61 

uric  acid  excretion 361 

vitality  of  seeds 426 

formation  in  flour 412 

fuel  engines,  tests,  U.S.D.A 484 

industrial,  discussion 710 

production  from  peat 575 

sweet      potatoes, 

N.  C 1134 

role  in  bovine  tuberculosis SO 

value  for  light  and  power,  Iowa.. .  485 

Aldehydes,  coefficient  of  toxicity  of Ill 

Aleyrodcf.     howanii     n.    sp.,    description, 

U.S.D.A - 5.56 

Aleyrodidfp,  notes,  U.S.D.A 556 

Alfalfa- 
analyses,  Oreg 66 

Tex 564 

as  a  cover  crop.  Can 1140 

forage  crop.  Miss 1133 

N.  .T 635 

affected  by  frosts,  Kans 1136 

sulphur  dioxid 223 
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breeding  experiments,  Kaus 1136 

culture,  Iowa 431 

S.C 29 

Wis 940 

culture  experiments 834, 1135 

Alaska 24 

Ind 139 

Mass. 1031 

Md 331 

Miss 1133 

Mont 330 

N.  Dak 331 

N.  J 1031 

N.Me.x 28 

Nev 429 

U.S.D.A 733 

Utah 329 

Vt 230 

Wash r!34 

Wis 132 

in  Ohio - "34 

feed,  analyses,  Vt ^65 

feeding  value,  Mass 1074 

fertilizer  experiments     119, 22S,  040, 113.5 

N.  J . . .  n:M,  1030 

N.Y.  Cornell...  327 

for  chickens  and  ducks 73 

cows,  Utah 309 

lambs,  Wyo 200 

pigs,  Nebr 200 

U.S.D.A ; 509 

poultry,  Me 208 

sand-binding  purposes ■.  - .  1046 

stock,  Utah .363 

hay,  analyses 1106 

N.J 071 

digestibility,  Colo 770 

feeding  value.  Mo 073 

Nebr 407,1108 

Okla 1009 

foreows,N.J 272 

pigs,  N.  Mex ■  366 

Nebr 267 

U.S.D.A 570 

Wyo 508 

quality  as  affected  by  method  of 

curing,  N.J 030 

inocuhition  experiments.  217,319,038,721,1019 

Md 331 

irrigation  experiments,  Idaho 384 

N.Mcx 384 

liming  experiments,  N.J 030 

meal,  analyses,  La 807 

Mass 1005 

NJ 00 

N.Y.State 504 

feeding  value,  Vt 273 

notes,  Colo 4^1 

products,  analyses,  Vt 970 

propagation  by  cuttings,  I'.S.D.A 229 

roots,  effect  on  soils 1135 

seed,  analyses,  U.S.D.A 533 

examination,  U.S.D.A 942 

from  various  sources 1135 

N.J 030,1031 

transpirjition  experiments,  Kans 1130 
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varieties 228 

S.Dak 131 

Utah 329 

winterkiUing,  Ind 139 

Alfilaria,  culture  experiments,  Ariz 1134 

Alga;,  culture 933 

destruction  by  copper  sulphate,  Mass.  246 

Japanese  edible,  digestibility 969 

marine,  food  value,  Hawaii ?57, 492 

Algerita  berry  as  a  hedge  plant 1041 

Algeroba  trees,  culture 773 

Alimentary  hygiene,  principles  of 562 

pastes,  methods  of  analysis 111 

Alkali  cyanids  and  cyanamids,  studies 221 

salts,  absorption  Ijy  seeds,  Wyo 224 

soils.    (See  Soils,  alkali.) 

spots  in  soils 516 

Alkahs,  effect  on  chlorophyll 324 

Alligator  pears.    (Sfe  Avocados.) 

A  Ilium  porrum ,  analyses 667 

Allspice,  culture  experiments 944 

Allyl  sulphid,  physiological  action 667 

Almond  flavoring  extracts,  examination . . .  908 

insects  as  affected  by  cold 663 

Almonds,  culture  in  South  Australia 744 

Alocasia  macrorhiza,  starches  in 459 

Aloes,  toxic  effects 187 

Aloperurus  pratensis,  structure  as  affected 

by  fertilizers 834 

,\lpha  Zeta  Fraternity,  convention 1107 

Alternaria  spp.,  notes,  U.S.D.A 1051 

Aluminum,   determination    in     pliosphatie 

rock 290 

salts,  toxicity  of 831 

sulphate,  flocculating  power...  1119 

Alveolar  tensions  as  affected  by  exercise 767 

Amandin,  hydrolysis 1006 

Amblyomma  hebrxum,  remedies 684 

Ambrosia  beetle,  notes 159 

American — 

Association  of — 

Farmers'  Institute  Workers 297 

IT.S.D.A  91, 
290, 1193 

Breeders'  Association 597,895 

Chemical  Society 98 

Nature-Study  Society 698 

Society  of  Agricultural  Engineers 596 

Agronomy 500, 1 107 

Veterinary  Medical  Association 198 

Amids,  effect  on  plants 22 

molasses,  utilization  by  Ilerbivora. .  1167 

nutritive  value 169 

Amino-acid    compounds,   effect    on    wheat 

seedlings 1129 

Amins,  effect  on  bacteria 475 

.\mmonia — 

albuminoid,  recovery  from  dislillates. . .  208 
atmospheric,      absorption      by      soils, 

U.S.D.A 1119 

crude,  analyses 724 

fertilizing  value 028, 724, 926 

determination 20S,  407, 1008 

in  water 1109 

evaporation  from  soils,  studies 123 

formation  from  its  elements 029 
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in  soils  as  affected  by  calcium  carbonate .  123 

loss  from  culture  solutions G23 

manufacture 928, 929 

improvements  in 1124 

movement  in  nature 19 

recovery  from  gases 423 

salts,  extraction  and  use 1008 

fertilizing  value 220 

syhthetic  production 910, 1124 

Anunoniflcation  investigations,  N..T 1017, 1018 

Ammonium — 

carbonate,  fertilizing  value 628 

nitrogen  content  as  affected 

by  storing 218 

nitrate,  fertilizing  value 028 

salts  and  soil  constituents,  interaction. .  122 

fertilizing  value 925, 927 

sulphate.    {See  Sulphate  of  ammonia.) 

A mceba  mdeagridis ,  notes 989 

A  mpelomyces  quisqualis,  notes 448 

Amf)hibiang  of  the  Transvaal 755 

Amygdalaceffi,  gummosis,  studies 449, 1025 

Amygdalase  in  yeast 324 

Avajapyx  vesiculosus,  studies 392 

Analytical  methods,  revision,  IT.S.D.A 500 

results, unification  of  terms 412 

Anatomy,  pathological,  bibliography 575 

investigations 376 

review     of     litera- 
ture     575 

veterinary,  treatise 780 

A  ndropogon  sorghum  disease,  notes 152 

Anemia,  infectiou.s,  in  horses 686 

Anemone  smut,  notes 350 

Anesthetics.     (See  Ether  and  Chloroform.) 

Aneurism  in  pigs,  notes 576 

Angora  goats.     {See  Goats,  Angora.) 

Anilin  colors,  physiological  action 7C6 

Animal — 

body,  factors  of  safety 63 

breeding  in  Saxony •  881 

investigations 1181 

laws  of,  Va 871 

methods 597 

problems  and  progress  in 671 

relation  to  disease,  U.S.D.A  .  .  982 

treatise 773 

by-products,  analyses 771 

digestion,  chemistry  of 359 

diseases — 

in  German  Southwest  Africa 781 

North  Dakota 78 

Norway 576 

Saxony 881 

Stockholm 79 

infectious,     in     foreign     countries, 

U.S.D.A 982 

New  Hampshire 882 

the  Transvaal 278 

,      treatment 278 

laws  in  North  Dakota 79 

notes 278 

Mass 278 

relation  to  breeding,  U.S.D.A 982 

creameries 085 

ventilation 199 
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treatment 480, 576, 1086 

{See  also  specific  diseases.) 

husbandry  of  Syria 1028 

industry,       rules       and       regulations, 

U.S.D.A 995 

meal,  analyses,  N.H 1166 

U.S.D.A 1064 

Vt 465 

Wis - 970 

and  bone,  analyses,  R.I 263 

nutrition,  conference  on 1107 

problems  in,  U.S.D.A 971 

organs  as  affected  by  work 462 

plagues,  prevalence  in  Germany 1181 

production  in  Denmark 469 

products,  analyses,  N.Y.  State 564 

tariffs  on 191 

Animals — 

as  affected  by  alcohol 61 

destruction  by  lightning.  Can 1113 

digestion  experiments 466 

distribution,  relation  to  plants 960 

domestic,  anatomy  of.  bibliography 376 

color  variation  in 597 

surgical  therapeutics  of,  book  180 

farm,  handbook 768 

roots  for,  U.S.D.A 391 

statistics 1067 

types  and  breeds ' 1091 

feeding.  Can 67 

investigations 170 

food,  detection  of  bone  tuberculosis  in..  784 

Insurance  in  Saxony 881 

rabid,  virulence  of  saliva 688 

{See  also  Live  stock.  Cattle,  Sheep,  etc.) 

Anise  disease,  notes 851 

Annatto,  effect  on  digestive  enzyms 766 

hydrolysis  of  butter  fat.  766- 

A  nopheles  spp. ,  studies 1057 

Anlhemis  cotula,  variations  in,  N.J 1041 

Anthers,  opening  as  affected  by  nectaries.  .  832 

Anthomyia  spp.,  life  history 554 

Anthonomus  eugenii,  notes 353 

grandis.      {See     Cotton     boll 
weevil.) 

Anthostomella  coffex,  notes 657 

destruens  n.  sp. ,  description  .  446 

Anthrax  bacillus  as  affected  by  light 1180 

attenuation 577 

encapsuled,  as  affected  by 

leucocytes 80 

hematoxins  of 685 

virulence       of       capsular 

forms 282 

control  in  Bengal  and  Assam 982 

Schmeie  region 282 

in  rabbits,  treatment 1182 

notes 378, 576 

La 183 

prevalence  in  Arkansas,  Ark 983 

England 781 

Germany 1181 

Glasgow 882 

Great  Britain 378 

Norway 576 
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Anthrax  spores,  destruction 384 

symptomatic.     (See  Blackleg.) 

transmission  to  man 1083 

treatment 781 

vaccines,  effectiveness,  Ark 983 

virus,  virulence  of 475 

Anthrenus  museorum,  physiology  of 252 

Anticyclones,  papers  on,  U.S.D.A 310 

temperatures  of,  U.S. D. A 10 

Antirabies  serum,  activity  of 382 

Antitoxins,  intestinal  resorption 78 

Ants,  brown,  remedies,  P.R 1157 

notes 756 

remedies,  Mass 860 

N.J 161 

white.     (See  White  ants.) 

Aphanomyces  Ixvis,  notes 347 

Aphelininw,  newgeneraandspecies,U.S.D.A .  352 

Aphides,  notes 552 

Aphis  eggs,  destruction,  U.S.D.A 455 

woolly,  affecting  apples 354 

notes 352 

U.S.D.A 455 

remedies 354 

Aphis  papaveris,  notes 554 

Apiaries,  inspection  in  New  York,  U.S.D.A.  4.56 

Apicultural  stations  in  Wiirttemberg 395 

Apiculture,  state  department  of,  in  Germany  399 
(See  also  Bees.) 

Apion,  injurious,  notes,  U.S.D.A 960 

Apion  spp.,  notes,  U.S.D.A 960 

Apoplexy,  parturient.     (See  Milk  fever.) 
Appalachian  Mountains — 

relation  to  inland  navigation,  U.S.D.A.  1043 

water  resources,  U.S.D.A 1042 

Apple- 
bacterial  blight,  notes.  Can 45 

bitter  pit,  notes 248 

rot,  studies,  111 656 

treatment.  111 348, 657 

black  rot,  studies 49 

spot,  treatment 348 

blotch,  investigations 448 

borer,  round-headed,  notes.  Conn.  State.  1053 

diseases  in  Massachusetts 851 

investigations,  N.Y.  State 1050 

notes 549 

N.C 548 

Okla 1055 

Wash 655 

treatment 853 

U.S.D.A 1155 

fire  blight,  notes,  Del 445 

fly-speck  disease,  notes,  Can 953 

fruit  lilotch,  notes 348 

fungi,  notes 656 

Fusarium  disease,  notes 1048 

growers'  union  of  Hood  River,  Mont. . .  236 

industry  in  Montana,  Mont 230 

juice,  .studies 277 

unfermented,  preparation 682 

U.S.D.A.  276 

leaf  miner,  remedies,  Del 451 

trumpet,  notes,  U.S.D.A 453 

rust,  studies,  Ala. College 1050 

spot  fungi,  notes 1051 
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leaf  spot,  studies 249 

U.S.D.A 1051 

maggot,  notes.  Mass 758 

N.n .■ 52 

remedies 553 

Can 959 

mildew,  notes 448 

moths,  notes 858 

orchards,  management 38 

pomace,  analyses.  Can 969 

sucrase  in 307 

sawfly ,  notes 959 

scab,  treatment 758 

111 54 

Me 1142 

N.H 56 

scurf,  notes,  N.C 151 

tree  borer,  notes,  N.J 661 

mildew,  notes 853 

tent-caterpillar,  notes,  U.S.D.A 859 

tumors,  investigations,  U.S.D.A 1153 

worm,  lesser,  studies,  U.S.D.A 858 

Apples — 

as  affected  by  fertilizers,  N.  Y.State 38, 39 

insecticides 861 

potash  salts.  Me 1142 

breeding  experiments,  Can 1140 

Del 437 

eider,  of  France 179 

cold  storage 1143 

colorof,  U.S.D.A 894 

crab.     (See  Crab  apples.) 

culture  in  Canada 144 

.    Lake  Superior  region.  Wis. . .  141 

Ontario,  Can 1140 

Pennsylvania .  .'■ 741 

Washington 1142 

custard,  varieties 338 

dried,  analyses,  N. Y.State 709 

storing  and  marketing,  U.S.D.A.  39 

d  ropping  of,  investigations 540 

dwarf  stock  for,  N.J 1038 

evaporation,  U.S.D.A 39 

fertilization  investigations.  Can 1140 

fertilizer  experiments,  Del 437 

N.J 1037 

for  pigs,  Utah 364 

forcing  with  ether,  Vt 236 

formation  of  buds,  control,  N.H 46 

grading  and  packing 741 

grafting  experiments 539 

Alaska 35 

harvesting  and  marketing,  Oreg 38 

injury  by  Bordeaux  mixture,  N.Y.  State  50,51 

insects  affecting 159 

marketing,  cooperative,  in  Canada 144 

relation  to  keeping  quality.  742 

new,  notes,  U.S.D.A 236 

plant  food  used  liy,  N.J 644 

preservation 843 

productiveness  as  related  to  biology  of 

flowers 142 

pruning  experiments 142, 143 

respiration,  relation  to  keeping,  N.H...  1143 

root  growth  as  affected  by  bacteria 127 

seedless,  description,  Can 943 
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seedless,  value 330 

seedling  varieties,  Can 943 

Me 237 
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feeding  habits (UiO,  856, 958 

game,  classification 1086 

of  the  Transvaal 755 

injurious,  notes 157 

insectivorous,  notes 857,959 

introduction  into  New  Zealand 1053 

of  California,  relations,  U.S.D.A...  552 

Chicago  area 251 

Iowa 251 

Missouri,  bibliography 958 

North  and  Middle  America 251 

protection 157, 856 

in  Hungary 756 

Massachusetts 552 

Te.xas 157 

officials  and  organizations 

concerned  in,  U.S.D.A.  351 
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cilli   182 

Blister  beetle,  spotted,  notes,  Mont 157 

Blomo  feed  for  horses.  Mass 266 

Blood  corpuscles  as  aflfected  by  nuclein 179 

detection  of  protozoa  in. . .  377 
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carbon  dioxid  assimilation 

by  leaves 1129 

fruits,  N.  Y.  State 50, 51 

grape  leaves 349 

injury,  notes,  U.S.D.A 391 
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S.Dak 131 

Broussonetia  papyri/era,  milk-coagulating 

agents  in 508 

Brown  ants,  remedies,  P.R 1157 
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cooking  tests.  Can 1162 

culture  experiments,  Miss < 436 

N.Y.Comell 138 
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analysis  221 
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composition  and  value 1125 
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value 220 
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treatment 1181 
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skim  milk  for 171, 468, 675 

Camels,  use  in  Natal 570 
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Canker,  treatment,  Mass 245 
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Capsaicin  from  paprika,  studies 1061 

Capsicum  annuum,  studies 61 
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nitrates 1008 

effect  on   lime-sulphur-salt  wash, 

Del 455 

milk,  N.Y.State 573 

plants 932 

measuring  apparatus,   description, 

N,H 1143 

relation  to  incubation 1174 

solubility  investigations,  U.S.D.A..  819 
disulphid,  destruction  of  squirrels  by, 

Idaho 51 

effect  on  morphologj'  of  Penicillium 1128 

elementary,  combustion 321 

in  organic  substances,  measurement —  610 

monoxid,  determination  in  air 614 

tetrachlorid,  effect  on  chrysalids 256 

fumigation,  Conn.  State...  1053 

Carbonate  of  potash,  fertilizing  value,  Ind  . .  625 

-  Mass.  226 

Cardamine  pratensis,  self-sterility 23 

Carer  spp.,  feeding  value 1066 

Cariota  urens,  starches  in 459 

Carmine,  physiological  action 766 

Carnation  bud  rot,  studies,  Nebr 855 

Camosin  and  ignotin,"  identity 64 

Carob  beans,  use 1166 

Carpet  beetles,  remedies,  N.J 161 

Carpocapsa  pomonella.    (See  Codling  moth.) 

Carrot  disease,  studies,  N.C 1152 

Carrots- 
analyses,  Can %9 

Wash 565 

culture  experiments,  N.J 636 

N.Y.  ComeU 138 

fertilizer  experiments 628, 825 

N.Y.  ComeU....  136,137 

germination  tests,  N.Y.Comeil 138 


Carrots— Continued.  Page. 

pentosan  content 259 

varieties 430 

Can 27, 1132 

N.Y.  ComeU 138 

wild,  variations  in,  N.  J 1041 

Casein  as  affected  by  dilute  acids ; 471, 776 

N.  Y.  State  173 

reimet 77, 177 

cleavage  products 359, 1006 

combining  power  with  acids 776 

compound,  separation  from  milk 471 

decomposition,  studies 77 

determination  in  milk.  Wis 707 

hydrolysis  of  sodium  salts 471 

N.Y.  State  174 

in  mUk,  composition 276 

variations  in 776 

paranucleic  acids  of 1108 

testing 812 

Cassava,  analyses,  U.S.D.A 361 

drying  and  grinding,  U.S.D.A 362 

food  value,  U.S.D.A 164 

for  pigs,  Fla 873 

hydrocyanic  acid  in 129 

U.S.D.A 361 

leaf-curl  disease,  notes 153 

Cassia  bark,  calcium  oxalate  in 258 

Castanea  crenata,  notes,  U.S  D.A 1052 

Castor  beans  as  affected  by  tension 23 

phytin  content 966 

Castor-oU  plant,  insects  affecting 452 

Catalpa  speciosa,  notes,  S.C 41 

Catalpa  sphinx,  studies,  U.S.D.A 759 

Cataract,  enzootic,  in  horses 582 

Catarrhal  fever,  maUgnant,  treatment 781 

Cathartics,  studies,  Minn 1085 

Catsup,  analyses.  Conn. State 864 

Cattle— 

.\rgentina,  imports  into  Italy 1067 

beef,  development,  Va 870 

breeders'  association  in  Switzerland 573 

breeding,  Alaska 93 

cost  of  raising,  Utah 365 

dehorning,  Ga 684 

dipping,  notes 684 

diseases,  notes 392, 482, 576, 684 

distribution  of  Uquids  in  stomachs  of. . .  785 

fattening  for  market.  Mo 971 

U.S.D.A 1093 

on  pasture 171 

feeding  experiments.  Mo 971 

Va 870 

feeds,  analyses,  Oreg 66 

examination,  U.S.D.A 1065 

market  prices.  Mass 1074 

iminimization  against — 

African  coast  fever 579 

foot-and-mouth  disease 579 

rinderpest 380 

tuberculosis  . . .  .280, 577,784, 1082, 1083, 1181 

N.J 683 

improvement,  U.S.D.A 194 

Indian,  in  Jamaica 1169 

industry  in  Bombay  Presidency 774 

France 469 

Maryland,  Md 872 
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Cattle — Continued. 

judging 390 

larval  nematodes  in 82 

lice,  notes 11S4 

licking  disease,  investigations 479 

mange,  treatment 7S1 

manure,  investigations C25 

normal  temperature  of 478 

nores,  W  yo 560 

parasites,  notes 1184 

parasitic  worms  in    82 

plague.     (See  Rinderpest.) 

poisoning  by  lieans 4t)G 

Heraclcum  spondyUum . . .  .583 

loco,  U.S. D..V 1079 

Taj:us  haccata 282 

raising  in  New  Caledonia 194 

scab,  prevalence  in  North  Dakota 79 

stiff  sickness,  notes 579 

three-day-siekness,  notes 781 

ticks,  bibliography 162 

eradication 987 

S.C 81 

U.S.D.A 80, 81,. 592, 987 

in  Louisiana 3.55, 785 

relation  to  boll-weevil 

problem 353 

notes,  Ala.  College 578 

occurrence  on  sheep,  U.S.D.A 355 

relation  to  disease 553 

remedies 1161 

studies 355 

U.S.D.A 664 

(See  also  Ticks.) 

CattJeya  labiata,  varieties 947 

Cauliflower  soft  rot,  notes.  Can 46 

Caustic  lime,  determination 614 

Cecidomyia  destructor .     {See  Hessian  fly.) 

Cecidomyiidfc,  new  species,  descriptions 352 

Cedar  apples,  studies,  Ala. College 1050 

notes,  U.S.D.A 443 

red,  production,  U.S.D.A 149 

rust,  investigations 347 

twig-borer,  white,  notes.  Can 959 

Cedrela  sinensis  for  sand-binding  purposes. .  1045 

Celastrus  scandens  bark,  food  value 344 

Celery  blight,  notes,  Fla 634 

culture,  treatise 540 

insects  affecting 961 

root  rot,  notes,  Ohio 446 

Cell  investigations,  problems  in 99 

Cellulose  as  affected  by  fungi 346 

determination 813 

in  feeding  stuffs,N.J.  612 

in  cacao,  composition 913 

Cement  as  a  wood  preservative,  N.  J 046,1037 

pipes,  making  and  cost,  Ariz 689, 1188 

U.S.D.A  ..  995 
Centigrade  and  Fahrenheit  scales,  intercon- 

version,  U.S.D.A 710 

Centipedes,  remedies,  N.J 161 

Cephaleuros  virescens,  notes 753, 957 

Ceratitis  capitata,  remedies 55, 556 

Ceratocystis  ftmbriata,  notes 1153 

Ceralomia  catalpx,  studies,  U.S.D.A 759 

Ceratophyllus   fasciatus,    transmission    of 

plague  by 583 

Ceratopogon  eriophorus,  notes,  U.S.D.A 456 


Page. 

Cercospora  brunkii,  notes 659 

♦             CO  ffeicola,  notes 657 

concors,  notes,  Vt 248 

malkoffii,  notes 851 

nicotianx,  notes 8.53 

Cereal— 

diseases,  notes 247 

Hours,  alcohol  extracts  of 808 

food  by-products,  analyses,  N.Y.State.  .504 

Vt 465 

foods,  cooking,  U.S.D.A 894 

digestibility 59, 803 

Can 60,1162 

foot  disease,  notes 346 

loose  smut,  investigations 346 

products,    composition    and    nutritive 

value 163 

notes 531 

report  on 295 

rusts,  studies 750 

smuts,  methods  of  infection  by 750 

treatment 152 

C3reals — 

analyses 163 

ash  constituents.  Can 1109 

ashing,  loss  of  phosphoric  acid  in 1109 

breeding 533 

composition  and  nutritive  value 163 

culture  experiments 522, 639 

in  Tunis 732 

effect  on  sodium  salts 719 

exports  from  Portugal 991 

fertilizer  experiments 523, 638, 639 

fertilizers  for,  Miss 121 

growth  as  affected  by  depth  of  planting.  731 

imports  into  Portugal 991 

improvement,  Cal 135 

insects  affecting,  U.S.D.A 456 

iron  content 459 

seed  selection,  Can 26 

statistics 692 

sulphur  in 59 

varieties,  classification 732 

{See  also  specific  kinds.) 

Cerebral  hemorrhage,  notes 278 

Cerebro-spinal  meningitis — 

epizootic,  in  horses,  U.S.D.A 987 

infectious,  treatment 83 

Cereus  giganteus  as  food  for  stock,  U.S.D.A.  264 

Cerium  salts,  toxicity  of 831 

Cetonia  aurata,  notes 552 

Cetraria  spp.,  carbohydrates  of,  digestibility.  60 

Ceuthospora  (?)  lunata  n. sp.,  description. . .  446 

Chamxcyparis  spp.,  notes,  U.S.D.A 443 

Changa,  notes 858 

Charlock.     (See  Mustard,  wild.) 
Cheese- 
analyses  765 

bitter,  bacteriological  investigations 1179 

bitto,  notes 474 

Camerabert,  manufacture,  U.S.D.A 78 

notes 780 

U.S.D.A 194 

studies,  N.Y.State 176 

Cheddar,  acidity  of  water  extract,  N.Y. 

State 176 

changes  in,  N.Y.State 176 


1244 


EXPERIMENT    STATION    EECORD. 


Cheese— Continued. 

Edam,  ripening  experiments 77, 574 

Emmenthal,  manufacture 1078 

experiment  station  at  Lodi,  report 574 

factories  in  Canada 1075 

fat  content  as  alTected  by  curing 881 

studies . .  .■ 1078 

from  Farkia  africana  seed 1061 

sheep's  millc,  analyses 881 

studies 980 

Grana,  manufacture 574 

industry  in  Canada 1075 

Switzerland 572 

making  experiments 880 

Can 74,1179 

notes 57  <! 

margarin,  analysis - 572 

methods  of  analysis 295 

phosphorus  in 59 

production,  Alaska 93 

control 574 

ripening  experiments.  Can 74 

N.Y. State 1179 

Robbiole,  analyses 177 

short,  investigations 474 

soft,  analyses 574, 681 

manufactiu-e 375 

problems  in,  111 276 

ripening 980 

Swiss,  analyses 163 

Cheimatobia  brumata,  notes 959, 1156 

Chelonia  caja,  notes 1055 

Chemical  apparatus,  treatise 510 

control  station  of  Saxony,  report.  412 

laborator  j',shaking  apparatus  for.  412 

reagents,  testing 206 

society,  American 98 

Chemicals,  effect  on  asparagus 944 

Chemisches  Centralblatt,  index 915 

Chemistry,  agricultural,  in  Canada 407 

progress  in. .  407,  710, 915 
teaching   in    Ger- 
many    401 

treatise 506 

application  in  food  production. .  423 

food,  text-book 669 

methods  of  analysis.  Mass 276 

physiological,  handbook 358 

investigations..  358,359 

progress  in 1003 

relation  to  agriculture 98 

U.S.D.A..  793 

incubation 1174 

sugar,  progress  in 1112 

synthetic,  relation  to  biology.. .  910 

unification  of  terms 98 

water,  progress  in 1115 

yearbook 710 

Chermes  pint,  notes 860 

spp.,  notes 160, 959 

Chermes,  relation  to  tree  diseases 55, 56, 754 

remedies 557 

Cherries- 
analyses  163 

culture 39,439 

in  Lake  Superior  region,  Wis ...  141 

Ontario,  Can 1140 

Pennsylvania 741 


Cherries — Continued. 

fertilization  investigations.  Can 1141 

insects  aflecting 1.59,  439 

plant  food  used  by,  N.J 644 

twig  growth,  studies,  N.J . , 645 

uses 439 

varieties.  Can 36,944 

for  Oiegon,  Oreg 38 

the  Pacific  slope 946 

Cherry  gummosis,  notes 449 

leaf  scorch,  notes 750, 853 

leaves,  analyses 729 

morphology 729 

tortrix,  notes.  Me 756 

Chestnut  disease,  notes 1154 

resistance  to,  U.S.D.  A...  1051 

studies 250,251 

hybrid,  description 947 

root  wet  rot,  studies 855 

stem  blight,  notes,  N.J 1048 

Chestnuts,  dried,  analyses 163 

varieties 244 

Chicken,  analyses 1174 

l)one,  phytin  content 900 

contests  in  Georgia 390 

coops,  construction 1070 

manure,  fertilizing  value 522 

pox,  etiology 888 

symptoms  and  treatment 582 

Chickens — 

cau.-!es  of  mortality,  U.S.D. A 592 

fattening  experiments.  Can 72 

hatching  experiments 1173 

incubation  experiments.  Can 975 

poisoning  liy  feeding  stuffs 1080 

raising.  Can 71 

notes 776 

(See  also  Poultry.) 

Chickweed,  assimilation  of  nitrogen  by 127 

Chicory,  detection  in  coffee i  HO 

disease,  notes 955 

Children,  care  and  feeding 62, 03, 258, 562 

Children's  gardens.     (See  School  gardens.) 

Chinch  bug,  notes,  U.S.D. A 452 

Chinquapin,  hybrid,  description 947 

Chlorin,  fumigation.  Conn.  State 1053 

metabolism  during  starvation 767 

Chlorita  spp.,  biology 54 

Chloroform,  effect  on  vitality  of  seeds 426 

in  cheese  making,  N.  Y.  State.  1179 

Chlorophyll  as  affected  by  acids  and  alkalis  .  324 

effect  on  asparagus 944 

function  in  plants 22 

Chlorosis  of  plants 247 

Chocolate,  analyses 163 

Conn.State 864 

examination 41 1 

methods  of  analysis 295 

notes 259 

Chokecherries,  breeding  experiments.  Can.  36, 1140 

Cholera  bacilli  as  alTected  by  sunlight 280 

Cholin,  effect  on  wheat  seedlings 1129 

ChoUa,  fruit,  feeding  value,  N.Mex 65 

Chops,  mi.xed,  digestibility,  Can 67 

Choucrout,  manufacture 966 

Chromium  salts,  toxicity  of 831 

Chrysanthemum  diseases,  notes 240 

leaf  spot,  notes 659 
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Clirysanthoiimm  rnyblighl,  studies 658 

N.C...  1154 

Chrysantlieiiuuns,  culture,  treatise 240 

insects  affecting 240 

ringing  e  x  p  e  ri  in  e  n  t  s , 

N.  Y.  Stale 37 

Chrysophiyctia  endobiotica,  notes 752, 1151 

C/irysop.s  spp.,  notes,  La Itil 

Cluirning,  effect  on  water  content  of  butter. 

Can 73, 1178 

Chyle,  human,  studies 262 

Cicada,  periodical,  liililiography,  U..S.D.A  . .  452 

broods  in  1907,  U.S.D.A..  158 

notes,  N.  .T (Uil ,  1054 

U.S.D.A 452 

Cicadas,  food  value 665 

Cider,  examination 411 

making,  discussion 780 

manufacture  in  France 179 

sucrase  in 307 

Cigar  beetles,  remedies,  N.  J 161 

Cimex  macrocephalus,  transmission  of  dis- 
ease by 355 

Cinchona,  insects  affecting 452 

Cinnamic  and  benzoic  acids,  differentiation..  913 

Cinnamon  bark,  calciimi  oxalate  in 259 

culture  experiments 944 

ground,  examination 1062 

Cintractia  sorghi-vuJgaris,  notes,  Kans 548 

Citral,  detennination  in  lemon  grass 1009 

Citranges,  new,  U.S.D.A 238 

Citric  acid,  detection 1010 

elimination  from  soil  solutions..  1009 

Citrus  diseases,  notes 742 

fruit  diseases,  notes,  Fla 654 

fruits,  culture,  Hawaii 438 

P.R.. 320 

in  Algeria 742 

grafting  experiments 540 

insects  affectine 742 

new,  U.S.D.A 238 

stocks  for 338 

Hawaii :  438 

varieties 338 

{See  (lUo   Oranges,    Lemons, 
etc.) 

sooty  mold,  notes 957 

trees  as  affected  by  subsoils,  Cal 17 

fumigation . . . : 162 

Cladoxporium  orycocci  n.  sp.,  description..  446 

Clam  shells,  examination,  U.S.D.A 1065 

Clams,  examination.  Me 1062 

ClaMeroxporium  carpoph Hum.  notes 449 

Clay,  burning  for  cultural  purposes 922 

emulsions,  llocculation 209 

fertilizing  vahie,  Ind 625 

Cleonuf:  punetirentrix,  remedies 662 

Cleora  pampinaria,  notes,  U.S.D..\ 3.53 

Cleveland  Home  Garden  .Vssociation,  work.  1193 
Climate— 

as  affected  by  various  factors 512 

effect  on  composition  of  wheat,  ll.S.D.,\  234 

plant  growth 1 15, 813 

of  Baltimore 1113 

Calabria 289 

California 588 


Climate— Continued.  Page. 

of  Calvert  County,  Maryland 10 

Central  Canada 312 

Spain 89 

Ceylon 713 

Cochin-China lis,  713 

Colorado 1012 

Ireland 515 

Kansas,  changes  in 114 

Louisiana 992 

Missouri 958 

Nebraska 816 

New  Caledonia 194 

Peru 312 

Sao  Paulo 414 

Syria 1028 

Uruguay 713 

Victoria,  factors  affecting 713 

West  Virginia 413 

psycho-physical  aspect  of 114, 312 

relation  to  agriculture,  U.S.D..\. 212 

Salton  Sea,  U.S.D..\. 413 

variations  in,  cause 211 

Climates,  comparison,  U.S.D.A... 212 

Climatological  data,  publication,  U.S.D.A. .  910 

studies,  interval  in,  U.S.D.A.  413 

Climatology  of  Algeria 414 

Australia,  U.S.D.A 413 

Canary  Islands 312 

Central  America 1114 

Cuba 1114 

France 414 

Great  Britain 510 

JacksonviUe,  Fla.,  U.S.D.A.  916 

Kansas 115 

South  Carolina 1114 

Springfield,  Mo.,  U.S.D.A...  212 

Tunis 414 

relation  to  hygiene,  U.S.D.A...  212 
(See  also  Meteorology.) 

Cloud  bank  at  sea,  U.S.D.,\ 10 

bursts,  notes,  U.S.D.A 211 

observations,  U.S.D.A .' 212 

Clouds,  lenticular-cumulus,  U.S.D.A 212 

relation  to  cyclones,  U.S.D.A 212,915 

utilization,  U.S.D.A 910 

Clover— 

alsike,  culture  experiments,  Alaska 24 

as  a  cover  crop,  Mont 236 

green  manure,  .\la.  Canebrake 1134 

affected  by  various  salts 1026 

blue,  analyses,  Oreg 66 

canker,  notes 346, 851 

crimson — 

as  a  green  manm-e.  Wis 132 

culture  experiments,  N.J 636 

U.S.D.A 635 

fertilizer  experiments,  N.J 828 

R.I 125 

liming  experiments,  N.J 828 

varieties,  N.J 934 

culture  experiments.  Wis 132 

on  jack-pine  lands,  LT.S.D.A 1136 

relation  to  soil  bacteriology 521 

disease-resistant,  U.S.D..\ 194 

diseases,  notes 445 

feeding  value.  Mass 1074 
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fertilizer  experiments 126,219,523,731 

Md 824 

for  pigs,  U.S.D.A 569 

poultry,  Me 268 

germination  experiments,  Mass 246 

hay,  analyses.  Wash 565 

available  energy,  U.S.D.A 866 

crimson,  analyses,  N.J 671 

digestibility,  Can 67 

feeding  value.  Mo 671 

insects  affecting 445 

mammoth,  as  a  cover  crop,  Can 1140 

meal,  analyses.  Mass 1065 

N.Y. State 564 

Mexican,  notes,  U.S.D.A ^ 230 

red,  as  a  cover  crop.  Can 1140 

forage  crop.  Miss 1133 

culture  experiments,  N.Dak 331 

fertilizer  experiments,  N.J 934 

for  pigs.  Miss 1194 

phosphoric  acid  requirements 719 

seed  examination,  U.S.D.A 942 

seed,  analyses,  U.S.D.A 533 

sickness,  notes 346,719 

spiced,  analyses,  N.Y. State 564 

varieties 228 

Cnemidocoptes  galUnse,  notes,  U.S.D.A 454 

Cnidocampa  flavescens,  early  stages 858 

Coal  tar- 
as  a  wood  preservative,  N.J 1037 

colors,  solubility  and  extractive  value. .  811 

soluble,  classification 295 

Coccidfc,  new  species,  notes 392 

of  Japan 1157 

Coccidiosis  in  birds  and  poultry,  U.S.D.A..  988 

Coccidium  tenellum,  notes,  U.S.D.A 988 

Cochineal,  effect  on  digestive  enzyms 766 

Cockchafers,  notes 960 

Cockroaches,  remedies 959 

Cocoa,  analyses.  Conn.  State 864 

carbohydrates  of 166 

examination 411 

fat,  detection 509 

methods  of  analysis 295, 506 

notes 259 

Coeoanut  bud  rot,  investigations 349, 854 

butter,  manufacture 1162 

cake,  effect  on  composition  of  milk  75 

diseases,  notes 854,947,1159 

fat,  manufacture 1162 

fiber,  analyses,  N.J 66 

industry  in  Cuba 854 

insects  affecting 452 

meal,  analyses.  Wash 565 

oil,  detection  in  butter 309,914 

determination  in  butter 9, 1111 

oxygen  equivalent 914 

production 947 

refractive  index 309 

scale,  remedies 395 

stem  disease,  notes 1051 

Coeoanuts,  culture 947 

insects  affecting 947, 1159 

production  in  Malay  States 947 

Co( OS  nucifera,  culture 947 

Codling  moth  in  North  Carolina 662 


Page. 

Codling  moth  investigations,  N.Mex 555 

life  history,  Okla 1055 

notes 53, 454, 1156 

Ariz 1194 

Mont 157 

N.II 52 

N.J 1054 

remedies 158, 160, 859 

Can 959 

111 54 

N.II 56 

Okla 1055 

U.S.D.A 455,1158 

Wash 555 

CanuTus  serialis  in  goats 580 

Ctxpophagus  echinopus,  notes 557 

Coffea  fiumilis,  notes 541 

Coffee,  analyses.  Conn. State 864 

borers,  destruction  by  heat 962 

caflein  content 460 

culture  experiments,  Hawaii 438 

in  Hawaii 439 

disease  in  Salvador 250 

treatment 957 

diseases,  notes 154,550,657,753 

examination 411 

industry    in    Madagascar    and    Re- 
union      1144 

insects  affecting 452,550 

methods  of  analysis 460, 506 

plantations,  care  and  management. .     1144 

root  disease,  notes 547 

sooty  mold,  notes 957 

substitutes,  examination 411 

tree  borers  as  affected  by  cold 663 

remedies 1056 

trees,  pruning 146 

Cold  storage- 
effect  on  fruit  diseases,  N.Y.State 1050 

for  foods 1062 

fruits 145, 1143 

U.S.D.A 543 

grapevines 145 

meat 1062 

Coleoptera  of  Delaware,  Del 451 

Coleus  as  affected  by  tension 23 

growth  as  affected  by  trees 1026 

Coleus  spp.,  degeneration 341 

Coli  bacillus.     (See  Bacillus  coli  communis.) 

Colibacillosis,  organisms  of 580 

Colleges.     {See  Agricultural  colleges.) 

CoUetotrichum  falcatum,  notes 152 

studies,  Hawaii..  48,1152 

gossypii,  notes 347 

lindemuthianum,  treatment, 

La 954 

nigrum,  notes,  Del 445 

Colliery  explosions,  notes,  U.S.D..\ 710 

Collins,  S.,  biographical  sketch,  U.S.D.A...     1112 

Colloids,  effect  on  clay  soils 1119 

Colorado  College,  notes 94, 493, 593 

Station,  notes 493,996 

Colorimeter,  milk,  description 113 

Coloring  matters — 

effect  on  digestive  enzyms 766 

measurement 811 
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Coloring  matters— Continued.  Page. 

physiological  effects 760 
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notes 195, 794 

report  of  director 1092 

Delphinium  camporum,  studies,  U.S.D..\...  583 

Demonstration  farm  in  Victoria 200 

work,  notes 499 

with  southern    farm- 
ers, U.S.D.A 1027 

Denitrification  in  soils 522,923,1121 

investigations 520 

N.J 1017 

review  of  literature 1019 

Department  of  Agriculture— 

of  Federated  Malay  States 200 

(See  also  United  States  Department  of 
Agriculture.) 

Dermacentor  reticutalus,  relation  to  disease.  553 


Dermalophagus  auricularum  canis,  notes. . .  1086 
Desiccation,  effect  on  root  tubercle  bacteria, 

Del 421 

Desmia  funeralis,  notes,  Cal 759 

Desmodiumtortuosum, -notes,  U.S.D..\ 230 

Dew  ponds,  neolitic,  book 817 

notes,  U.S.D.A 916 

underground,  formation 517 

utilization,  U.S.D.A 916 

Dewberries,  breeding  experiments,  S.Dak  . .  440 

cold  storage,  U.S.D.A 543 

culture 744 

varieties,  S.Dak 440 

Dewijerry  disease,  notes,  Del 445 

De.xtrin,  analysis 295 

Dextrose,  polarization 295 

Diabrotica  spp.,  notes,  Ky 858 

Diamond-back  moth,  notes 451 

Diaporthe  parasitica  n.  sp.,  description. . .  250,251 

notes,  N.J 1048 

U.S.D.A 1052 

Diarrhea,  white,  in  chicks 1174 

U.S.D.A 988 

Diaspis  pentagona,  notes 759 

Diastases,  action  of 128 

as  affected  by  mineral  salts .  832 

in  milk 372 

DiulTxa  saccharalis,  notes 858 

Dicalcic  phosphate,  fertilizing  value,  Ind. . .  625 

Dicyanamids,  physiological  action 221 

Dicyphus  minimus,  notes 960 

Diet,  effect  on  endurance 63,462 

glycogen  content  of  liody 767 

nitrogen  excretion 561 

for  infants 562 

the  aged 62 

in  North  China 1164 

the  Malay  States .' 1164 

meat,  effect  on  bones 461 

rats 461.768 

of  children 62 

fariiuTs  in  Belgium 562 

laliorers  in  various  countries  563 

natives  in  the  Tropics 669 

West  Africa 357 

Roumanian  peasants 968 

soldiers  in  France 563 

workingmen  in  France 1063 

vegetarian,  studies  and  bibliography.  561 
(See  also  Food.) 

Dietaries  for  campers 564 

sailors,  improvement 564 

soldiers,  improvement 563 

Dietary  studies  with  fowls 670 

rats 461 

teachers,  U.S.D.A 59 

Dietetics,  notes 1165 

Digestion- 
animal,  chemistry  of 359 

as  affected  by  preservatives,  U.S.D..V  ..  969 

sodium  benzoate 179 

chemistry  of 1063 

experiments,  artiflcial 358,969 

with  animals 466 

cows,  Mass 1074 

dogs 358,359 

men 670 
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experiments  with  men,  U.S.D.A 163 

negroes,  La 261 

sheep 671,772,1066 

Can 67 

Colo  769 

Mass 204 

Wyo 266 

steers,  Can 67 

Md 363 

physiology  of 359, 1003 

products,  toxicity  of 167 

selective  function  of  stomach  in 402 

Digestive  tract,  bacterial  infections  of,  book  1105 

permeability  to  bacteria  . . .  377 

Dika  butter,  food  value 259 

Diphtheria  bacilli  as  affected  by  light 78, 280 

toxins,  government  control 78 

transmission  by  milk 1175 

Diplococcium  conjunctum,  notes 659 

Diplococcus  riscosus,  description 778 

Diplodia  maydis,  notes 1048 

pinea,  notes 156 

sp.,  notes 753 

Dipping  vats,  preparation,  xila. College 579 

Diptera,  blood-sucking,  treatise 558 

Diseases  of  animals.     (See  Animal  diseases.) 
Diseases  of  plants.     (See  Plant  diseases.) 

Disinfectants,  proprietary,  tests 179 

Disinfection,  theory  of 781 

Distillation  apparatus,  description 9 

for  nitrogen  deter- 
minations   1111 

Distillers'  grains- 
analyses  771 

N.H •_ 1166 

N.J 66 

R.I 263 

Wis 970 

dried,  analyses,  Conn. State 867 

Mass 1065 

N.Y.State 564 

Vt 465,970 

feeding  value,  N.J 272, 1073 

Distillery  by-products,  analyses,  U.S.D.A..  1064 

utilization 1008 

Ditches,  excavating  machinerjf  for,  U  S.D.A  484 

irrigation,  linings,  tests,  Cal 584 

U.S.D.A..  995 

loss  from,  by  seepage,  Cal 584 

(See  also  Canals.) 

Dodder  in  farm  seeds,  U.S.D.A 435 

Russian,  notes  99 

Dog  distemper,  nervous  form  of 382 

sera,  tests 1086 

treatment 781 

Dogfish  scrap,  notes.  Can 930 

utilization 1061 

Dogs,  digestion  experiments 358,359 

Indian  susceptibility  to  dourine 582 

metabolism  experiments 560, 767 

rabid,  virulence  of  saliva 688 

Dolichos,  breeding  experiments,  N.J 1041 

Dohchos  lablab,  thinning  experiments,  N.J  .  1040 
Domestic  science— 

at  University  of  Illinois. .    1192 


Domestic  science — Continued. 

courses  in 694 

exhibitors,  directions  for 390 

graduate  school 1198 

home  lessons  in 1193 

Illinois  Association  of,  work,  U.S.D.A. .  91 

in  secondary  schools 792 

St.  Lawrence  University 791 

the  United  States 891 

instruction  in 192, 290, 1090 

for  girls 291 

women 290, 398 

school  at  Alzey 591 

schools  in  Moravia 694 

summer  classes  in.  Can 1 193 

Dourine,  notes 582 

pathological  conditions 1182 

treatment 582,887, 1182 

trj-panosome  of 83 

Dracxna  fragrans,  leaf-tip  blight,  studies.  .  350 

Drag,  split-log,  construction,  U.S.D.A 1189 

Drain  gages  at  Pusa,  construction 815 

Drainage  association,  national 499 

effect  on  climate 512 

elementary  lesson  in 391 

farm,  notes.  Can  1188 

in  Nebraska 816 

North  Dakota,  U.S.D.A 385 

investigations,  Mont 285 

Wis 87 

laws  of  Italy,  U.S.D.A 483 

relation  to  forests 499 

salt  marsh,  in  New  Jersey 499 

tile,  Wis 132 

water,  loss  of  nitrates  in 923 

Drawing  in  secondary  schools 792 

Dried  blood — 

analyses,  N.Y.State 709 

Wash 565 

availability  of  nitrogen  in,  N.J 627 

examination,  U.S.D.A 1065 

fertilizing  value,  Ind 625 

Mass 226 

N.J 828, 1018 

preparation  and  use 1022 

Drones,  value  in  beehives 861 

Droughts  in  southern  Russia 414 

Drug  beetles,  remedies,  N.J 161 

inspection  in  Maine,  Me 1062 

index,  U.S.D.A 1063 

use  of  cryoscopy  in 308 

law,  N.Dak 113 

model  draft  of 64 

plants,  testing,  U.S.D.A 584 

products,  notes 531 

Drugs,  adulterated,  detection 728 

analyses 764 

effect  on  uric  acid  excretion 301 

judging 308 

root,  American,  U.S.D.A 529 

Dry  farming  congress,  proceedings 428, 698 

in  Montana,  Mont 130 

New  Mexico,  N.Mex 28 

the  Great  Basin,  U.S.D.A..  329 

investigations,  Utah 328 

manual 428 
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Ducks,  breeding  experiments 856 

care  and  management 73 

feeding  experiments,  Can 72 

raising : 1172 

Dust,  atmospheric,    in     Gulf    of    Mexico, 

U.S.D.  A 916 

flue,  effect  on  soils  and  plants 1130 

road,  prevention,  U.S.D. A 1189 

smoke,  effect  on  plants 325 

storms  in  California,  U.S.D. A 212 

Duty  of  water.     (See  Water,  duty. ) 

Dye  products,  notes 531 

Dyestufls.  anilin,  toxicity 461 

Earias  insulana,  remedies 662 

spp.,  notes 756 

Earthquake  at  San  Francisco,  U.S.D. A 915 

Indian,  report  on,  U.S.D.  A 413 

of  April  15,  1907,  U.S.D. A 10 

Earthquakes,      nature      of      movements, 

U.S. DA 10 

on  the  Pacific  Coast,  U.S.D.A.  916 
Earthworms  as  affected  by  calcium  cya- 

namid 321 

Earwigs,  notes 557 

East  coast  fever      (See  African  coast  fever  ) 
Echinocactus      wislizeni,      feeding      value, 

U.S. DA 264 

Echinococcosis  in  domestic  animals 1184 

Echinococcus,  notes 183 

Eclampsia,  puerperal.     (See  Milk  fever.) 
Economics,  home.     (See  Domestic  science.) 
rural.     (See  Rural  economics.) 

yearbook 488.993 

Eczema,  toxic,  in  horses 786 

Edestin,  cleavage  products 1006 

Education,  agricultural.     (See  Agricultural 
education.) 

industrial,  in  high  schools 191 

problems  in 197 

of  foresters 1192 

girls  in  various  countries 591 

technical,  in  the  South 994 

Eelworms,  notes 352 

Egg  albumen,  cleavage  products 1006, 1108 

laying  contest  in  Australia 1070 

noodles,  examination 1110 

production  in  Maine 676 

of  virgin  fowls,  N.J 676 

yolk,  analysis 507 

iron  and  lecithta  content 459 

Eggplants,  breeding  experiments,  N.J 646 

840, 1040 

grafting  experiments,  N.J 1040 

pollination  experiments,  N.J...  1041 

spraying  experiments,  N.J 655 

Eggs,  analyses 1174 

changes  in 358 

effect  on  u  ric  acid  excretion 262 

evaporation,  Can 71 

for  infants 562 

hatching  as  affected  by  temperature. 

Can 975 

incubation,  U.S.D.A 592 

experiments 463 

Utah 368 

keeping  quality,  tests,  N  .C 571 

N.J 676 


Page. 

Eggs,  marketing  in  Ireland 1062 

pathological  changes  in 1186 

penetration  of  bacteria  into 667 

preservation 1070 

Ark 974 

Can 975 

U.S.D.A 194 

treatise 369 

production  as  affected  by  food,  N.C. .  571 

by  different  breeds.  Ark. .  974 

Elachyptera  cornuta,  notes 451 

Electricity — 

atmospheric,  studies 510 

effect  on  nitrogen  and  oxygen  mixtures .  1 125 

plants 392 

perils  from,  on  mountains,  U.S.D.A 916 

use  in  plant  culture 944 

water  purification 415 

wheat  thrashing 586 

Ehn-leaf  beetle,  notes 355 

N.J 661,1054 

Elms,  insects  affecting 1159 

Emmer,  culture  experiments,  Can 25, 26 

Kans 134,135 

Mont 330 

Utah 329 

feeding  value,  S.  Dak 69 

U.S.D.A 391 

for  pigs,  Nebr 267 

seeding  experiments,  Can 1131 

varieties 430 

Can 936 

Kans 135 

yields.  Can 1130 

N.Dak 27 

Emphysema,  pulmonary,  notes 781 

Emulsin  as  affected  by  mineral  salts 832 

Emulsions,  theory  of 175 

Enarmonia  prunivora,  studies,  U.S.D  A 858 

Encyclopedia  of  agriculture 895 

Endives,  analyses 163 

Endomyces  ftbuHger,  studies 764 

Energy,  new  unit 704, 1006 

physiological  laws  of 768 

source  of ,  Pa 769 

Engineering,  sanitary,  treatise 213 

Engines,  alcohol  fuel,  tests,  U.S.D.A 484 

internal  combustion,  tests 989 

Ennomos  Hturaria,  remedies 664 

Enteritis  in  cattle 183,577,579 

notes 781 

pseudomembranous,  in  cats 688 

Enterohepatitis, infectious.  (See  Blackhead.) 

Entomological  practice,  notes 352 

research,        subjects       for, 

U.S.D.A 455 

service  of  New  York 352 

Society  of  Ontario 53 

Entomology,  Canadian,  bibliography 761 

economic,  bibliography 162 

in  United  States..  756 

new  journals 500^800 

present  status 959 

progress  in 959 

Hawaiian,   bibliography, 

Hawaii 451 

Environment,  effect  on  sweet  com,  Md 842 
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Enzym,  new,  cleavage  properties 966 

Enzyms,  bacterial,  lectures  on 1108 

digestive,  as  affected  by  coloring 

matters "66 

efle«t  on  starch,  Md 842 

in  Lima  beans 129 

milk 371 ,  979 

studies,  N.Y. State 1179 

yeast 324 

proteolytic,  in  feeding  stuffs 466 

Eosin,  physiological  action 766 

Epithelioma  eontagiosum,  notes 1186 

Epizootic  lymphangitis,  etiologj'   and  pa- 

tholog>' 887 

Ergotism.  s>-mptoms  and  treatment,  Iowa.  884 

Ergots,  effect  on  forage  plants 346 

in  oats,  poisonous  properties 480 

Eriocoma  cuspidata,  analyses,  Wyo 532 

Eriophijes  vitis,  notes,  Cal 759 

Erysiphe  graminis,  notes 1049 

Eserin,  cathartic  action,  Minn 1085 

Essences,  coefficient  of  toxicity  of Ill 

Ether,  effect  on  vitality  of  seeds 426 

forcing  of  flower  bulbs  by 947 

plants  by 144 

N.J 645 

U.S.D.A 1093 

bibliography,  Vt  235 

petroleum,  value  for  fat  extraction. .  412 

Eucalyptus  cornuta,  strength  ot 43 

resinifera,  monograpn 950 

robunta,  notes 745 

Eucalyptus,  culture  in  North  Africa 149 

Western  Australia,  s'-'-ength  of  43 

Eudem  is  botrana,  remedies 557 

Eugenics,  notes 597 

Eulecanium  nigrofasciatum,  notes,  U.S.D.A.  IfiO 
Eupatorium  ageratoides,  poisoning  of  stock 

by,  U.S.D.A 1080 

EuphiUppia  olivina  n.  sp.  and  n.  g.,  descrip- 
tion    55 

Eutettix,  classification 758 

Euthrips  pyri,  notes,  U.S.D.A 453 

Evaporation  at  Reno,  studies 1011 

from  soils 1010 

water  surfaces fil7 

U.S.D.A  .  1112 

relation  to  plant  growth 1024 

habitats  ....  1025 

studies.  Can 11 

N.Mex 384 

Evaporator  scale,  formation,  Hawaii 981 

Evaporimeter,  description 1011,1025 

Evergreens,  culture  and  use,  Ohio 1045 

varieties,  S.Dak 244 

Excelsin,  hydrolysis  of 610 

Exercise,  effect  on  blood  pressure 767 

milk  secretion 779 

Exoascus  spp.,  notes 953 

Exobasidium  oxycocci,  notes,  U.S.D.A 549 

Exostoses,  bibliography 283 

in  horses 283 

Exostosis,  traumatic,  pathogeny 786 

Experiment— 

farms  in  the  Gold  Coast 900 

station  at  Bremen 900 

Heeleaka 648 
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station  at  Liebefeld 892 

in  Portuguese  East  Africa 697 

publications,  editing 805 

work  in  Manchuria 697 

stations — 

change  in  personnel 601 

cooperative  work 499 

in  Germany 900 

Holland 741 

Mexico 395 

the  Gold  Coast 944 

organization  and  administration ...  201 

lists,  U.S.D.A 893 

relation  to  extension  work 304 

statistics,  U.S.D.A 289,291 

work  with  corn,  U.S.D.A 231 

peaches,  U.S.D.A 237 

{See  also  Alabama,  Alaska,  etc.) 
Experimental  farms  for  Congressional  dis- 
tricts    596 

Extension  work.     {See  Agricultural  colleges 
and  Agricultural  extension  work.) 

Fabrics  as  affected  by  sulphur  dioxid 963 

Factory  fumes,  effect  on  climate 512 

Fahrenheit  and  centigrade  scales,  intercon- 

version,  U.S.D.A 710 

Fairy  fly  as  a  cause  of  larch  canker 754 

Fallowing,  effect  on  soil  moisture 538, 620 

experiments,  U.S.D..\. 130 

investigations 621 

summer,  effect  on  nitrogen  con- 
tent of  soils,  Oreg 28 

Farcy.     {See  Glanders.) 
Farm  animals.    {See  Live  stock  and  Ani- 
mals.) 

architecture,  bibliography,  U.S.D.A. .  694 

lecture  on,  U.S.D.A 694 

buildings,  description,  Mich 990 

lessons  on,  U.S.D.A 793 

protection  from  lightning, 

Mich 512 

sanitary  construction 686 

treatise 386 

crops  in  Ontario,  production.  Can.  ..  1130 

demonstration,  in  Victoria 200 

drainage,  notes,  Can 1188 

encampment  for  boys 390 

homes,  notes,  U.S.D.A 995 

hygiene,  treatise 482 

machinery.    (See    Agricultural    ma- 
chinery.) 

management,  studies,  U.S.D.A 229 

motors,  text-book 990 

operations  at  Aas  Agricultural  Col- 
lege    640 

practice  in  Columbia  Basin,  U.S.D.A.  130 

requirements  for  graduation.  589 

problems  and  investigations 390 

products,  cost  of  production 190 

exports,  U.S.D.A 190,589 

imports,  U.S. D..V 589 

marketing,  cooperative 197 

statistics,  U.S.D.A 790 

receipts,  computation 890 

school  for  children  in  New  York 591 

Farmers' — 

bulletins,  index,  U.S.D.A 894 
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institute  work,  notes 499 

Workers,    Association, 

U.S.D.A 290 

institutes — 

in  California,  Cal 1193 

Georgia 290 

Kentucky 1092 

Mississippi,  Miss 193 

Nebraska 792 

the  United  States,  U.S.D.A 290 

Utah 1194 

relation  to  demonstration  work 499 

Farmers,  lectures  to,  in  England 290 

oral  instruction  of 301 

small,  condition  in  Russia 587 

southern,  cooperative  work  with, 

U.S.D.A 1027 

tenant,  organizations  in  Italy 889 

Farming  on  shares  in  central  Spain 89 

small,  improvement  in  Russia 587 

treatise 1140 

(See  also  Agriculture. ) 

Farms,  abandoned,  in  Rhode  Island 690 

cooperative,  in  Italy  and  Sicily 588 

improvement,  U.S.D.A 690 

in  Germany,  economic  relations 1190 

Farmyard  manure.    (See  Barnyard  manure.) 

Fasciola  hepatica,  notes 581 

Fasting,  effect  on  metabolism 767 

Fat,  absorption  in  the  intestines 1064 

chemistry  and  physiology  of 1064 

determination 310 

in  butter,  apparatus  for.  113 

cheese 812 

condensed  milk 295 

feces 914 

milk 76,707,811 

various  substances  . .  Ill 
of    unsaponifiable   con- 
stituents   Ill 

effect  on  protein  metabolism 64 

fermentation 1006 

in  food,  effect  on  milk  production 75 

mixing  in  dough,  tests,  Can 1162 

Fatigue,  physiology  of 1064 

Fats,  artificial,  handbook 1162 

culinary,  examination 611 

methods  of  analysis 506 

refraction 309, 979 

Fatty  acids,  nonvolatile,  refraction 309 

Faunal  areas  of  Missouri 958 

Feather  development  in  ostriches 571 

Feces  fat,  lecithin  content 767 

proteid  in 360 

Feed  meal  analyses,  La 867 

Feeding  experiments,  methods,  Vt 273 

{See  also  Cows,  pigs, 
etc.) 

standards,  improvement,  Md 872 

Feeding  stuffs— 

adulteration 310 

analyses   310,  412, 1166 

Can 67, 1167 

La 1092 

Mass 276 

Md 363 
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analyses,  N.  Y.  State 709 

Okla 362 

Oreg 66 

Tex 564 

U.S.D.A 1064 

Wash 568 

ash  constituents 565, 801 

calcium  and  phosphoric  acid  in 1067 

composition.  Mass 1074 

and  nutritive  value 163 

condimental,  analyses.  Can 1167 

Okla 362 

R.I 263 

Wis 464 

examination,  U.S. D..\ 1065 

detection  of  mites  in 310 

digestibility 466 

Conn.State 867 

discussion.  Mass 1074 

effect  on  organic  structure 170 

examination,  U.S.D.A 1065 

inspection — 

and  analyses.  Conn.  State 867 

Ky 970 

La ■.  867 

Mass 1065 

N.H 1166 

N.J 66, 695 

N.Y.State 564 

R.I 263 

Vt 465,970 

Wis 168,970 

in  Germany '.....  592, 706, 1066 

Great  Britain 726 

Holland 1167 

Pennsylvania 771 

Schleswig-Holstein 5(35 

law,  Ind 67 

Kans 466 

Ky.. 970 

N.Dak 113 

Tex 564 

Wash 566 

Wis 971 

in  Great  Britain 21 

need  of,  in  Canada,  Can 68 

methods  of  analysis 506, 614, 1111 

mixed,  analyses 771 

Can 68,969 

Conn.State 867 

Ky 970 

La 867 

N.Y.State 564 

R.I 263 

U.S.D.A 1064 

Vt 465 

Wis 970 

notes 295, 1008 

poisoning  of  animals  by 1080 

prices,  N.J 671 

proprietary,  analyses 771 

Conn.State 867 

Ky 970 

N,J 66 

R.I 263 

U.S.D.A 1064 
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proprietary,  analyses,  Vt 970 

Wis 970 

relative  values.  Pa 65 

sampling  and  sending,  Mass 813 

synthetic  production 423 

valuation 168 

(See  also  specific  kinds.) 
Feeds     {See  Feeding  stuffs.) 

Feldspar  as  a  source  of  potash,  U.S.D.A . . .  322 
Fence  posts,  preservation,  U.S.D.A  .  150,652,1093 

Wyo 546 

Fennel  seed  oil,  effect  on  milk  secretion 778 

Fermentation,  effect    on    composition    of 

sugar-cane  products,  La  .  34 

lectures  on 1006 

Ferments,  eflect  on  glucosids  and  proteids  .  307 

in  sweet  corn,  studies,  Md 842 

soluble   as   affected   bj"^  mineral 

salts 832 

{See  also  Enzjins.) 
Fern   spores,  germination   as   affected   by 

light 726 

Ferns,  growth  as  affected  by  colored  light. .  727 
Fertilizer — 

experiments — 

W.Va 1019 

cooperative,  in  Austria 1019 

Sweden 219,826 

inFiji 492 

Germany 592 

Russia 1122 

principles  of 121 

rotation,  N.J 1031 

{See  also  special  crops.) 

fish,  odorless 21 

industry,  history 422 

in  Austria 222 

the  United  States 422 

law,  Kans 525 

Mass 829, 1024 

N.Dak 113 

in  Georgia 525 

Great  Britain 21 

legislation,  report  on 2% 

requirements  of  soils.     (See  Soils.) 
Fertilizers — 

accuracy  of  analysis 706 

analyses 222,310, 412 

La 1092 

N.Y.State 709 

bibliography 1022 

destruction  of  nematodes  by 251 

distrilmtion,  U.S.D.A 894 

effect  on  milk 572 

nitrogen  fixation 624 

potatoes 536 

root  crops 826 

soil  fertUity,  U.S.D.A 822 

moisture 716 

structure  of  plants 834 

wheat,  Minn 941 

efficiency  as  affected  liy  method  of  ap- 
plication    121 

imports  into  Egypt 524 

insjK'Ction — 

and  analyses,  Cal 631,1127 

56691—08 3 
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inspection — continued. 

and  analyses,  Conn.  State 631 

Ind 20 

Ky 21 

La 631 

Mass 21,222,829 

Me 631,1024 

Mich 425 

Miss 1127 

Mo 1127 

N.H 21,1127 

N.J 526,632,829,1024 

N.Y.State 726 

R.I .*  322,726 

S.C 222 

Tex 526 

Vt 323 

W.Va 1024 

Wis 425 

in  Georgia 525 

Germany 592,706 

Great  Britain 726 

Kansas 525 

North  Carolina 222 

Pennsylvania 726 

methods  of  analysis 614 

nature  and  use 522, 525 

nitrogenous.     {See   Nitrogenous   fertil- 
izers.) 

notes 499, 500, 1008, 1022, 1112 

phosphatic.     {See  Phosphates.) 
potash.    {See  Potash.) 

preparation  from  fish  in  Alaska 829 

residual  eflect 538 

sampling  and  sending.  Mass 813 

statistics 422 

tables  for  estimating  cost  of 323 

treatise 323, 423 

unification  of  terms 296 

use,  P.  R 320 

in  Belgium 1022 

EgjT)t 524 

Russia 930 

Tunis 423 

{See  also  specific  materials.) 

Fescue,  tall,  analyses 1166 

culture  experiments,  Alaska. . .       25 
Festuca  elatior , culture  experiments,  Alaska.       24 

Fiber  crops,  treatise 530 

crude.     {See  Cellulose.) 

plants,  bibliography 230 

culture  experiments 944 

in  India 230 

destruction  by  rodents 1155 

products,  notes 531 

Ficus  elastica,  analyses 1149 

parasitic  fungi  of 658 

tapping  experiments 1046 

prolixa,  notes 850 

Field  crops,  culture 320 

experiments 531 

fertilizer  experiments 319, 423 

insects  affecting,  Can 959 

irrigation 585 

statistics,  S.C 733 

(Sec  also  special  crops.) 
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Field  peas.    (See  Peas.) 

Fig-tree  borer,  notes 253 

Figs,  culture  in  Mexico 339 

varieties 338 

classification,  Ga 1038 

Filaria  smithi  n.  sp.,  description 788 

Filberts,  culture  in  Asia  Minor —  146 

Films,  thin,  optics  of,  U.S.D.A 1113 

Finches,  bull,  economic  relations  in  England  756 

feeding  habits 660 

Fir,  balsam,  notes 43 

diseases,  notes 657, 754, 1052 

Douglas,  culture  in  Europe 149 

noces,  U.S.D.A   443 

red,  as  affected  by  smelter  fumes 223 

in  Tahoe  forest  reserve 1146 

Fires,  great,  relation  to  rain  storms 918 

Firs,  accretion  investigations 746 

of  Colorado 148 

Fish  as  affected  by  mineral  salts 832 

canning  and  preserving 166 

destruction  of  mosquitoes  by,  N.J 664 

fertilizing  value,  U.S.D.A 1093 

ground,  valuation 222 

guano  a  s  a  denaturing  agent 169 

fertilizing  value 628 

meal  as  a  denaturing  agent 169 

for  pigs ' 1172 

moth,  remedies,  N.T 161 

of  the  Transvaal 755 

pickling  and  preserving 357 

resources  of  Alaska 829 

salt,  examination.  Me 1062 

statistics 1067 

Flagellata,  culture 933 

Flavoring  extracts,  analyses 764, 1163 

Conn.State ...  864 

Flax  chail,  analyses.  Can 969 

culture  experiments,  Kans 135 

disease  resistant 955 

feed,  analyses.  Mass 1065 

Vt 970 

Wis 970 

flakes,  analyses,  Wis 970 

hydrocyanic  acid  in 129 

phosplioric  acid  requirements 719 

screenings,  analyses.  Can 969 

Wis 970 

seeding  experiments.  Can 1131 

varieties.  Can 27,939,1132 

Kans 135 

Wyo 532 

yields  in  North  Dakota,  N.Dak 28 

on  dry  farms,  Mont 130 

Flaxseed ,  analyses,  Conn.State 867 

Wash 565 

meal,  analyses 771 

Flea  beetles,  notes 857 

Cal 759 

Fleas,  remedies,  N  J 161 

transmission  of  plague  by 583 

Flies  as  carriers  of  disease 56 

destruction  of  organic  matter  by 66 

economic  relations 1160 

larvas,  reaction  to  stimuli 56 

leaf-mining,  larvae,  notes 352 


Page. 

Flies,  notes 279, 756 

remedies,  N.J 161 

Floats.    (See  Phosphate  rock,  finely  ground.) 

Floods,  control " 499 

in      Neosho     Valley,     prevention, 

U.S.D.A 1188 

Flora,  bacterial,  of  soils 225 

intestinal,  as  affected  by  lactic  fer- 
ment    1076 

Florida   Station,  farm  buildings,  descrip- 
tion, Fla 694 

financial  statement 694 

notes 94, 996 

University,  notes 292, 1195 

Flour,  adulteration  with  talc 965 

analyses 458, 771 

N.J 66 

baking  quality 458 

as  affected  by  various 

factors 638 

tests 328, 965 

Can 862,1132 

AVash 964 

bleached,  investigations 356, 509, 764 

bleaching,  chemistry  of 260 

bread-making  value,  tests 60 

chemistry  of  strength  of 457 

composition — 

as  affected  by  bleaching 357 

fertilizers,  Minn. .  942 

relation  to  bread  making,  Can. .  863 

examination 411 

methods  of  analysis Ill 

nitrous  anliydrid  in -  764 

oxidation  ex-periments 412 

products,  examination 411 

quality  as  affected  by  bleaching,  Nebr .  066 

storing.  Can 862 

determination 412 

studies.  Can 861 

reaction 412 

red-dog,  analyses,  Vt 465, 970 

Wis 970 

tests.  Minn 942 

trade  of  Russia,  U.S.D.A 1139 

Flower  beetles,  notes 900 

bulbs,  culture  and  care 341 

fall,  planting 792 

forcing  with  ether 947 

germination   as   affected   by 

light 22 

Flowers  and  insects,  relations 157 

culture 945 

experiments,  Alaska 35 

Can 35 

for  sand-liindiiig  purposes 1045 

formation  after  frost 832 

of  sulphur,  effect  on  carbon  dioxid 

assimilation  by  leaves 1130 

respiration  investigations 427 

self-sterility,  bibliography 23 

varieties,  Alaska 35 

Fluids,  elastic,  resistance  of,  U.S.D.A 413 

Flukes,  notes 1184 

Fhnnes,  prevention  of  leakage  in,  U.S.D..\.  284 

Fluorids.  effect  on  germination  of  seeds 392 
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Fluorin,  effect  on  crops 831 

Fly,  grouse,  notes 860 

white.    {See  White  fly.) 

Fodders,  analyses 1166 

coarse,  feeding  value,  Mo 671 

digestibility,  Colo 709, 771 

poisoning  of  horses  by 480 

Fogs,  utilization,  U.S.D.A 916 

Fames  ribis,  description 550 

Food  adulteration,  detection 728 

chemistry,  text-book 669 

colors,  examination 295 

solubility  and  extractive  value  811 

of 98,295 

effects  on  organic  structure,  bibliog- 
raphy   170 

gastric  digestion  of 106.3 

inspection — 

board  of  referees 700 

decisions,  U.S.D.A 64, 

202,461,669,863,1164 

in  Canada 262 

<^onnecticut,  Conn. State 864 

Georgia 525 

Maine,  Me 669, 1062 

Michigan 669 

index,  U.S.D.A 1063 

laws.  Conn. State 864 

use  of  cryoscopy  in 308 

insufficient,  effect  on  glj'cogen  content 

of  body 767 

iron  in,  U.S.D.A 58 

law,  N.Dak 113 

model  draft  of 64 

laws,  German,  handbook 2o2, 460 

officials  concerned  in,  U.S.D.A..  564 

legislation,  U.S.D.A 1103 

in  Pennsylvania 1078 

the  United  States 1063 

of  farm  laborers  in  Belgium 562 

laborers  in  Paris 563 

plants  of  Portuguese  West  Africa 357 

preservatives.     (See  Preservatives.) 

products,  nitrous  anhydrid  in 704 

refuse,  feeding  value 109 

standards,  report  on 296 

utilization  in  mountain  climbing 103 

{See  also  Diet.) 

Foods,  acid  and  base  forming  elements  in . . .  703 

analyses 103, 764, 967, 1163 

bibliography 969 

biological  methods  in  analysis  of 110 

Chinese,  notes 1104 

cold  storage  for 1002 

composition  and  nutritive  value 163 

composition,  chart 705 

contaminated,  effect  on  health 1 105 

corn,  preparation 1062 

effect  on  muscular  contraction 107 

examination 1 103 

expenditures  for,  in  Pari.s 766 

lonnaldehyde  in 163 

literature  in  1906 969 

phosphorus  in .TO 

pre.served,  composition    and    initri- 

tive  value 103 


Foods,  preserved,  effect  on  tin 1162 

.Japanese 1164 

prices  in  the  United  States 766 

proprietary,  composition 670 

selection  and  preparation,  text-book  765 

sulphur  in ,59, 1162 

synthetic  production 423 

treatise 163, 411, 765, 1062 

use  of  coloring  matters  in 766 

Foodstuffs  as  affected  by  sulphur  dioxid  . . .  904 
Foot-and-mouth  disease- 
control  in  Bengal  and  Assam 982 

false,  notes 579 

immunization 278, 478, 579 

infection 81 

notes 884, 1083 

prevalence  in  Austria 479 

Germany 1182 

transmission 1184 

Forage- 
crops,  analyses,  Wash 565 

culture,  Del 1029 

Miss 428 

experiments  834 

N.J 635,1030 

in  Tunis 732 

fertilizer  experiments 827 

N.J 934 

for  pigs,  U.S.D.A 569 

insects  affecting,  U.S.D.A 466 

liming  experiments 827 

notes,  Okia 391 

protein  content,  U.S.D.A 1093 

statistics,  S.C 733 

tests.  Miss 1133 

treatise 530, 733 

varieties 827 

Can 939 

N.J 934 

(See  also  special  crops.) 

fungus  disease,  notes 47 

plants  for  gulf  coast  region,  U.S.D.A. . .  230 

in  Wyoming,  Wyo 263 

propagation  by  cuttings, U.S.D.A  229 

poisoning  of  horses  by ■. 283 

Forest — 

fires  in  Connecticut,  Conn. State 242 

Hawaii 148 

protection  from.  Conn. State 241, 1044 

in  Sweden 343 

insects,  bibliography 160 

investigations : 756 

new  species,  descriptions 1159 

notes 553, 1159 

N.J 661 

laws  in  Massachusetts 545 

literature  in  1900 1044 

map  of  Massachusetts 1045 

officials  in  Germany,  manual 42 

planting 

Conn. State 241, 1044 

Vt 949 

in  (^anada.  Can 42 

Connecticut M5  ' 

eastern  Nebr.aska 545 

Iniliana 545 
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planting — continued. 

in  northern  prairies,  U.S.D.A 1146 

the  Platte  valleys,  U.S.D.A 443 

various  States,  U.S.D.A 147 

leaflets,  U.S.D.A 443 

notes 544 

on  semiarid  plains,  U.S.D.A 147 

products,  exports,  U.S.D.A 190, 547, 589 

imports,  U.S.D.A 547, 589 

trade  statistics,  U.S.D.A 790 

reserves  in  Bengal  and  Assam 148 

British  Columbia 898 

Hawaii 148 

New  South  Wales '  42 

New  York 1147 

South  Australia 1148 

instructions  for  examination, 

U.S.D.A 343 

resources  of  New  York 1147 

revenues  in  Canada 41 

Germany 948 

soils,  nitrification  in 024 

studies 950 

surveys  in  India 444 

trees.     {See  Trees.) 

Foresters,  education  of 1192 

Forestry- 
bibliography  444 

conditions  in  Massachusetts 197 

courses  at  University  of  Toronto 1192 

in  Ajmer-Merwara 444 

Bengal  and  Assam 148 

Bombay  Presidency  and  Sind 1147 

Burma 949 

Connecticut,  Conn. State 241, 1044 

Coorg 242 

France  and  Algeria 42 

Hawaii 147 

India 343 

Indiana 545 

Japan,  bibliography 1147 

Massachusetts 1044 

New  South  Wales 42 

New  York 1147 

Ohio,  Ohio 1045 

Orange  River  Colony 1148 

Punjab 747 

South  Australia 1148 

Sweden 343 

various  countries,  U.S.D.A 948 

instruction  in  Belgium 397 

Prussia 693 

public  schools 590 

U.S.D.A..  892 

jourhal,  new 299 

legislation  concerning,  N.J 43 

lessons  on,  U.S.D.A 793 

notes 395, 698, 897 

papers,  list  of,  N.J 43 

principles  of II45 

schools  in'the  Netherlands 191 

statistics 287 

work,  eoopeniti ve,  Ohio 6.54 

Forests — 

as  affected  by  smelter  fimies 223 

care  and  improvement,  S.C 41 

conservation  in  Canada 41 


Forests — Continued. 

destruction,  remedies 945 

eSect  on  water  content  of  soils  . .  217, 618, 1043 

wind  velocity 616 

exhaustion,  U.S.D.A 847 

fertilizer  experiments 1044 

hardwood,  management  in  Connecticut  847 

in  Albania 544 

Arkansas 948 

California 588 

Switzerland,  treatise 544 

West  Prussia  and  Posen 512 

national,  economic  phases,  U.S.D.A 242 

purpose  and  use,  U.S.D.A 147 

of  Boulder  County,  Colorado 1043 

relation  to  drainage 499 

role  of  light  in 1044 

sprout,  of  the  Housatonic  Valley 1146 

value 148 

Formaldehyde  as  a  milk  preservative 275 

an  apple  preservative 843 

detection  in  milk,  Del 473 

determination 163 

disinfection  with,  Okla 383 

effect  on  seed  gennination. . .  152 

wheat 551 

yield  of  wheat.  Can.  936 

infoods 163 

law,  N.Dak 113 

methods  of  analysis 296 

occurrence  in  plants 24 

reaction  with  naphthalin .. .  112 

use  in  sugar  mills,  Hawaii. .  1078 
Formalin.     (See  Formaldehyde.') 

Formic  acid  as  a  preservative 62, 613 

toxicity  of 669 

Foul  brood  of  bees 162,255 

Hawaii 451 

control,  U.S.D.A 456,760 

Fowl  cholera  bacilli  as  affected  by  light 1180 

immunization 383 

prevalence  in  England 781 

Germany 1182 

sera,  government  control 78 

symptoms  and  treatment 284 

treatment 689, 781 

diphtheria,  etiology 888 

notes 583 

plague,  histology 1186 

septicemia,  notes 688 

serum,  immunizing  effect.  379 

ticks,  notes 161,254 

Fowls,  Ceylon  jungle,  breeding  experiments.  776 

feeding  experiments 670 

sleepy  disease  in 284 

Sudanese,  blood  disease  of 84 

Fraxinus  ornus,  culture 545 

Freezing,  effect  on  milk,  Vt 274 

Freight  costs,   relation   to  market   values, 

U.S.D.A 286 

rates,  ocean,  studies,  U.S.D.A 891 

Fresia,  forcing  with  ether 947 

Frijoles,  inoculation  experiments 624 

Frit  fly,  notes 552 

Frogbit,  assimilation  of  nitrogen  by 127 

Frost  crystals,  studies,  U.S.D.A..  413, 710,91.''), 91(> 

Frosts,  duration,  bibliography 312 

effect  on  alfalfa,  Kans 1136 
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Frosts,  elleut  on  (lowor  lormation Si'2 

sycamort^  l)uds 727 

treos 442,1I48 

Fruit  associations,  work,  Colo 441 

brown  rot,  notes.  Wash 055 

diseases,  notes 247,750 

N.H 40 

evaporator,  tests 944 

fly,  control  in  South  Australia OCiS 

destruction  by  cold  storage 145 

in  Victoria 354 

Mediterranean,  notes 354 

notes 53, 553 

parasites,  notes 1159 

remedies : 55, 100,550 

industry  in  England 945 

the     United    States, 

U.S.D.A 00 

West  Virginia 1028 

juices,  notes 908 

statistics  of 00 

Marks  Act,  Canadian,  Oreg 38 

products,  notes : 531 

spot,  treatment,  N.H 56 

statistics  of  Prussia 1039 

worm,  notes,  Fla S.i3 

Fruits- 
analyses  103 

as  aflected  by  Bordeaux  mixture,  N.Y. 

State 50,51 

insecticides 801 

sulphur  dioxid 904 

temperature.  Can 943 

atlas  of 144 

bottling 574 

canning  and  preserving 100, 357, 1062 

cold  storage  for 145,1143 

composition  and  nutritive  value 103 

culture  experiments 539 

in  California 741 

Dutch  East  Indies 741,842 

Egypt 539 

Holland 741 

Tunis 047 

fertilizer  experiments 539, 1044 

fertilizers  for.  Miss 121 

food  value,  U.S.D.A 60 

harvesting  and  marketing 945 

in  Ontario,  treatise 842 

insects  affecting.  Can 340, 9.59 

iron  content ; 459 

marketing  in  California 741 

Ireland 1002 

new,  notes,  U.S.D.A 230 

notes 540 

orchard- 
breeding  experiments,  N.Y. State . . .  1041 

culture  experiments,  Alaska 35 

in  Indo-China 142 

dwarf-spindle  form 740 

effect  on  soils 516 

for  sand-binding  purposes 1045 

Improvement 1 142 

notes,  Hawaii 437 

protection  from  birds,  U.S.D.A 552 

statics  of 1 1 41 

transplanting,  Okla 340 


I'ruits  -Continued.  Page, 

orchard — continued. 

varieties 338 

.Vlaska 35 

for  Wisconsin 144 

packing  and  marketing,  Md 38 

phosphorus  in 59 

preservation,  treatise 780 

preserved,  analyses 103, 704 

examination  in  Michigan 907 

priming,  summer 142 

small,  cold  storage,  U.S.D.A 542 

cultur(>  experiments,  Alaska 35 

Can 943 

Wis 141 

in  Indo-Chma 142 

varieties,  Alaska 35 

Can 943 

for  Wisconsin 144 

spraying  experiments 539 

sulphur  in 59 

tropical,  bibliography 741 

varieties 539,944 

Can 943,944 

Mass 241 

Wis 141 

descriptions 540 

for  Georgia,  Ga 048 

Indiana,  Ind 048 

virgin  f ruitfuhaess,  book  on 142 

yields,  N.J 046 

Fuchsias  as  affected  liy  tension 23 

forcing  with  electricity 944 

Fumago  vagans,  notes 659 

Fumes,  smelter,  effect  on  agriculture 222 

Fumigation  of  dwelling  houses 857 

greenhouses,  Del 451 

N.J 663 

insects 454 

with  hydrocyanic-acid  gas. .  102,550, 

959,900 

Can.  1156 

Del .  451 

potassium cyanid,  Can...  1160 

various  substances.  Conn. 

State 1053 

Funambulus  pennantii,  notes 481 

Fundulus  grandis,  notes,  Hawaii 451 

Fungi  as  affected  by  calciimi 933 

humic  acids 821 

assimilation  of  atmospheric  nitrogen 

by 425 

culture 933 

effect  on  cellulose 346 

wine 754 

f<-nnenting  power,  U.S.D.A 1027 

higher,  chemistry  of 1027 

relation  of  calcium  and  nwgnesium 

oxid  in 129 

treatise 851 

Fungicides,  analyses,  Can 963 

copper,  preparation 659 

effect  on  grape  leaves 349 

notes 851 

Ga 665 

preparation 162 

Conn.State 861 

Del 1050 
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I'age. 

Fuiigicidt'S,  j)rep;tration,  N.  Y.ComoU ltJ2 

and  use,  Md 50 

Mich 57 

Miss 552 

Okla 350 

Funtumia  elastica,  analyses 1149 

tapping 150 

FuTcrxa  spp.,  culture  in  India 230 

Furniture  as  aflected  hy  sulphur  dioxid. . .  !;63 

household,  insects  aflecting 6(13 

Fusarium  pelargonii,  notes 059 

solani,  notes,  Mass 49 

sp.,  notes,  Fla 852 

N.C 151 

theobromse  n.  sp.,  description 348 

Fuscicoccum  abietinum,  notes 658, 1052 

Galega  officinalis,  poisoning  of  sheep  by 785 

Galeruca  tenella,  notes 1156 

Gall  insects,  notes.  Me 756 

midges,  notes 351 

of  Pyrethrum 99 

GaUeria  mellonella,  notes,  U.S.D. A 760 

Galls,  insect,  of  Ontario 53 

of  grapes,  notes,  N.J 661 

Lipara  lucens 1054 

Gambusia  affinis,  destruction  of  mosquitoes 

by,  N.J 664 

notes,  Hawaii 451 

Game  commissions  and  wardens,  U.S.D.  A.  .  450 

laws  for  1907,  U.S.D. A 450 

protection  in  Florida,  U.S.D. A 156 

Massachusetts 552 

the  Transvaal 750 

officials  and  organizations 

concerned  in,  U.S.D. A..  351 

reserve  in  the  Transvaal 156 

wardens,  statusand  powers,  U.S.D. A.  251 

Gangrene,  pulmonary',  treatment 278 

Garbage  ashes,  analyses,  Can 21 

tankage,  notes 1022 

Garden  caterpillar,  striped,  notes,  U.S.D. A.  353 

crops,  insects  affecting 445,961 

Can 959 

N.H 52 

myriapod  affecting 758 

huckleberry,  grafting,  N.J 1040 

Gardening  association,  home,  report 92 

instruction  for  negroes 592 

in 591 

landscape,  treatise 1042 

lectures  on 491 

Gardens  for  children,  value 1193 

home,  lessons  on,  U.S.D. A 793 

making  and  care 341 

school.     {See  School  gardens.) 

treatise 341, 544, 744, 845. 1041 

Garget.     (See  Mammitis.) 

Gas,  analysis  apparatus,  description 1111 

effect  on  trees.  Mass 246 

U.S.D.A 894 

Gases,  absorption  by  soils,  U.S.D.A 1118 

factory,  effect  on  plants 325 

Gasohne  heaters,  notes,  N.Y. Cornell 309 

value  for  light  and  power,  Iowa..  485 
Gastric  juice  as  affected  by  meat  and  yeast 

extracts 706 

composition  and  properties . . .  1003 


Pago. 
Gastric  juice,  I'Ifcrt  on  tetanus  Ijaeilli   and 

toxin 380 

.secretion,  studies 359 

Gastro-enteritis,  epizootic,  in  dogs 688 

Gastrophilus  nasalis,  notes,  U.S.D.A 456 

Geese,  organs  as  affected  by  food 170 

raising,  Can 73 

Gelatin,  cleavage  products 1006 

manufacture,  handbook 1079 

nutritive  value 708, 908 

Gelatinoids,  cleavage,  heat  changes  in 704 

Geography  of  Calabria 289 

Central  Spain 89 

Syria 1028 

Geological  survey  in  Ireland 515 

Louisiana '. .  514 

La 1092 

Maryland 514 

{See  also  U.  S.  Geological 
Survey.) 

Geology,  agricultural,  of  Natal 715 

of  Bighorn  basin,  Wyoming 018 

Connecticnt,  bibliography 514 

Geneva 443 

Grottedi  Castro 619 

Hungary 418 

Kansas 418 

Missouri 115 

Nebraska 816 

northern  Louisiana 115 

Panhandle  of  Texas 12 

Western  Siberia 89 

Geomys  busarius,  destruction,  Kans 1156 

Georgia  College,  notes 493, 1094 

Station,  notes 292, 593, 996 

GeorychuscincreoargentatusiniurioufitoTuh- 

ber  plants 1155 

Geranium  bacterial  disease,  notes,  Mass 245 

Geraniums,  forcing  v\ath  electricity 944 

German  Agricultural  Society,  notes 1099 

Gid  in  calves 81 

cattle,  notes 084 

sheep,  treatment 184, 781 

prevalance  in  the  Netherlands 180 

Gila  monster,  bite  of 252 

Ginger,  ground,  examination 968 

Gingko  nuts,  analyses 705 

Ginseng,  Altemaria  bUght,  notes.  Can 1150 

diseases,  notes 48, 752 

Gipsy  moth,  control.  Conn. State 1053 

N.II 52,1158 

in  Rhode  Island 555 

in  Connecticut,  U.S.D.A 455 

Maine 352 

investigations 756 

notes 351, 857 

Me 756 

N.J 661,1054 

parasites,  notes 1159 

Girls'  association^  in  Nebraska 390, 792 

education  in  various  coimtries 591 

Gladiolus  smut,  notes 350 

Glanders — 

agglutination  test 198 

bacilli  as  affected  by  amins 475 

dead,  penetration    of    intestinal 

waUbv 83 
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Glauders— Continued.  I'age. 

badlli,  dead,  toxic  ollocts 186 

control 1085 

in  Bengal  and  Assam 982 

detection,  U.S.D.A 281 

diagnosis 581, 582, 584, 887, 1181, 1180 

examination,  apparatus  for 481 

experimental,  histological  lesions 1185 

"mniunization 281, 887 

nasal  nicer  rcsenililing 1185 

prevalence  in  England 186, 781 

Germany , 1182 

Glasgow 882 

Massachusetts 37t) 

North  Dakota 79 

Paris 1181 

the  Transvaal 278 

reactions  in 1085 

tracheal  ulceration  in 780, 1085 

treatment 381, 687, 781 

with  bovine  serum 179 

Glauconite,  biljliography 20 

iertilizing  value 725 

researches  on 20 

GUadin,  cleavage  products 359 

hydrolysis 1007 

new  decomposition  product 112 

Globulin,  hydrolysis 705, 910 

GlcEOsporium  coffeanum,  notes 057 

curvatum,  notes 1154 

juglandis,  investigations 953 

minus  n.  sp.,  description 440 

^                 nervisequum,  notes 349 

^~"                                                 N.J 1048 

pelargonii,  notes 659 

ribis,  studies 449 

sp. ,  notes 350 

Glomerella  rufomaculans — 

notes.  111 656 

vaccina  n.  var. ,  description 446 

notes,  U.S.D.A 549 

Glossina  palpalis,  notes 578 

transmission  of  trypano- 

somes  by 478 

spp.,  studies 1160 

Glucose,  determination 210 

eSect  on  plants 932 

feed,  analyses,  Can 909 

separation  by  pure  yeasts 9 

Glucosid,  cyanogenetic,  in  flax 24 

Glucosids,  determination  in  plants 24 

refractive  index  of 307 

Glu(!  manufacturi!,  handbook 1079 

methods  of  examination,  U.S.D.A 1008 

Glutamin,  studies 910 

Gluten,  analyses,  N.  Y.State 564 

cake,  analyses.  Wis 970 

determination,  new  apparatus  for..  915 

feed,  analyses.  Can 969, 1167 

Conn.  State 867 

Ky 970 

Mass 1065 

N.ir 1166 

N..; 66 

■      N.  Y.State 564 

Greg 60 

R.I 263 

Vt 405,970 
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Gluten,  feed,  analy.ses.  Wash 565 

Wis 970 

digestibility,  Mass 264 

forcows,  N.J 272 

flours,  notes,  U.S.D.A 391 

liquid,  analyses.  Can 1167 

meal,  analyses.  Can 1167 

N.J 06 

Wash 565 

for  cows 1074 

Glycerin,  determination  in  wine 113 

effect  on  tuberculous  lesions 377 

methodsof  examination,  U.S.D.A.  1008 

Glycinin,  hydrolysis 705 

Glyciphagus  spinipes,  remedies 553 

Glycogen  and  starch,  separation 8 

as  affected  by  muscles 1 160 

formation  during  fasting 707 

in  muscle 108 

theUver 070 

Glycolysis,  investigations 301 

Gnomonia  erythrostoma,  notes 750, 854 

leptostyla,  investigations 953 

ruhi,  studies 1149 

Goat  diseases,  notes 482 

industry  in  Washington,  Wash 570 

Goats,  Angora,  care  and  management 1069 

handbook 570 

poisoning  l)y  Taxus  baccata 583 

Golden  rod,  rayless,  destruction,  Ariz 1135 

Gooseberries,  breeding  experiments.  Can. . .  340 

cold  storage,  U.S.D.A 543 

culture  experiments.  Can 340 

fertilizer  experiments,  N.J  . . .  645 

irrigation  experiments,  N.J . .  645 

varieties.  Can 36, 340 

N.J 645 

for  Oregon,  Greg. . .  38 

Gooseberry  diseases,  notes 549 

mildew  in  England 349 

Europe 154 

Germany 753 

Sweden 250 

notes 40,99,753 

thrombosis,  notes 348 

Gophers,  pocket,  destruction,  Kans 1156 

Gortyna  ochracea,  notes 555 

Gossyperia  ulmi,  description 1157 

Gossypium  spp.,  notes 734 

Gourd  anthracnose,  notes,  N.J 1047 

Graduate  school  of  agriculture 496, 897, 1101 

U.S.D.A 289 

domestic  science 1198 

Grafting,  effect  on  composition  of  plants. . .  728 
hydrocyanic      acid      in 

plants 1025 

wines 739 

Grain  and  Stock  Growers'  Association 598 

aphis,  notes 53 

U.S.D.A 53 

spring,  notes,  Okla 1054 

studies,  U.S.D.A 452 

fly  larvae,  remedies /  960 

fungus  disease,  notes 47 

guinea,  culture  experiments 944 

judging  contests  in  common  schools  .  491 

mixed,  digestibility,  Md 363 
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Grain  mixtures,  analyses,  N.H 116G 

yields,  Can 20 

N.Dak 28 

moth,  notes 857 

rations  for  calves,  Va 870 

cows,  Utah 369 

pigs,  Nebr 267 

statistics 891 

weevils,  notes 158, 353, 661 

whole,  feeding,  U.S.D. A 194 

Grains — 

analyses.  Mass 1065 

fertilizer  experiments 826, 827, 921, 927 

Kans 133 

germination  experiments - .  640, 732 

ground,  analyses,  N.J 66 

insects  affecting 353 

liming  experiments 827 

ripening  during  storage 732 

treatment,  apparatus  for 47 

varieties 827 

Can 939 

{See  also  Cereals  and  special  crops.) 

Graminete,  feeding  habits 730 

of  Portuguese  West  Africa 357 

structure  as  affected  by  fertil- 
izers        834 

Grape  chlorosis,  notes 1048 

diseases,  notes 253, 349 

N.ll 46 

downy  mildew,  notes 1048 

studies 154 

treatment 155, 753 

varieties  resistant  to.      155 

flea  beetle,  remedies 159 

galls,  notes,  N.J 661 

gray  rot,  effect  on  wines 754 

notes 449, 754, 957 

resistance  of  hybrids  to 754 

hopper,  remedies,  Cal 759 

industry  in  Germany 543 

juice,  unfermented,  analyses 810 

leaves  as  affected  by  fungicides 349 

marc,  feeding  value 66, 67 

mildew,  treatment,  Mich 56 

must  as  affected  by  fertilizers 145 

powdery  mildew,  notes 657 

Roncet  disease,  notes 40 

root  borer,  notes,  W. Va 962 

wonn,  notes 352 

remedies 758 

U.S.D.A 1158 

sphinx,  remedies 354 

Grapes,  American,  culture  in  Italy. . .  40,740, 1144 

value  as  stocks 1145 

analyses 648 

bagging  experiments 40 

breeding 144 

experiments,  N.Y. State.. .     1041 

cold  storage  for 145 

composition  as  affected  by  grafting.      728 

culture  experiments 648, 945 

in  Pennsylvania 741 

Peru 340 

southern  France 1143 

cuttings,  selection,  Cal 40 

fertiUzer  experiments 145, 425, 946 


Page 

Grapes,  formation  of  buds 240 

fruiting  habit,  Tenn T.i8 

grafting  experiments 740 

school  of,  in  Italy 40 

hybrid,  resistance  to  gray  rot 754 

studies 144 

insects  affecting 159, 253 

Cal 759 

new,  notes,  U.S.D.A 236 

pinching  experiments 844 

pruning  and  training,  Cal 843 

exi)eriments,  S.C 740 

Rotundifolia  tj-pe,  culture,  S.C. . . .  740 

spraying  experiments 40 

stocks  for  dry  soils 543 

sucrase  and  saccharose  in 128 

varieties 144, 648, 740 

Cal 843 

Hawaii 438 

for  Oregon,  Oreg 38 

the  Pacific  slope 946 

Grass  as  a  forage  crop,  N.J 635 

from  sewage  farms,  feeding  value 169 

Indian  wheat,  culture  experiments, 

Ariz 1134 

lands,  management,  U.S.D.A 229 

lemon  oil,  culture  experiments 944 

Grasses — 

analyses,  Tex 564 

Wash 565 

Wyo 532 

as  affected  liy  manganese 1026 

culture  experiments 522, 834 

Alaska 25 

Utah 329 

with  electricity 944 

fertilizer  experiments 219,  320. 641, 826 

Mass 226 

for  gulf  coast  region,  U.S.D.A 230 

pigs,  U.S.D.A 569 

organic  silica  in 224 

varieties,  Alaska 25 

Can 939 

Utah 329 

(See  also  specific  kinds.) 
Grasshoppers.     (See  Locusts.) 

Green  manures,  availability  of  nitrogen  in. .  319 

effect  on  soil  moisture 716 

fertilizing  value 628 

manuring,  book 218 

experiments 228, 638, 719, 721 

Ala.Cane- 
brake..  1133,1134 

Can 1131 

Kans 133 

Va 140 

Wis 132 

in  Russia  . . .  1122 
Greenhouse  benches,  preservation,  N.J . .  (i45, 1037 

insects,  remedies 858 

pests,  notes,  Md 452 

Greenhouses,  fumigation 960 

Grosbeaks,  feeding  habits,  U.S.D.A 958 

Ground  beetles,  effects  of  inanition  on 1157 

feeding  experiments,  Me. . .  756 

Groundnut,  Bambarra,  analyses 165 

Grouse  fly,  notes 860 
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Growing  period,  effect  on  nitrogen  content 

of  wheat,  U.S.D.A 234 

Grubs,  white.    (See  White  grubs.) 

Gruels,  analyses,  N.Y.State 709 

Guano,  analyses 809 

deposits  in  I'eru 928 

exploitation  in  Chile 928 

industry,  notes 1022 

Guava  sooty  mold,  notes 957 

Guavas,  varieties 338 

Quignardia  these,  notes 50 

vaccina  n.  sp.,  description 446 

notes  U.S.D.A 549 

Guinea  fowls,  raising 676, 1172 

grass,  notes,  U.S.D.A 230 

pigs,  immimization — 

against  glanders 281,887 

tuberculosis 476 

inheritance  of  color  patterns . .  350 

Gulf  stream,  relation  to  weather,  U.S.D.A.  212 

Gulls,  black-head?d,  feeding  habits 660 

economic  relations  in  England 756 

Gum  formation  in  plants,  physiology 1025 

red,  diseases,  notes,  U.S.D.A 550 

Gsmmosperms  of   North  America,  bibliog- 
raphy    949 

Gymnosporangium  macropus.  investiga- 
tions    347, 1051 

Gymnosporangium,   new   species,    descrip- 
tions    T54 

Gypsum  as  a  manure  preservative 721 

effect  on  bone  dust 112.3 

fertilizing    value    of    fer- 
tilizers    724 

soluble    constituents    of 

soils 717 

various  salts,  U.S.D.A...  .526 

fertilizing  value 523 

on  trees 847 

statistics 21 

Hxmaphysalis  leachi,  notes 481 

leporispalustris,  parasite  of.  761 

Hxmatopinus  ovillus  n.  sp.,  description ....  885 

Hail,  prevention  by  cannonading 311,  414 

U.S.D.A .  413 

protection  from,  in  Italy 114 

Hailstorm  at  Corpus  Christi,  U.S.D.A 212 

Hailstorms  in  Prussia 918 

Halos,  observations  at  Columbia,  U.S.D.A.  211 

in  England,  U.S.D.A  . .  212 

relation  to  precipitation,  U.S.D.A  . .  212 

studies,  U.S.D.A 916 

Hardwood  supplies,  U.S.D..\ 650 

Harpalus  ruficornis,  notes 552 

Harvesting,  effect  on  composition  of  wheat, 

U.S.D.A 235 

Hawaii  College,  notes 493, 593, 1094 

Federal  Station,  report,  Hawaii 491 

Station,  notes 690, 996 

Sugar  Station,  index 1093 

Hawks,  economic  relations,  U.S.D..V 351 

in  England 7.56 

Hawthorn  ])acterial  blight,  notes.  Can 45 

Hay,  alfalfa,  curing  experiments,  N..J 1031 

analyses 466, 1166 

N.J 671 


Page. 

llay,  analyses,  Tex ,564 

Wash .565 

available  energy,  U.S.D.A 867 

box  cooker.     (See  Cooker,  hay-box.) 

caps,  making,  N.J 1031 

clover,  analyses,  Del 491 

cost  of  pressing,  N.H 29 

production,  N.J 1031 

crops,  fertilizer  experiments 219 

digestibility.  Mass 264 

Md 363 

farm  management,  U.S.D.A 635 

feeding  value 1168 

Mo 672 

for  calves,  Va 870 

mixed,  digestibility,  Colo 770 

nutritive  value  of  nonproteid  constit- 
uents    169 

pentosan  content 259 

poisoning  of  horses  by 480 

shrinkage  in  the  stack,  Ariz 1137 

statistics,  U.S.D.A 8.38 

(See  also  Alfalfa, Clover,  and  Timothy.) 

Hazelnuts,  culture  in  Asia  Minor 146 

Health     as     affected     by     preservatives. 

U.S.D.A 969 

Heat  exchange  in  snow,  U.S.D.A 710 

radiation,  nocturnal,  at  Vienna 1113 

rays,  relation  to  season 115 

Heating,  principles  and  practice 386 

Heifers,  cost  of  wintering,  N.H 69 

HeUothis  armiger,  notes,  Fla 853 

Helminthosporium  gramineum,  notes 46 

inxquale  n.  sp.,  descrip- 
tion   446 

rhaldiferum,  notes 449 

tJiex  n.  sp.,  description. .  957 

turcicum,  notes 956 

Hematomata,  mammary,    symptoms    and 

treatment 684 

Hematoxylin,  physiological  action 766 

Hematozoa  in  cattle  in  Indo-China 577 

HemerocalUs  flava,  self-sterility 23 

Hemileia  vastatrix,  notes 154 

treatment 957, 1056 

Hemiptera,  notes 53 

Hemorrhagic  septicemia.    (See  Septicemia.) 

Hen  manure,  fertilizing  value 1135 

Henderson  HI  coffex,  notes 657 

spp.,  notes,  U.S.D..\ 1051 

Hens,  molting  as  affected  by  feeding,  N.Y. 

Cornell 875 

Heracleum  spondylium,  poisoning  of  cattle 

by 583 

Herbage,  composition 935 

Herbivora,  utilization  of  amids  by 1167 

Heredity  and  variation,  address  on 99 

paper  on 597 

relation  to  Mendel's  law 427 

studies 271 

Hessian  fly,  control,  U.S.D.A 456 

notes,  Okla 1054 

Heterandria  formosa,  destruction  of  mosqui- 
toes by,  N.J 664 

Heterocampa  guttivitta,  notes,  Me 756 

Heterodera  radicicola,  notes 50 
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Hevea  hrasiliensis.     (See  Kubbw,  Para.j 
Hieroglyphus  furcifer,   inoculation  experi- 
ments     554 

Highways.    (See  Roads.) 

Histology,  pathological,  manual 981 

Hog  cholera  bacilli  as  affected  by  light 1180 

filterability 378 

control  in  England 785 

etiology 82, 480, 580, 686, 886, 1185 

immunization 886 

U.S.D.A 885 

notes 278 

organism ,  determination 886 

prevalence  in  Cuba 581 

England.... 781 

Germany 1182 

Norway 576 

the  Netherlands.  180 

Transvaal ...  278 

sera,  government  control 78 

virus,  filtration 580 

Hogs.     (See  Pigs.)  •• 

Holcuslanatus, culture expeninentf^,  Alaska.  24 

Home  economics.     (See  Domestic  science.) 

Home  Garden  Association  of  Cleveland 1193 

Gardening  Association,  report 92 

grounds,  suburban,  beautifying 745 

science.     (See  Domestic  science.) 

Homes,  rural,  description 947 

Hominy,  analyses,  La 867 

feed,  analyses 771 

Conn.  .State 867 

N.H 1166 

N.J 66 

N.Y.State 564 

Vt 465 

Wis 970 

digestibility.  Mass 264 

meal,  analyses,  Ky 970 

Mass 1065 

N.J 66 

R.I 263 

Homoptera,  notes 857 

Honey,  analyses 764 

Conn.State 864 

U.S.D.A 1058 

artificial ,  production 167 

bibliography,  U.S.D.A 1059 

detennination  of  glucose  in "...  295 

examination,  Me 1062 

extractor,  description 861 

food  value 765 

methods  of  analysis 968 

U.S.D.A  ...  761,10.58 

pollen,  studies,  U.S.D.A 1059 

production  and  care,  U.S.D.A 761 

ripening  and  maturing 861 

testing 1109 

Hood  River  Apple  Growers'  Union,  Mont..  236 

Oreg  . .  38 

Hoof  meal,  preparation  and  use 1022 

Hop  mildew,  notes 1049 

Hopperdozers,  notes 158 

Hops,  brewing  value  as  affected  by  drying. .  1078 

culture,  U.S.D.A 333 

curing  and  marketing,  U.S.D.A 333 


Page. 

Hop.s,  dried,  sources  of  arsenic  in,  U.S.D.A.  1007 

fertilizer  experiments 041 

improvement 597, 838 

Hordein,  hydrolysis  of 611,910 

Horse  beans ,  inoculation  experiments 721 

botfly,  life  history 963 

disease, Boma, pathological  anatomy.  83 

resembling  tetanus 576 

treatment 781 

diseases,  notes 482 

treatment 686 

feeds,  analyses,  R.I 263 

meat,  identification 611,707,810 

radish  root-rot,  notes . .  151 

scab,  prevalence  in  North  Dakota. . .  79 

sickness,  immimization 687 

prevalence  in  the  Transvaal .  1181 

treatise 480 

Horseflies  in  Louisiana,  La 161 

Horses- 
barley  for 1069 

Blomo  feed  for,  Mass 266 

blood  of  different  breeds,  composition. .  786 

breeding,  improvement  in 172 

in  Ontario 671 

notes 597 

carriage,  classification, U.S.D.A 271 

distension  of  gutteral  pouches  of 087 

farm,  cost  of  feed  and  care,  Can 974 

feeding  experiments 570, 772, 1172 

Can 974 

Mass 868 

N.H 70 

U.S.D.A 894 

Utah 364 

in  South  Africa 670 

immunization  against  glanders 887 

hog  cholera 886 

inflammation  of  spinal  cord  in 381 

intestinal  obstructions  in 198 

market  classes  and  grades,  111 1069 

notes 1092 

Wyo 566 

poisoning  by  corn 1185 

forage 283 

hay 480 

loco,  U.S.D.A •....  1079 

raising  in  the  South,  U.S.D.A 974 

skin  disease  of,  in  India 381 

statistics 1067 

stinging  l>y  bees 661 

treatise 185,  480, 1069, 1186 

Horticultural — 

crops,  marketing  experiments,  Hawaii .  438 

educational  institutions  in  Holland ....  741 

instruction  in  Belgium 397 

school  for  women 491 

schools  in  the  Netherlands 191 

survey  of  the  gulf  coast,  Tex 538 

Horticulture,  bibliography 994 

in  Holland 741 

new  journal  of 99 

North  African,  treatise 36 

problems  in 1145 

relation  to  meteorology 312 

phenology 539 
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I'agc. 

House  Hies,  anatoiiiN' mill  liibliof^rapliy t)t)4 

Houses,  fumigation 857 

Howard  scale,  notes,  Colo 454 

remedies,  U.S.D.A 45(5 

Humieacid,  determination  in  soils 410 

studies 821 

Humidity,  atmospheric,  deficiency  of 414 

relation  to  inculiation 1174 

Humus  acids,  determination  in  moor  soils. .  1008 

soils r.22, 1009 

formation,  studies 419,719 

substances  in  Norwegian  waters. . .  1115 

Hunting  licenses,  statistics,  U.S.D.A 51 

Hurricane  at  St.  Allsans,  England 917 

in  the  Bahamas,  U.S.D.A 10 

of  Oct.  18-19,  1815,  U.S.D.A 916 

Hyacinth  bacterial  diseases,  notes 750 

Hydrobromic  acid,  combining  power  with 

casein 776 

Hydrocliloric  acid — 

combining  power  with  casein 776 

effect  on  activity  of  yeast 127 

casein,  N.Y. State 173 

Hydrocyanic  acid — 

assimilation  by  plants 1128 

determination  in  plants 932 

gas,  fumigation 162, 556, 959, 960 

Can 1156 

Conn.State 1053 

Del 451 

in  lieans 129 

determination 1008 

cassava,  U.S.D.A 361 

plants 129, 426, 932 

as  affected  by  grafting 1025 

protective  effect 933 

Hydrogen  in  organic  substances,  measure- 
ment   610 

peroxid    as    a     milk    preserva- 
tive   275,472 

detection  in  millc 1010 

Hydrography  of  Central  America 1114 

Hydroiodic   acid,    coml^ining   power   with 

casein 776 

Hydrological  investigations,  utility 618 

Hydrophol)ia.     (.See  Rabies.) 
Hydrosulphite,  effect  on  saccharine  prod- 
ucts   295 

Hygiene,  alimentary,  principles  of 562 

of  children 62 

millc,  boolc 275 

nutrition,  treatise 257 

relation  to  climatology,  U.S.D.A.  212 

Bylecoetus  dermestoides,  life  history 1159 

Hylemyia  coarctata,  note". 253 

Hylesinus  orni,  description 962 

-piniperda,  reproduction 760 

spp. ,  notes 253 

Hylurgus  piniperda,  notes 253 

Hymenoptera,  new  species  and  genera,  Ha- 
waii   57 

of  Middle  Europe,  treatise..  760 

Tlypochnu.s  ochraleuea,  notes 656 

theie  n.  sp.,  notes 50 

Hypoderma  bovis,  life  history 254 

notes 1155 

nervisequum,  notes 155 


I 'age. 
Hyponomcula  .spii.,  ilcvclopiiicnt  as  alfected 

))y  insecticides 254 

Ilythors,  relation  to  climate,  U.S.D.A 212 

Ice,  anchor,  formation,  U.S.D.A 212 

colimins  in  gravelly  soil,  U.S. D..\ 711 

cream,  analyses 509, 764 

detection  of  thickeners  in 295 

nutritive  value 61 

relation  to  health 1 176 

crystals,  studies,  U.S.D.A  ...  413,710,915,916 

for  household  use,  U.S.D.A 592 

formation,  U.S.D.A 413 

machines,  notes,  W.Va 1077 

manufacture  of,  in  the  United  States. . .      619 

pollution  and  self-purification 12 

storing  and  handling 415 

Idaho  Station,  notes 493 

University,  notes 493, 1094 

Ignotin  and  camosin,  identity 64 

Illinois  Station,  fmancial  statement 894 

notes. . .94, 292, 393, 593, 696, 794, 996 

University,  notes 393, 593, 696, 794, 996 

Immunity,  chemical  theory  of,  treatise 780 

nonbactericidal,mechanismof.. .      277 

problems  in 982 

theories  of 277,376 

Inanition,  effect  on  Carabus  morbiUosus 1157 

metal3olism 864, 805 

Incubation  experiments 1173, 1174 

problems,  chemical  work  in  ... .     1174 

Incubator,  electric,  description 1070 

Incubators,  notes,  Ark 974 

Kans 875 

Incurvaria  capitella,  remedies 553 

India  rubber.     (See  Rubber.) 

Indiana  Station,  financial  statement 894 

notes 195,292,393,696,1094 

report  of  director 894 

Indigo,  physiological  acti(m 766 

production  in  Java 41 

Indigo/era  galegoides,  hydrocyanic  acid  in. .      932 
Industrial  school,  Jewish,  at  Woodbine,  N.J.      892 

Infants,  feeding 562, 1177 

bibliography 562 

in  China 258 

the  Philippines 1063 

use  of  buttermilk  in 258 

mortalit}',  relation  to  milk 1176 

Influenza,  prevalence  in  Norway 576 

the  Netherlands. . .      180 

Injectol  as  a  wood  preservative 652 

Inks,  methods  of  examination,  U.S.D.A  . . .     1008 

Inocarpus  edulis,  starches  in 459 

Inosinic  acid,  composition 808 

Inosit,  physiological  behavior 358 

Insect  collections,  protection  against  insects      963 

egg  parasite  hosts,  bibliography 57 

gaUs  of  Ontario 53 

larva;,  destruction  in  trees 557 

food  value 665 

sex  differentiation 252 

parasites,  utilization  in  agriculture  .     1159 
Insecticides- 
analyses,  Can 963 

effect  on  trees,  Mass 246 

notes,  Ga 665 

N.J 661 
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note.s,  S.C 859 

preparation 159, 102, 556,857 

Del 105C 

N  .Y.Comell 162 

Pa 1057 

and  use 255, 759 

Conn. State 455,861 

Md 56, 452 

Mich 57 

Miss 552 

Okla 350 

tests 648 

Del 437 

(See  also  specific  forms.) 
Insects — 

and  flowers,  relations 157 

aquatic,  notes 351 

as  a  cause  of  larch  canker 754 

collection  and  preservation 558 

Minn .'.     1156 

destruction  by  sulphur  dioxid 963 

of  organic  matter  by 56 

development  as  affected  by  insecticides       254 

egg  parasite  hosts 57 

gall,  notes,  Me 756 

habits  and  instincts,  treatise 1156 

household,  destruction  by  fumigation. .      454 

remedies 959 

N.J 161 

injurious- 
control,  U.S.D.A 456 

in  Illinois 52 

destruction  by  birds 857 

eating  by  swallows,  U.S.D.A 52 

in  Fiji 492 

Ireland 451 

Norway ". .        53 

Ontario 5d 

Pennsylvania 741 

lessons  on,  U.S.D.A 793 

notes  ....  352, 445, 452, 553, 758, 850, 858, 1156 

Can 959 

Conn.State 1053 

Fla 660 

Ga 665 

Hawaii 451 

Mass 252 

Me 756 

N.H 52 

N.J 661, 1054 

N.  Y.Comell 162 

quarantine  regulations  in  Cuba 162 

remedies 53, 857, 858, 945 

Conn.State 861 

Md 56 

Okla 1055 

to  artichokes 554 

asparagus 554, 961 

beans 29, 961 

U.S.D.A 29 

beets 151, 961 

cherries 439 

chrysanthemums 240 

citrus  fruits 742 

cocoanuts 947, 1159 

coffee 550 

cotton 858 
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to  cranlierries.  Mass 252 

N.J 1054 

cypress  trees,  U.S.D.A 55 

forests 1159 

fruits 159 

Can 340,959 

grain 353 

grapes 253 

Cal 759 

jute 353 

lindens 53 

melons,  N.Mex 337 

merbau 760 

olives 160, 238 

orchards 351 

Me 756 

W.Va 1143 

plums 742 

roseUe,  U.S.D.A 441 

roses 557 

•     rubber 760 

shade  trees 351 

tobacco  in  Florida,  U.S.D.A 456 

tomatoes 439 

Fla 853 

trees 160,253 

U.S.D.A 194 

vegetables,  Tex. 538 

bibliography 961 

wood,  bililiography 442 

myxomycete  parasite  of 963 

of  the  Transvaal 755 

parasitic,  role  in  disease  transmission  . .  583 

relation  to  leprosy,  U.S.D.A 466 

transmission  of  trypanosomes  by 478 

utilization 665 

(See  also  specific  insects.) 
International— 

xVeronautical  Conference,  U.S.D.A 10,211 

catalogue  of  bacteriology 427 

meteorology 414 

physiology 463 

zoology 1058 

children's  school  farm  league 1193 

Conference  of  Poultry  Instructors  and 

Investigators 1107 

congress  for  repression  of  adulteration 

of  pharmaceutical  products 798 

cooperative  bibliography 90 

Dairy  Congress 472,779 

Institute  of  Agriculture 99, 188, 501, 798 

Live  Stock  Exposition 496 

Ornithological  Congress 856 

Zoological  Congress 98 

lodin,  distribution  in  tuberculous  animals. .  182 

effect  on  crops 831 

Iowa  College,  notes 94, 196, 493, 594, 696, 1094 

Station,  notes 493, 1094 

Ipecac,  culture 245 

Iris,  Spanish,  forcing  with  ether 947 

Iron  arsenate,  preparation  and  use,  N.J 1054 

as  affected  by  acids 1163 

corrosion,  U.8.D.A 306 

detection  in  water 1109 

determination  in  phosphatic  rock 296 

hydrate,  fertilizing  value,  Ind 625 
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Ironinfood,  U.S.D.A 58 

sulphate,  effect  on  crops 831 

soil  bacteria 625 

fertilizing  value 425 

Ind 625 

Irrigation- 
canals.     (See  Canals  and  Ditches.) 

Cfmgress,  national 97 

effect  on  composition  of  wheat,  U.S.D.A.  234 

fanu  of  Ilesselvig 732 

in  California 588 

Central  Provinces  and  Berar 891 

Nebraska 817 

New  Mexico,  N.Mex 384 

northern  Italy,  U.S.D.A 482 

Syria 1028 

Yakima  Valley,  U.S.D.A 284 

investigations,  Ariz 1187 

Idaho 384 

laws  of  Italy,  U.S.D.xV 482,  483 

statistics 188 

water,  analyses,  Oreg 11 

as  affected  by  smelter  wastes 223 

(See  also  Water.) 

work  in  India 1199 

Irvingia  gabonensis  seeds,  hatter  from 259 

Isocoma  hartwegi,  destruction,  Ariz 1135 

Isohyetal  lines,  charts  of,  U.S.D.A 413 

Ivy  leaf-spot  diseases,  notes 856 

Ixodes  bovis,  notes 379 

reduvius,  life  history 184 

ricinus,  relation  to  disease 553 

Ixodidae,  notes 1160 

Ixodiphagus  texanus,  n.  g.  and  n.  sp.,  descrip- 
tion    761 

Jamestown  Exposition,  notes,  U.S.D.A 916 

Jams,  analyses til ,  967 

Jarrah,  strength  of 43 

jays,  destructiveness 157 

Jellies,  making 741 

Jerusalem  artichokes,  food  value,  U.S.D..\ .  164 

Jews,  practical  agriculture  lor 799 

Jiquic  manigoba  tree,  description 1046 

Johne's  disease  in  cattle 183 

prevalence  in  Cape  Colony. .  579 

England 781 

symptoms  and  treatment . .  684 

Jointworms,  control,  U.S.D.A 456 

Juniper,  new  species  in  New  Mexico 443 

Junipers  as  affected  by  smelter  fumes 223 

Juniperus  megalocarpa  n.  sp.,  notes 443 

spp.,  notes,  U.S.D.A 149 

Jute,  insects  affecting 353 

Kafir  corn,  analyses,  N.J 071 

as  a  forage  crop,  N.J 635, 1030 

culture,  Del 1029 

diseases,  notes 858 

feeding  value,  Tex 674 

fodder,  analyses,  Tex 504 

insects  affecting 858 

products,  analy.ses,  Tex 564 

smut,  treatment,  Kans MH 

varieties 430 

N.Dak 331 

Kujiiit,  clfect  ori  structure  of  plants S35 

lertilizing  value 228, 725, 847 
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Kainit,  fertilizing  value,  Ala.Canebrake.  1133, 1134 

Mass 226 

Md 824 

Miss 1116 

on  trees 847 

Kale,  ciilture  experiments 834 

varieties.  Can 27 

Kalinia  latifolia,  poisoning  of  animals  lay, 

U.S.D.A 1079 

Kansas  College,  notes 94, 

196, 292, 393, 493, 794, 1094, 1195 

Fort  Hays  Branch  Station,  report. .  93 

Station,  financial  statement 93, 1194 

notes 94, 

196, 292, 393,  493, 794, 1094 

report  of  director 1194 

Karri,  strength  of 43 

Kentucky  Station,  notes 196, 896, 1095 

University,  notes 794 

Kephir,  effect  on  liacilli 574 

manufacture 780 

micro-organisms  in 980 

studies 778 

Keratitis  in  horses 582 

Kerosene  emulsions,  analyses,  Can 963 

preparation 159 

Kestrels,  economic  relations  in  England 756 

Kickxia  elasHca,  tapping  experiments 850 

Kitao,  Diro,  ijiographical  sketch,  U.S.D.A. .  710 

Kitchen  refuse,  feeding  value 773 

Kite  for  high  winds,  U.S.D.A 1113 

Kites,  use  in  meteorology,  U.S.D.A 710 

Kaleria  crislata,  analyses,  Wyo 532 

Kohl-rabi,  fertilizer  experiments 424, 723 

N.Y.Corne!!.  137 

germination  tests,  N.Y.Cornell. .  138 

varieties,  Can 1132 

N.Y.CorneU 138 

Laborers,  diet  of,  in  France 1063 

various  countries 563 

economic  conditions  of 563 

farm.  (See  Agricultural  laborers.) 

food  of,  in  Belgium 562 

Paris 563 

nutrition  of 968 

Lachnosterna  spp.,  notes.  111 554 

Lactic-acid  bacteria,  distribution  in  cheese .  474 

effect  on  casein 77 

N.Y.State 173 

ferment,  effect  on  intestinal  flora 1076 

Lactose,  determination  in  condensed  milk  . .  295 

effect  on  decomposition  of  casein. .  77 

Lady  beetle  ,  notes 960 

Lake  region,  winds  of,  U.S.D.A 915 

Lambs.    (See  Sheep.) 

Lameness,  treatment 576 

Lampronia  rubieUa,  remedies 158 

Land,  cost  of  clearing  for  irrigation,  Idaho.  384 
cultivation,  costs  by  machinery  and 

animals 3S8 

denudation,  relation  to  rainfall 114 

grant  colleges.    {See  Agricultural  col- 
leges.) 

ownershij)  in  Russia 587 

plaster.    (See  Gypsum.) 

reclamation  in  India 517 
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Land,  settlement  in  Natal 891 

tenure  system  in  Ireland 586, 889 

Russia 1189 

values  in  England 1087 

Landolphia,  new  species,  description 345 

Landolphia  owariensis,  analyses 1149 

Lands,  new,  cost  of  preparing  and  seeding, 

U.S.D.A 284 

overflowed,  U.S.D.A 586 

saline,  reclamation 516 

swamp,  U.S.D.A 586 

terracing,  Miss 1116 

tide,  reclamation,  U.S.D.A 285 

unirrigated,  crops  for,  Colo 995 

Lanthanum  salts,  toxicity  of 831 

Laphygma  frugiperda,  notes ". : 858 

Lapilli  of  Vesuvius,  analyses 419 

Larch  canker,  notes 754 

treatment 754 

culture 1044 

disease,  notes 55, 155 

sawfly,  notes 253 

shoot  moth,  notes 661 

western,  notes,  U.S.D.A 443 

Lard,  adulteration,  detection 460, 611, 707 

analyses 764 

Conn.  State 864 

refractive  index 309 

water  content 667 

Larder  beetles,  remedies,  N.J 161 

Larix  occidentaUs,  notes,  U.S.D.A 443 

^arks,  feeding  habits 856 

Larkspurs,  studies,  U.S.D.A 583 

Larvae,  flies,  reaction  to  stimuli .56 

Lasioptera  berlesiana,  notes 160 

Laths,  production  in  New  York 1 147 

statistics,  U.S.D.A 344 

Lawns,  making  and  care 341 

Lead  arsenate,  analyses.  Conn.  State  ...  454,1053 

effect  on  insects 254 

methods  of  analysis 296 

preparation  and  use,  N.J . . .  1054 

detection  in  water 809 

determination  in  water 809 

poisoning  of  cows  by 583 

Leaf  chafers,  notes,  Cal 759 

curl,  treatment 758 

hoppers,  classification,  Hawaii 352 

new  species  and  genera,  Hawaii  57 

notes 858 

Fla 660 

Leavening  products,  analyses 764 

Leaves,  analyses 171 

as  a  sheep  feed 171 

assimilation  of  carbon  dioxid  by. . .  1129 
disinfected,  effect  on  silkworms.. .  256, 861 

fall  and  renewal 728 

fixation  of  nitrogen  by 520 

internal  temperature : 632 

Lecanium  olex,  notes 160 

ribis,  notes 53 

spp.,  notes 556 

Leeks,  analyses 667 

Legumes,  examination 411 

sulphur  in 59 

Legumin,  hydrolysis  of 611 


Legiiminosse,  feeding  habits 730 

of  Portuguese  West  Africa 357 

Leguminous  plants- 
breeding  533 

culture  experiments 834 

diastase  in  seeds  of 129 

effect  on  nitrogen  content  of  soils 407 

fertilizing  value,  Ind 625 

Fusarium  disease,  notes 346 

in  Porto  Rico 129 

inoculation,  Can 1121 

cultures,  efficiency 1121 

N.C 1121 

experiments 832 

investigations,  U.S.D.A  ...  822 

nitrogen  content 407 

as  affected  by  inocula- 
tion   217 

propagation  by  cuttings,  U.S.D.A 229 

root  tubercles.     (See  Root  tubercles.) 

Leguminous  products,  examination 411 

seeds,  inoculation 624 

Lemon  brown  rot,  treatment,  Cal 658 

grass,  culture  in  Ceylon 341 

Lemonades,  effervescent,  notes 968 

Lemons,  curing 541 

varieties,  Hawaii 438 

Lentils,  inoculation  experiments 624 

Lenzites  vialis,  notes,  U.S.D.A 550 

Leprosy,  relation  to  insects,  U.S.D..\. 456 

Leptothyrium  oxycocci  n.  sp.,  description. . .  446 

pomi,  notes.  Can 953 

Lettuce — 

bacterial  disease,  notes.  Mass 245 

studies,  N.C 1153 

culture : 842 

experiments,  Miss 437 

disease,  notes,  N.C 1194 

drop,  notes,  Fla 634 

fertilizer  experirnents 723 

R.1 125 

germination  experiments.  Mass 246 

Leucania  unipunctata,  remedies 158 

Leucaspis,  classification 392 

Leucin,  natural  isomer  of 705 

Leucite  as  affected  by  micro-organisms 319 

notes 1021 

Leucocytes,  effect  on  encapsuled  anthrax 

baciUi 80 

in  milk 174, 1176 

occurrence  in  disea.sed  skin 180 

relation  to  milk  production 879 

Lcueocytosis  in  cattle 683 

rabbits,  notes 1182 

Leucocytozoon  canis,  notes 481 

funambuli  n.  sp.,  notes _  481 

Leucotoxin,  production 575 

Leukemia  in  fowls 383, 1187 

sublymphatic,  in  dogs 688 

Levees,  building,  machinery  for,  U.S.D.A . .  484 

Levulose,  polarization 295 

Lice,  remedies,  N.J 161 

Lichenological  literature,  bibliography 1027 

Lichens,  carbohydrates  of,  digestiliility 60 

Light,  colored,  effect  on  plants 727, 932 

effect  on  chlorophyll  production 930 
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Light,  effect  on  composition  of  plants 930 

cyanogencsis  in  plants 933 

dry  weight  of  plants 831 

germination  of  bulbs 22 

fern  spores.  726 

seeds 22 

hydrocyanic  acid  in  plants .  1128 

olive  oil 1162 

pathogenic  bacteria 1180 

methods  of  measuring 1043 

role  of,  in  forests 1044 

(See  also  Sunlight.) 

Lighting,  principles  and  practice 386 

Lightning,  ball,  U.S.D. A 413 

conductors,  erection,  Mich .512 

damage  by.  Can 11, 1113 

phenomena,  U.S.D. A 413 

stroke  in  trees,  causes 747 

Lilacs,  bagging  experiments 342 

I.,ilies,  water,  culture 744 

Lilium  bulbiferum,  self-sterility 23 

longiflorum  spp.,  culture,  U.S.D. A..  846 

Lily  l)ulbs,  Easter,  production,  U.S.D. A  845 

Lime  and  magnesia,  ratios  for  plants 827, 1021 

arsenate,  preparation  and  use,  N..T. . .  1054 

as  an  insecticide,  N.J 1054 

ashes,  examination.  Mass 222 

caustic,  determination 614 

determination  in  water 507 

effect  on  carbolic  acid,  U.S.D. A 188 

nitrogen-fixing  bacteria,  N.J.  1017 

phosphates 20, 523 

soils 220 

soluble  constituents  of  soils. .  717 

structure  of  plants 835 

yield  of  scabby  potatoes,  Me.  956 

fertilizing  value 227, 522 

Ind 625 

U.S.D.A  823 

kiln  ashes,  analyses.  Can 930 

fertilizing  value,  Can 930 

niter.     (See  Calcium  nitrate.) 

nitrate,  basic,  fertilizing  value 628 

nitric  acid,  and  water,  equilibrium 221 

nitrogen.    (See  Calcium  cyanamid.) 

role  of,  in  plants 426 

solubility  investigations,  U.S.D.A 819 

statistics 21 

sulphur-salt  wash  as  affected  by  car- 
bon dioxid,  Del 455 

sulphur  washes — 

preparation 1,59, 758 

Can ' 1156 

S.C 859 

and  use 759 

N.J 10.54 

U.S.D.A..  2.5.5,1154 

use,  Ind : 648 

waste,  fertilizing  value 425 

Limes,  varieties,  Hawaii •. 438 

Limestone,  ground,  fertilizing  value,  Ind...  625 

for  acid  soils.  111 126 

Limestones  of  Illinois,  analy.ncs 1126 

Jyinn'ng  experiments 827, 829 

111 126 

Me 9.56 
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Liming  experiments,  N.J 828 

R.I 125,317 

Wis 141 

on  moor  soils 217 
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Linamarin  in  flax 24 

Lindens,  insects  affecting 53 

Linseed,  analyses.  Can 1167 

cake,  effect  on  composition  of  milk  75 

purity  of 310 

meal,  analyses 771 

Can 1167 

Conn.State 867 

,                                Ky 970 

Mass ■ 1065 

N.H 1166 

N.J 66 

N.y.State 564 

Okla 362 

R.I 263 

U.S.D.A 1064 

Vt 465,970 

feeding  value,  Nebr 467 

Ohio 973 

Linstowia  lata,  notes ' 1086 

Lipara  lucens,  life  history 1054 

Liqueurs,  notes 460 

Liquids,  turbid,  flocculation  by  salts 1119 

Liquor     cresolis     compositus,     germicidal 

value,  U.S.D.A 188 

Liquors,  distilled,  notes 460 

examination 968 

Lita  solanella,  notes 553 

Litchis,  varieties 3.38 

Litomastix  truncatellus,  biology 57 

studies 392 

Live  stock — 

exposition  at  Chicago 496 

St.  Paul 399 

farm,  of  Great  Britain,  handbook :  1168 

feeding  experiments 531 

Growers'  Association 598 

in  Great  Britain 489,992 

Natal 891 

New  Zealand 1089 

industry,  U.S.D.A 971  • 

in  West  Virginia 386, 1028 

inhalation  experiments 584 

mineral  requirements 565 

prize  winners,  Nebr , 468 

raising  in  Nebraska 816 

statistics,  U.S.D.A 790, 1168 

transportation  law,  U.S.D.A 995 

treatise 482 

(See  also  Animals,  Cattle,  Sheep,  etc.) 

Liver,  composition 1165 

disease,  parasitic  in  poultry 989 

fluke,  notes 581,781 

Lizards,  feeding  habits 252 

Loco  weeds,  investigations,  U.S.D.A ...  1079 

Locust  beans,  use 1166 

black,  for  sand-binding  purposes...  1045 

borer,  remedies,  U.S.D.  A .55 

mite,  notes -53 

Locustidsc,  color  variations  in 661 

Locusts,  control  in  India 553 
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destruction 452 

U.S.D.A 53 

egg-laying  habits 960 

food  value 665 

for  poultry 73 

in  Argentina 661 

India 857 

Natal 661 

the  Transvaal,  remedies 959 

North  American ,  studies 857 

notes 252, 756, 858 

Cal 759 

Colo 995 

Me 756 

Mont _ 157 

N.J 1054 

plague  in  New  South  Wales 857 

remedies 158, 553, 900 

Logs,  loss  of  weight  in  drying 343 

Logwood,  culture  experiments 944 

London  purple,  methods  of  analysis 296 

preparation  and  use 53 

Lophyrus  pint,  parthenogenesi  s  in 557 

Loquats,  varieties 338 

Lotus,  Chinese,  analyses 765 

Louisiana — 

Stations,  financial  statement 1092 

notes 95, 292,  .393, 494, 795, 1095 

University,  notes 292, 696, 1095 
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Lucilia  cxsar,  notes 56 

Lumber  industry  in  America,  history 1146 

New  York 1147 

United  States 242 

U.S.D.A.      847 

statistics,  U.S.D.A 344, 748 
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treatment 1084 
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solani,  notes,  Fla 852 
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effect  on  barley 431 

solubility  investigationSjU.S.D,  A,     819 


Page. 

Magnesite,  effect  on  bone  dust 1123 

Magnesium— 

and  calcium  oxid,  relation  in  plants 128 

separation 507 

carbonate,  fertilizing  value,  Ind 625 

N.J 1018 

solubility  tests,  U.S.D.A 819 
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during  starvation 707 
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effect  on  plants,  U.S.D.A 526 

toxicity  of 831 

sulphate,  effect  on  seedlings 224 

fertihzing  value 1021 

Ind 625 

Magnetic  field,  notes,  U.S.D.A 1113 

observations  at  Habana 910 

Magnetism,  effect  on  growth  of  Penicilliuni.  831 

terrestrial,  treatise 9 

Magpies,  destructiveness 157 

Mahogany,  culture  in  Burma 949 

red,  monograph 950 

swamp,  monograph 745 

Maine  Station,  financial  statement 995 

notes 95, 292, 494, 996, 1095 

University,  notes 95, 996, 1095 

Maize.     (See  Corn.) 

Maizena  feed,  digestibility 671 

Malachite  green,  physiological  action 766 

Malaria,  control  in  Italy 1057 

equine,  treatment 781 

in  horses 687 

relation  to  sanitation 392 

Mallein,  diagnostic  value 087,887,1181,1186 

distribution,  U.S.D.A 281 

effect  on  conjunctiva  of  the  eye 887 

in  treatment  of  glanders 381, 1085 

reactions,  interpretation 281,582 

Malt  combings,  analyses.  Can 68, 1167 

diastase,  effect  on  starches 128, 808 

nitrogenous  constituents 62 

sprouts,  analyses 771 

Can 969 

Conn.State 867 

Mass 1065 

N.J 66 

N.Y.State 564 

digestibility.  Mass 264 

Malta  fever,  transmission  by  goats'  milk..  1175 

Maltose,  separation  by  pure  yeasts 9 

Mamestra  legilirna,  notes,  U.S.D.A 354 

Mammals,  anatomy,  treatise 780 

classification 1086 

injurious  to  orchards,  W.Va 1143 

of  the  Transvaal ;  -  755 

Mammitis,  contagious,  in  cows .  282 

treatment.   81 

enzootic,  in  cows 1184 

epizootic,  in  sheep 185 

gangrenous,  in  sheep,  treatment  1185 

in  cows,  treatment 184 

investigations ■. . . .  475 
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Mamniitis,  sjTiiptoms  and  treatment 684 

transmission  to  man 1083 

Man,  digestion  experiments 670 

U.S.D.A 163 

metabolism  experiments 262, 461, 864, 865 

U.S.D.A.  58,668,969 

Mancasfltus  brachyurus,  notes,  U.S.D.A. . .  158 

Manganese  carbonate,  eflect  on  plants 324 

compoimds,  fertilizing  value 523 

detennination  in  water 411 

effect  on  plants 1026 

salts,  fertilizing  value 927 

sulphate,  eflect  on  crops 536, 831 

wheat 324 

fertilizing  \'alue. ...  928, 1022 

Manganous  chlorid,  fertilizing  value 434 

Mange,  acarid,  treatment 786 

demodectic,  in  dogs,  treatment 787 

folUcular,  treatment 787 

mites,  notes 1184 

sarcoptic,  in  horses,  treatment 576 

(Sfe  also  Cattle,  Dog,  Horse,  and 
Sheep  mange  or  scab.) 

Mangel  heart  rot,  notes 46 

Mangels- 
analyses 228,826, 1166 

Can 969 

N.  Y.ComeU 138 

composition,  N.Y.  Cornell 139 

culture  experiments 430 

N.J 636 

N.Y.Cornell 138 

fertilizer  experiments.  219, 221, 228,  424, 430, 637 

N.J 934 

N.Y.Cornell...  136,137 

R.I 125 

germination  tests,  N.  Y.Comell 138 

varieties 430, 636 

Can 27,1132 

N.Y.Cornell 138 

yield  as  affected  by  weather 414 

Mango  industry  in  Hawaii,  Hawaii 339 

root  disease,  notes 547 

weevil,  bibliography 162 

notes,  Hawaii 438 

Mangoes,  polyembryos  in 126 

variation  in 742 

varieties 338 

Manihot  glaziovii,  analyses 1149 

coagulation 1047 

in  Hawaii 148 

tapping  experiments 344 

spp.,  notes 1046 

Manna  hay,  analyses 1166 

tree,  culture 545 

Mannan,  digestibility  l)y  diastase %9 

food  value * 344 

Mantid,  Chinese,  notes,  N.J 1054 

Manual  traimng,  home  lessons  in 1193 

in  secondary  schools 792 

summer  classes  in,  Can  .  .  1193 

Manure,  analyses 625 

N.J 626 

Ohio 720 

ashes,  fertilizing  value 625 

5GG91— 08 4 


Page. 

Manure,  availability  of  nitrogen  in,  N.J  ...  627 
barnyard.      (See    Barnyard    ma- 
nure.) 

distribution,  U.S.D.A 894 

effect  on  soil  fertility,  U.S.D.A. ...  822 

toxicity  of  soils,  U.S.D.A.  14 

fertilizing  value 227, 424 

liquid,  fertilizing  value 327 

sampling  and  storing 218 

preservation 520, 522, 523, 721 

Ohio 720 

production,  Ohio 720, 973 

residual  effects.  Miss 428 

straw,  fertilizing  value 119 

Ind 625 

use  in  forcing  houses,  U.S.D..V 391 

(See  also  Cow,   Poultry,   Sheep, 
etc.) 
Manurial  requirements  of  soils.    (See  Soils.) 

values,  calculation 1127 

Maple  Ijorer,  notes 352 

Conn. State 1053 

canker,  notes.  Wash 656 

disease,  notes 155 

leaf  blotch,  notes 155 

products,  analyses 295, 764 

scale,  cottony,  enemies,  U.S.D.A 455 

notes,  N.J 661, 1054 

Tenn 55 

remedies 52 

sirup,  analyses,  Conn.  State 864 

examination 968 

Me 669 

sugar,  analyses,  N.Y.State 709 

examination 967 

Me 669 

Marasmius  plicatus,  investigations.  La 956 

spp.,  notes 751 

Margarin  cheese,  analysis 572 

fat  content,  determination,  appa- 
ratus for 413 

Marigolds,  breeding  experiments,  N.J 1041 

Marine  blue,  physiological  action 766 

Marl,  analyses,  Del 491 

statistics 21 

Marmalades,  examination  and  valuation  .  .  167 

making 741 

book  on 260 

standards  in  Saxony 968 

Mannot,  hibernating,  immunity  to  diseases.  575 

Marshes,  salt,  improvement,  N.J 833 

U.S.D.A 1093 

Marssonia  juglandis,  investigations 953 

Martins,  eating  cotton  boll  weevil,  U.S.D..\.  52 

Martynias,  breeding  experiments,  N.J 646 

Marjdand  College,  notes 795, 997, 1095, 1195 

Station,  financial  statement 391 

notes 997 

report  of  director 391 

Mascaremhasia,  new  species,  description. . .  345 
Massachusetts — 

College,  notes 95, 594, 795, 997, 1095 

Station,  financial  statement 291 

index  to  publications 695 

list  of  bulletins 894 
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Station,  notes 394, 494, 795, 997, 1095, 1195 

report  of  director 291 

Massaria  theicola,  description 854 

Massecuites,  extraction  of  sugar  from 574 

Mastitis.     {See  Mammitis.) 

Matzoon,  studies 778 

Maumene  test,  apparatus  for,  description..  412 

May  beetles,  notes,  111 554 

Mayweed,  variations  in,  N.J 1041 

Meadow  culture  schools  in  Bohemia (193 

fescue,  seed  examination,  U.S.D.A.  942 

foxtail  as  affected  l)y  fertilizers •   834 

culture,  Alaska 25 

Meadows,  culture,  treatise 732 

fertilizer  experiments 126, 921 

Del 1029 

herbage  of,  composition 935 

irrigation 641 

liming  experiments 829 

Meal,  examination 411 

worms,  remedies,  N.J 161 

Meals  in  restaurants,  nutritive  value 563 

Mealy  bug,  remedies,  P.R 1157 

bugs,  notes 961 

Fla 660 

Md 452 

remedies 858 

Meat,  American,  foreign  restrictions  on, 

U.S.D.A ; 270 

and  bone  meal,  analyses.  Mass 1065 

canned,  analyses 357, 765 

caiming  factories,  inspection 1164 

chopped,  as  affected  by  preservatives.  460 

cold  storage  for 1062 

composition  and  nutritive  value. . .  163, 166 

diet,  effect  on  bones 461 

rats 461,768 

dried,  as  a  fertilizer 1126 

effect  on  fertility  and  lactation 461 

examination 411,1163 

extract,  camosin  and  ignotin  in 64 

composition 260 

effect  on  gastric  juice 766 

hydrolysis  of 704 

forfowls 670 

fresh,  as  affected  by  sulphur  dioxid. . .  964 

frozen,  composition  and  digestibility.  965 

horse,  identification 707, 810 

identification 707 

Luspection— 

U.S.D.A 1164 

bibliography 1086 

in  Chicago,  U.S.D.A 983 

European  countries,  U.S.D.A. .  966 

Germany 611, 781 

Glasgow 881 

Norway 576 

Paris 1181 

Saxony 881 

the  United  States 780 

U.S.D.A....  965 

law,  U.S.D.A 995 

notes  180 

interstate  transportation,  U.S.D.A..  65 

meal,  analyses,  Can 969 

N.J (i6 


Page. 

Meat  meal,  analyses,  N.Y.  State. 504, 709 

as  a  denaturing  agent 169 

examination,  U.S.D.A 1065 

for  pigs,  Iowa 365 

mince,  preserved,  analyses 765 

nutritive  value  as  affected  by  cooking, 

U.S.D.A 560 

pickling  and  preserving 357 

phosphorus  in 59 

powder,  nutritive  value 358 

prepared,  analyses 764 

preservation 166, 260, 1062 

preserved,  nitrous  anhydrid  in 764 

products,  analyses 411, 764 

identification 707 

proteids,  separation 295 

scraps,  analyses,  Conn. State 867 

Mass 1065 

specific  gravity 965 

supplies,  U.S.D.A 559 

toughness,  studies 1161 

trade  of  Argentina 166 

tuberculous,  inspection 378, 477 

w*ld  game,  inspection  in  Gemiany. . .  1080 
Mechanical  colleges.    (See  Agricultural  col- 
leges.) 
Medicago  sativa — 

propagation  by  cuttings,  U.S.D.A 229 

var.  polia,  description,  U.S.D.A 733 

Medicinal  plants  and  drugs,  report  on 296 

Medicine,  practical,  treatise 1165 

Megilla  maculata,  notes 960 

Melanauster  chinensis,  notes,  N.  J 1054 

Melancon  ium  sacchari,  notes,  Hawaii 48 

Melanoplus  biiitlatus,  notes, U.S.D.A 53 

differentialis,  notes,  U.S.D.A. .  53 

Melasoma  scripta,  variability 161 

Melilotus  asagreen  manure,  Ala.Canebrake .  1133 

Melilotus  ccfrulea,  analyses,  Oreg 66 

spp.,  propagation,  U.S.D.A 229 

Melolontha  vulgaris,  notes 557 

Melon  diseases,  notes,  N.  H 46 

N.  Mex 337 

industry  in  Indiana,  Ind 1038 

louse,  notes 758 

Melons,  culture  experiments,  N.  Mex 28 

insects  affecting,  N.  Mex 337 

Mendel's  law,  application  to  poultry  breed- 
ing   776 

relation  to  heredity 427 

Menoponbiseriatum,  notes, U.S.D.A 454 

Merbau,  insects  affecting 760 

Mermis  sp.,  notes 354 

Merulius  lacrymans,  notes 754 

Metabolism- 
animal,  as  affected  by  free  nitrogen 462 

'automobfling 670 

sodium  l)enzoate.  179 

bibliography 1 165 

experiments  with  cows 469 

dogs 560,767 

men 262,461,864,865 

U.S.D.A....  58,668,969 

of  carbohydrates  la  sugar  beets 931 

studies 969 

Inorganic  substances 767 


INDEX   OF  SUBJECTS. 


1275 


Metabolism— Continued.  Page. 

of  iron  and  caU-iiun 262 

nitrogen 301 ,070,864,81)5, 1167, 1168 

determination 407 

protein 1063 

as  affected  bycarVwhydrates.  64 

sugar 768 

role  of  fermentation  in 1006 

treatise 1165 

Metals  as  affected  by  sulphur  dio.xid 963 

Meteor  of  Oct.  1,  li)07,U.S.D.A 915 

Meteorological- 
chart  of  the  Great  Lakes,  U.S.D.A 311 

committee  of  Great  Britain,  report 510 

elements  of  soils 113 

forecasting,  importance  to  farmers 113 

in  Mexico 1013 

literature,  old,  U.S.D.A 711 

observations- 
Alaska  10 

Ark 1012 

Can 10, 1113 

Mass 10,212, 413,615,814, 1113 

Me 916 

Mont 311 

N.  J 695, 1012 

N.  Y.  State : 916 

Pa 814 

U.S.D.A 9,211,413,615,710,915,1112 

Wyo 212,511 

at  Buenos  Aires 814 

Haro 648 

Havana 916 

Juvisy 814 

Kingston-on-Soar 616 

Manila 917 

Orono,  Me 311 

Ploti...; 616 

St.  Clair,  Trinidad '  511 

Suva.  Fiji  Islands 492 

Wisley 311 

in  British  Guiana 616 

Brunswick 113 

Denmark 1012, 1114 

Egj-pt 815 

Europe 815 

German  East  Africa 113,114 

Gennany 711 

Great  Britain 510,922 

Hertfordshire,  England 916 

Italy 1012 

Jamaica 616 

Japan 813 

Natal •. 1012 

Nebraska 1012 

Norway 592 

Orange  River  Colony 1012 

Peru 016 

*              Scotland 017 

Sweden 212 

Switzerland 311 

the  Fiji  Islands 511 

Gold  Coast 944 

Philippines 413 

upper-air,  U.S.D.A 710 

(See  also  Climate,  Rain,  Weather, 
etc.) 
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observatories  in  Italy : 1012 

obser%'atory,  Moimt  Rose 413 

Weather,  U.S.D.A.  710 

ser\ice  in  Mexico 915 

Society,  Royal,  U.S.D.A 710 

stations  in  Nigeria,  U.S.D.A 710 

Rhodesia,  U.S.D.A 10 

studies,  interval  in,  U.S.D.A 413 

maps  and  models  for,  U.S.D.A.  916 

tables,  Smithsonian 915 

U.S.D.A 710 

terms,  U.S.D.A 212 

Meteorology- 
development  21 1 

dynamic,  course  in,  U.S.D.A 10 

in  agriculture 113 

Algeria 414 

Australia,  U.S.D.A 212 

France 414 

physical  laboratories,  U.S.D.A 10 

Tunis 414 

instruction  in,  U.S.D.A 212 

international,  U.S.D.A 710 

catalogue 414 

notes 698 

of  the  Transvaal 711 

progress  in 815 

relation  to  horticulture 312 

teaching,  U.S.D.A 10 

treatise 9 

use  of  balloons  in,  U.S.D.A 711 

kites  in,  U.S.D.A 710 

Meteors,  notes,  U.S.D.A 10,710 

Methyl  blue,  effect  on  plants 1127 

violet,  physiological  action 766 

Methylene  blue,  physiological  action 766 

Mice,  destruction 157, 351, 660 

economic  relations,  W.Va 1052 

field,  as  carriers  of  warble  flies 1155 

destructiveness 157 

economic  relations,  U.S.D.A 659 

remedies 660 

transmission  of  plague  by 583 

Michigan — 

College,  notes 95, 293, 494, 594, 795,997 

Station,  notes 95, 196, 494, 594, 795 

Micrococcus  urese  as  affected  by  carbon  bi- 

sulphid '. 421 

Micro-organisms- 
culture,  treatise 9.33 

effect  on  leucite 319 

nitrogen  circulation 822 

in  kephir 980 

pathogenic,  in  healthy  pigs 1185 

milk,       thermal       death 

points 1076 

pure  cultures,  studies 521, 933 

(See  also  Bacteria.) 
Microscopy    of    technical    products,    hand- 
book    914 

Microsphxra  alrti,  notes 1052 

^ro.s'.s?//an«,affectingcurrants.  349 

spp.,  notes,  Fla 654 

Microterys  sylvus,  notes 760 

Microtu.f  spp.,  economic  relations,  U.S.D.A .  659 

Middlings,  analy.ses 771 
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Middlings,  analyses, Vt 465 

ground,  analyses,  Can 969 

{See  also  Wheat,  Rye,  etc.) 

Midges,  gall,  notes 351 

Midzu  ame,  analysis 60 

Miescher's  sacs,  notes 552 

Millc,  acid  and  base  forming  elements  in 763 

acidity,  notes 372 

adulteration,  detection 707,811 

albumin,  mono-amino  acids  of 979 

analyses 177, 178, 373, 412, 764, 1063, 1163 

Conn. State 864 

analysis,  apparatus  for 510 

as  affected  by  carbon    dioxid,    N.Y. 

State 573 

freezing,  Vt . .-. 274 

stable  practices 199 

bacteria  in 178, 274, 373 

bacterial  content  as  affected  by  milk- 
ing machines,  Conn.Storrs 370 

bactericidal  properties 276 

bacteriological  examinations 1176, 1179 

biological  and  biochemical  studies. .  371, 372 

bitter,  investigations 76, 1179 

carabaos',  analyses 1063 

carbonated,  notes,  U.S.D.A 1093 

care  of 271,375,779 

casein  compound  in,  separation 471 

from  different  animals,  compo- 
sition       276 

variations  in 776 

certified,  production 1177 

chemistry,  bibliography 276 

of 1075,1176 

review  of  literature 276 

clean,  production 779 

coagulation  l)y  rennet  as  affected  by 

various  salts 777, 1076 

colorimeter,  description 113 

commercial  classes  of,  U.S.D.A .373 

composition 470, 574. 778, 1075 

as  affected  by— 

di-sease,  U.S.D.A 373 

food 75 

protein,  Pa-. 876 

rations 470 

of  different  breeds,  Pa . . .      879 

relation  to  standards 471 

variations  in 573 

Pa 879 

condensed,  analyses 979, 1063 

manufacture,  111 276 

studies 295 

cost  of  production 473 

N.J 680,1075 

depots,  sanitary  inspection,  U.S.D.A.      373 

determination  of  benzoates  in 178 

casein  in,  Wis 707 

dry  matter  in 112 

diastases  in 372 

dirty,  relation  to  disease,  U.S.D.A 373 

emulsion  for  calves 468 

enzyms,  studies .371, 979 

N.Y. State 1170 

fat  as  affected  by  food 75 

content,  studies 1078 

cost  of  production,  Nebr 679 


Page. 
Milk  fat,  hydrolysis  of,  as  affected  by  coloring 

matters 766 

lactic-acid  free,  analyses   470 

new  constant  for 914 

purity,  judging 1010 

refraction 880 

relation  to  volatile  acids 76 

(See  also  Fat.) 

ferments  as  affected  by  pasteurization  681 

soluble,  treatise \ . .  777 

fever,  chronic,  treatment 884 

disease  resembling 684, 785 

etiology 81 

in  cows 580 

pigs 887 

treatment 82, 1184 

N.J 695 

for  infants,  hygienic  production 978 

pigs 1172 

formation  of  slime  in 778 

from  tuberculous  cows,  sterilization. .  573 

frozen,  effect  on  butter,  Vt 274 

germicidal  properties 1 176 

glands,  histology  and  bibliography  ...  470 

goats',  analyses 163,  471, 681, 979, 1063 

iron  content 459 

relation  to  Malta  fever 1175 

grading,  N.H 275 

granulated,  analyses.  Mass 1065 

Wis 970 

growth  of  bacteria  in 681 

handbook 471 

hemolytic  substances  in 275 

high-grade,  production 879 

homogenization 178 

homogenized,  feeding  value 568 

human,  analyses 1063 

hygiene,  book  275 

industry,  exposition  at  Milan 574 

inspection  in  Brunswick 472 

Canada 779 

Denmark 880 

Glasgow 882 

the  South 199 

Wisconsin 472 

iron  content 459 

leucocytes  in 174, 1176 

market,  classification 1177 

marketing 1092 

nitrogenous  substances  in 776 

noodles,  examination 1110 

of  newly  calved  cows,  investigations. .  778 

oxidation  experiments 412 

pails,  covered,  tests 779 

Conn.Storrs 371 

pasteurization 1177 

U.S.D.A 177,373 

temperatures 1076 

pasteurized,  detection.  Wis 178 

for  cheese  making 880 

relation  to  tuberculosis. .  1077 

perhydrase,  preparation  and  use 472 

powder,  bacteriological  examinations.  175 

preparations,  bacteriological  analyses  881 
preservation — 

with  formaldehyde 275 

hydrogen  peroxid 275, 472 
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with  various  substances 178 

preservatives,  detection 1077 

studies 178 

production— 

and  distribution,  treatise 779 

as  afiected  by  milking  machines, 

Conn.Storrs 371 

contest,  U.S.D.A 680 

control 574 

investigations,  Minn 1177 

Va 878 

notes 271 

products,  fermented,  notes 460 

handbook 474 

quality,  control 572 

proteids,  digestion  in  inlancy 167 

proteolysis  of 979 

pus  cells  in 174, 1176 

quality  as  affected  by  fertilizers 572 

control 572 

raw  and  cooked,  differentiation 1110 

reductases  in 778 

refrigerated,  keeping  qualities,  W.Va.  1077 

sampling  and  testing,  Vt 173 

sanitary  production 978, 1077 

U.S.D.A 372 

and  sale 177 

secretion  as  affected  by — 

age,  Vt 271 

food 470 

frozen  silage,  Vt 273 

outdoor  exercise 779 

tuberculin 198,979 

various  substances 778 

serum,  investigations 175 

specific  gravity 707 

sheep's,  analyses 163 

use  in  cheese  making 574, 881 

sickness,  investigations,  U.S.D.A 1080 

notes 1176 

skimmed.     (See  Skim  milk. ) 

solids,  determination 811 

sour,  hygienic  and  food  value. .  171, 778, 1076 

sterilization 573 

streptococci  in 1176 

supplies,  municipal  control 199, 372 

supply  company  of  Copenhagen 275 

of  Boston 373 

Chicago,  111 978 

cities 372,779 

111 276,978 

Copenhagen 275 

District  of  Columbia 1177 

U.S.D.A.  177 

Montevideo 1077 

New  York 373 

Raleigh 978 

Washington,  D.  C 373 

U.S.D.A.  372 

testing 812, 1074 

Can 75 

apparatus  and  methods,  N.II .  275 

tests,  comparison 473 

transmission  of  human  diseases  l)y 1175 

transportation,  U.S.D.A 373 

tuberculous,  composition 275 

infectiousness,  Iowa 377 


Pagu. 

Milk,  uses 271 

variations  of  casein  in 776 

yield  as  related  to  breast  girth 173 

Milking,  aseptic,  notes 75 

machines,  effect    on    milk.    Conn. 

Storrs 370 

notes.  111 276 

practicabilit  J' 574 

tests 273 

Pa 977 

new  method 1077 

Mill  feed,  analyses,  Ky 970 

Oreg 66 

digestibility.  Can 67 

rim,  analyses,  Ky 970 

Millet,  analyses,  Del 491 

N..T 671 

Wash 565 

as  a  forage  crop,  N.J 635, 1030 

affected  by  naphthalin 325 

culture,  Del 1029 

experiments,  N.J 1018 

N.Mex 28 

N.Y.Comell...  326 

disease,  notes 152 

fertilizer  experiments 522, 827 

N.J 934 

N.Y.Comell . .  326 

R.I 125 

growth  as  affected  by  depth  of  plant- 
ing   731 

Indian,  analyses,  Wyo 532 

phosphorus  in 59 

phytin  content 966 

smut,  treatment 247 

varieties : 430 

Can 27, 1132 

S.Dak 131 

Va 532 

Milling  products,  phosphorus  in 59 

research,  institute  for 299 

Milo  maize  as  a  dry-land  crop,  U.S.D.A 1137 

feeding  value,  Tex 674 

fodder,  analyses,  Tex ,564 

products,  analyses,  Tex 564 

Mimulus,  assimilation  of  nitrogen  by 127 

Mince  meats,  preserved,  analyses 765 

Mine  timber,  preservation,  U.S.D.A 150,545 

Mineral- 
deposits  in  Hungary 418 

industry,  treatise 630 

products  of  the  United  States 21 

resources  of  Kansas 418 

the  United  States,  conser- 
vation   97 

West  Virginia 386 

Western  Siberia 89 

springs  deposits,  radioactivity  of 1120 

waters,  analyses,  Oreg 66 

Jlinerals,  analyses 116 

decomposition  products 1014 

interaction  with  water  solutions. .  409 
Minnesota- 
Station,  financial  statement 93, 1092 

notes 95, 293, 997, 1095, 1195 

report  of  director 93, 1092 

University,,  notes. . .  196, 293, 696, 997, 1095, 1195 
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I'age. 

Mimiows,  top.  in  Hawaii,  Hawaii 451 

Mississippi  College,  notes 997 

Station,  notes 997 

Missouri — 

River  loess,  origin 715 

Station,  notes 394, 795, 89G,  997, 1096 

University,  notes...  293,494,896,997,1096,1195 

Mists,  spectral  forms  in,  U  S.D.A 710 

utilization,  U.S.D  A 916 

Mite,  new.  relation  to  bud  rot  of  carnation, 

Nebr 860 

Mites  affecting  rul)ber 902 

detection  in  feeding  stuffs 310 

in  bones  of  Ijirds 665 

notes 352 

Mohair  industry  in  .\ustralia 1069 

Moisture.     {See  Water.) 
Molasses- 
analyses,  Conn. State 864 

La 261 

beet  pulp,  dried,  digestibility.  Can 67 

feeding  value 169 

(See  also  Sugar-beet  pulp.) 

determination  of  moisture  in 295 

digestibility.  Mass 2o4. 870 

Md 363 

effect  on  metabolism  of  nitrogen,  Md. . .  363 

examination.  Me 1062 

feed,  analyses,  Can 1167 

N.H 1166 

Vt 465,970 

feeding  value 772 

Tex 674 

feeds,  analyses,  Can 969 

.    La 867 

Mass... 1065 

NJ 66 

U.S.D.  A 1064 

digestibility,  Md 363 

valuation 169 

.    food  value,  La 261 

for  farm  stock.  Mass 868 

poultry.  Can 72 

paper  on 295 

refuse,  analyses,  N.Y. State 709 

Molds,  effect  on  forage  plants 346 

olive  oil 1162 

lessons  on,  U.S.D. .V 793 

Moles,  economic  relations.  W.Va 1052 

Mollienesia  latipinrut,  notes,  Hawaii 451 

Monedula  Carolina,  notes.  La 161 

Moniezia  expansa  extract,  antibacterial  ac- 
tion    575 

Monomorium  pharaonis,  remedies,  Mass.  ..  860 

Montana  College,  notes 95. 997 

Station,  financial  statement 391 

notes 95,997 

report  of  director 391 

Moon,  effect  on  plants 814 

Moor  soils.     (See  Soils,  moor.) 

Morbus  maculosus,  treatment 781 

Morning  glories  as  affected  liy  organic  sut> 

stances 932 

pollination  experiments,  N.  J .  1041 

Moras  alba,  notes,  U.S.D. A 744 

spp..  leaves  of,  as  food  for  silkwonns  256 


I'age. 

M<)s(£uito  larva>,  apparatus  for  destroying. .  356 

remedies,  Del 451 

Mosquitoes,  classification 355 

destruction  by  fumigation 454 

eradication,  Hawaii 451 

in  Connecticut,  Conn.  State  . . .  1053 

houses,  remedies,  U.S.D. A..  450 

New  Jersey,  N.J 664, 1057 

investigations 756, 1057 

notes 391 ,  1156 

treatise 962 

Moths,  remedies,  N.J 161 

wax,  notes,  U.S.D. A 760 

Motors,  farm,  te.xt-book 990 

small,  tests 989 

Mountain  climbing,  utilization  of  food  in. . .  163 
laurel,  poisoning  of  animals  l)y, 

U.S.D. A 1079 

Moimtains,  electric  perils  on,  U.S.D.  A 916 

Muck  ashes,  analyses.  Can 9.30 

fertilizing  value,  Can 930 

fertilizing  value,  Ind 025 

Mucor  mucedo,  poisoning  of  horses  by 576 

Mucuna  ut His,  notes,  U.S.D. A 2.30 

Mud,  pond,  analyses 1020 

Mulberries,  milk  coagulating  agents  in 508 

culture,  U.S.D. A 744 

in  Pennsylvania 741 

for  sand-binding  purposes 1045 

varieties.  U.S.D. A 741 

Mulching  experiments,  notes,  U.S.D..! 391 

Mule  industr}'  in  Poitou 774 

Mules,  breeding 71 

care  and  management 172 

feeding  in  South  Africa 670 

immunization  against  horse  sickness  687 

market  classes  and  grades,  lU 1069 

raising  in  the  South,  U.S.D.  A 974 

Muriate  of  potash,  fertilizing  value,  Ind 625 

Mass  . .  226 

Minn . .  939 

N.J....  1017 

Va  . . . .  140 

Mus  musculus  remedies 660 

Muscidae,  calyptrate,  economic  relations IIGO 

Muscle  pentose,  composition. 808 

Muscles,  contraction  as  affected  by  food  ....  167 

effect  on  glycogen 1166 

fixation  of  creatin  in 168 

formation  of  glycogen  in 168 

thermodynamics  of 262 

Museum  lieetle,  physiology  of 252 

Mushroom  maggot,  remedies,  N.J 1055 

Mushrooms,  culture  experiments,  Mass 241 

in  Japan 647 

treatise 1141 

of  Russia,  monograph 99 

Muskmelon  blight,  treatment,  Del 445 

Muskmelons,  breeding '. 597 

culture  experiments,  N.Mex. .  337 

rust  resistant,  Colo 438,944 

spraying  experiments,  N.J  . . .  654 

varieties,  N.Mex 337 

Mustard  cake,  analyses,  Wis 970 

culture  experiments 228, 1130 

effect  on  sodium  salts 719 
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Mustard,  fertilizer  experiments  ..  119, 126,220,  (i28 

phosphoric  acid  requirements 719 

seed  bran,  analyses,  Wis 970 

white,  culture  experiments 1020 

evolution  of  forms  in 1128 

wld,  destruction 446 

U.S.D.A 194 

Musts,  analyses 728 

from  sound  and  diseased  grapes 682 

Mutton  tallow,  tristearin  content 611 

Myeologieal  literature,  bibliography 1027 

Mycology,  Italian,  bibUography 251 

Mycosis  in  birds 583 

Myelitis,  infectious,  in  horses 582 

Myrabolam,  preparation  and  use 746 

Myrangium  duryi,  notes,  Fla 660 

Myriapod  injurious  to  garden  crops 758 

Mytilaspis  fulra,  notes 1159 

pomorum.     (See  Oyster-shell 
bark-louse.) 

Myxomonas  hetx,  notes 347 

Myromycete,  parasitic  in  insects 963 

Myxomycetes,  culture 933 

Myxosporium  curvisporum,  notes,  Wash. . .  655 

Nagana,  experimental,  treatment 983 

Naphthalin.  effect  on  plants 325 

reaction  with  formaldehyde. . .  112 

Napicladium  tremulx,  notes 957 

Narcissus,  forcing  with  ether 947 

treatise 1041 

Nasturtiums  as   affected  by  organic   sub- 
stances   932 

National^ 

Association  of  Dairy  Instructors— 

and  Investigators 298, 1107 

111 276 

Com  Growers'  Association 298 

Dairy  Show,  exhibits 298 

Drainage  Association 499 

Education  Association,  agriculture  in. .  701 

Irrigation  Congress 97 

Poultry  Conference  at  Reading 776 

School  of  Agriculture,  Mexico 300 

Natural  resources  of  the  United  States,  con- 
servation    901, 1000 

Nature  study — 

agriculture,  paper  on 299 

bibliography 791, 1091 

courses  in 591, 792, 893, 1090 

Can 1193 

educational  value 193 

experiments  for  teachers 1090 

in  elementary  schools 193 

England 1200 

rural  schools 92, 192 

various  countries 791 

instruction  in.  Can 92 

methods  in 893 

society,  American 698 

teaching 491 

Nebraska — 

Station,  notes 293, 494, 096, 997, 1090 

University,  notes 394, 494, 696, 795, 997, 1096 

Necrosis  bacilli  in  healthy  pigs 1 185 

Nectaries,  effect  on  opening  of  anthers 832 

Nexjtarines,  cold  storage 1143 


Page. 

Nectarophora  solanifolii,  studies,  Me 602 

Nectria  bogoriensis  n.  sp.,  description 957 

solani,  notes 752 

Negri  corpuscles,  diagnostic  value 382 

in  the  salivary  glands 382 

staining 782 

Negroes,  digestion  experiments,  La 261 

education  in  the  South 592 

Nematode  root  galls,  notes,  Cal 759 

Nematodes  as  a  cause  of  clover  sickness 340 

destruction  by  fertilizers 251 

larval,  in  cattle 82 

on  grape  roots,  notes 50 

parasitic,  notes,  U.S.D.A 689 

Nematus  crichsoni,  hotes 254 

Nemophila  root-rot,  notes 151 

Neoclytus  caprea,  notes 352 

Neocosmospora,  parasitism  of 448 

Neocosmospora  vasinfecta,  notes 851 

Nepheloscope,  Espy's,  U.S.D.A 10 

Nests,  trap,  notes,  Kans 875 

Neurin,  effect  on  wheat  seedlings 1129 

Neuroterus  lenticularis,  notes 959 

Neutral  red,  diagnostic  value 377 

physiological  action 766 

Nevada  Station,  financial  statement 492 

report  of  director 492 

New  Hampshire — 

CoUege,  notes •. 293, 1096 

Station,  financial  statements 93 

notes 95, 293, 1090 

report  of  director 93 

New  Jersey — 

CoUege,  notes 795,997,1097 

Stations,  finaneial  statement 695, 1092 

notes 95,795,997, 1097 

report  of  director 695, 1092 

New  Mexico  CoUege,  notes 196, 998, 1195 

Station,  financial  statement ...      391 

notes 95, 196, 998, 1195 

report  of  director 391 

New  York — 

ComeU  Station,  financial  statement 894 

notes 795,890 

report  of  director 894 

State  Station,  financial  statements 995 

notes 95,293,796,1097,1196 

report  of  director 995 

twenty-flfth  anniversary  1 
Nicotine,  determination  in  tobacco,  U.S.D..\  210 
Nighthawks,    eating    cotton    boll    weevil, 

U.S.D.A 52 

Nitragin,  preparation  and  use 120 

tests 624, 1019 

use  in  Mexico 720 

Nitrate  deposits,  Chilean,  exhaustion 123 

industry  in  Germany 1023 

notes 1022 

statistics 928 

of  lime.    (Sec  Calcium  nitrate.) 

potash,  fertiUzing  value,  Mass. . .      226 
Nitrate  of  soda — 

analyses,  N. Y.State 709 

availabiUty  of  nitrogen  in,  N.J 627 

effect  on  activity  of  yeast 127 

bone  meal 220, 1123 
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Nitrate  of  soda— Continued.  Page. 

effect  on  soils 717, 719 

U.S.D.A 14 

toxic  compounds 1019 

efflciency  on  rice  soils 1121 

fall  application 926 

fertilizing  value. . .  19,  219,  221,  227, 228, 320, 327, 
423,  424,  628,  638,  641,  721, 
723,  826,     925,     1123,     1138 

.Ua.Canebrake 1133, 1134 

Ind 625 

Kans 134 

Mass 226 

Minn 939 

N.J 1018,1038 

N.Y.Comell 326 

Tex -, 941 

U.S.D.A 823 

on  trees 847 

statistics 123 

Nitrates — 

Chilean,  statistics 722,1022 

cost  of  production 322 

determination 307 

fertilizing  value 322 

formation  in  the  soil,  N.C 122 

production  in  South  America 1124 

relation  to  phanerogamic  parasites 632 

treatise 524 

Nitric  acid- 
detection  109 

determination 109, 705 

in  soils 110,409 

water  and  sewage 614 

effect  on  activity  of  yeast '. 127 

soil  carbonates,  U.S.D.A 819 

formation  in  soils 518 

lime,  and  water,  equilibrium 221 

manufacture 124, 322, 929, 1125 

Nitrification  in  soils ; 624,923 

investigations 119,320,520,524 

N.C 1134 

N.J 1017 

review  of  literature 1019 

Nitrifjdng  organisms,  coloring 506 

notes,  N.C 122 

Nitrites,  fertilizing  value 825 

formation  in  the  soil.  N.C 122 

Nitroculture,  effect  on  nitrogen  content  of 

soils 1120 

preparation  and  use 528 

Nitrogen- 
absorption  by  soils,  U.S.D.A 1119 

ammonia,  efficiency  in  soils 123 

movement  in  nature 19 

and  oxygen  mixtures  as  affected  by  elec- 
tricity      1125 

assimilation  by  plants 127, 1128 

atmospheric — 

assimilation  liy  fimgi 425 

combustion 629,630 

fixation 123, 322, 

423, 420, 518, 519, 520, 630, 722, 1023 

N.J 1017 

U.S.D.A 217 

bibliography 519 

by  leaves 520 

plants 127,1120 


Nitrogen— Continued.  Page, 

atmospheric— continued. 

oxidation  by  electricity 524 

utilization 19, 1023, 1124 

atomic  weights 208, 610 

availabihty  in  green  manures 319 

circulation  as  affected  bj'  micro-organ- 
isms        822 

compoimds,  manufacture 18 

determination 109, 912 

apparatus  for...  9,211,615,1111 

in  nitrates 506, 1008 

pickling  solutions 1108 

soils 911 

water '. 411 

methods 295 

effect  on  flour,  Minn 942 

grapes 145 

olive  oil 509 

plant  growth,  N.Y.Comell 325 

structure 835 

elementary,  combustion 321 

equilibrium  in  animal  body 768 

excretion  as  affected  by  breathing 262 

diet 561 

in  fever 64 

fertilizing  value 626 

fixation  as  affected  by  fertiUzers 624 

by  calcium  carbid 722, 723 

discussion 710 

investigations 217, 318 

N.J 829 

U.S.D.A 217 

review  of  literature 1019 

fixing  bacteria,  notes 720 

studies. . . .   120, 518, 519, 624, 924 

free,  effect  on  animal  metabolism 462 

lime,  composition  and  value 1125 

fertilizing  value 19, 424, 522, 723, 

825,826,926,1020,1123 
as  affected  by  fer- 
tilizers        724 

loss  from  fertilizers 928 

manure,  prevention 637 

metabolism 864, 865 

as  affected  by  asparagin.1167, 1168 
molasses,  Md.      363 

determination 407 

during  starvation 670 

in  men 361 

nitric,  determination 705 

efficiency  in  soils 123 

of  soils,  ammonification,  N,J 623 

availability 119 

increase  in 407 

zein 705 

organic,  determination  in  sewage 209 

in  Hawaiian  soils,  Hawaii 492 

oxidation  experiments •      722 

recovery  from  manure 522 

Nitrogenous — 

compounds,  manufacture 124, 1022 

constituents  of  hay,  nutritive  value 169 

fertilizers — 

atmospheric,  bibliography 124 

availability  of  nitrogen  in,  N.J 626 

comparison 19, 123, 124, 219, 

220, 320, 424, 522, 628, 721 .  723 
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Nitrogenous — CoiUimied.  V:igr. 

fertilizers— continued. 

comparison,  Mass '_'2t) 

elTnot  on  composition  of  oats,  Pa . . .      ,s:<.") 

iniiniifacture -122 

methods  of  application 92G 

new 499 

notes 1022 

sources 123 

solutions,  effect  on  plants 932 

substances  in  milk  and  cream 776 

Nitron  as  a  microehemical  reagent 109 

Nitrous  acid,  detection 109 

determination 109 

in     nitrated 

mixtures 700 

anhydrid  in  various  substances 704 

synthesis 929 

North  Carolina— 

College,  notes 95, 196, 494, 796, 998, 1097, 1196 

State  Station,  notes 1097 

Station,  financial  statement 193, 1194 

notes 196,  494, 595, 790, 998 

report  of  director 193,1194. 

North  Dakota — 

College,  notes 95, 394, 595, 896, 998 

Station,  notes 95, 293, 595, 89(i 

North  feed,  digestibility.  Can 07 

Northwestern  Live  Stock  Show  at  St.  Paul.      399 

Norius  cardinalis,  notes 1159 

Nuclein,  effect  on  blood  corpuscles 179 

Nun  moth,  remedies 1056 

Nursery — 

inspection  in  Illinois 52 

New  Ilampshire 857 

New  York 351 

Pennsylvania 857 

stock,  bacterial  disease 350 

dipping  experiments,  Del 437, 454 

fumigation 960 

Conn.State 1053 

Nut-oil  cake,  analyses.  Can 1167 

weevils,  notes,  U.S.D. A 962 

Nutmegs,  essential  oil,  constituents 1108 

Nutrition — 

hygiene  of,  treatise 257 

investigations 63 

U.S.D. A 257 

(See  also  Digestion,  Food,  Metabolism, 
etc.) 

Nuts,  culture  in  Maryland,  Md 1145 

food  value,  U.S.D. A 2.58 

varieties 944 

for  Georgia,  Ga 648 

yel>b,  analysis 170 

Nux  vomica,  barium  chlorid  for 179 

Nympaca  tdragona,  analyses 765 

N'j'outi,  culture  experiments 834 

Oak,  holm,  for  sand-binding  purposes 1045 

mildew,  studies 1052 

white,  notes,  U.S.D. A 244 

Oaks,  gro\vth  as  affected  by  colored  light...      727 

insects  affecting 1159 

Oat  acariosis,  notes 252 

and  pea  hay,  analyses,  N..T 671 

straw,  analyses,  N.J 671 

blight,  notes,  Can 1150 


Page. 

Oat  by-products,  analj'ses,  N.Y. State .504 

chop,  analyses,  Oreg (u; 

disease,  notes 3.")3 

<lust,  analyses.  Can 909 

digestibility.  Can 07 

feeds,  analyses 771 

Can 9(i9 

U.S.D. A 1004 

Vt 970 

grass  culture  experiments 1000 

Alaska 25 

smut,  notes 340 

hay,  analyses iiOO 

hulls,  analyses.  Wash 505 

digestibility,  Can. 07 

middlings,  analyses.  Can 909 

digestibility,  Mass 204 

panicles,  studies 232 

sheaves,  feeding  value.  Can 973 

shorts,  analyses.  Wis 970 

smut,  notes 46 

treatment 7.5I 

Can 47,1150 

Iowa 1034 

N.C 1194 

vitality  of  spores.  Can 47 

straw,  digestibility.  Can 07 

thrips,  notes,  Mich 1 157 

Oatmeal,  acid  and  base  forming  elements  in .  703 

analyses.  Can 909 

Wis 970 

as  a  food  for  children 2.58 

digestibility  as  affected  by  cooking  59 

Oats,  analyses,  N.Dak 28 

N.n 28,71 

Wash 505 

and  barley  as  a  mixed  crop,  Can 1131 

peas,  analyses.  Wash 565 

as  a  forage  crop.  Miss 1133 

N.J 1030 

hay  crop,  N.J 636 

affected  by  manganese 1026 

salts,  U.S. D.A 526 

breeding 232, 427 

experiments 23 

for  rust  resistance.  Can 11,50 

chlorophyll  production  by 930 

composition  as  affected  by — 

fertilizers,  Pa 835 

method  of  culture,  N.Dak 28 

crushed,  analyses 771 

cultivation  experiments,  Nebr 1135 

culture  experiments 1020 

Alaska 25 

Iowa 1034 

Kans 134 

N.Dak 28 

N.Mex 28 

Nebr 1135 

Va 532 

Wis 131,132 

Wyo 532 

U.S.D.  A 635 

Utah 328 

in  Tunis 732 

effect  on  sodium  salts 719 
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Oats,  feeding  value 773 

fertilizer  experiments 19, 119, 124, 12i), 

219,  220,  221,  319,  321, 
424,  425,  428,  430,  522, 
523,  C28,  717,  721,  723, 
724,  825,  826,  827,  834, 
925,920,928.1022,1123 
Ala.Canebrake.     1134 

Can 936 

lU 118 

Kans 134 

N.J 824,934 

Pa 835 

R.I 125 

for  horses,  N.H 70 

pigs,  U.S.D.A 569 

germination  as  afiected  by  treatment 

for  smut 751 

gromid,  analyses,  Mass 1065 

N.J 66 

digestibility.  Can 67 

grovrth  as  affected  by — 

deptli  of  planting 731 

light 22 

temperature 345 

toxic  properties  in  soils,  U.S.D.A.      117 

Irrigation  experiments,  Idaho 384 

Nev 429 

liming  experiments,  N.J 828 

milling  properties 534 

notes 390 

phosphoric  acid  requirements 719 

phosphorus  in 59 

prices  of,  for  three  centuries 91 

proteolytic  enzyms  in 4tj6 

seeding  experiments.  Can 1131 

Nebr 1139 

statistics 90, 692, 891 

U.S.D.A 734 

structure  as  affected  by  fertilizers 834 

subsoiling  experiments 220 

varieties 327, 333, 430, 637, 639, 1031 

Alaska 24, 25 

Can 26,937, 1130, 1131 

Ind 1029 

Iowa 1034 

Kans 134 

Mont 330 

N.Dak 27 

Utah 328 

Va 532 

resistant  to  smut,  Can 1150 

water  requirements.  Can 11 

wild,  analyses.  Can 67 

Oreg 66 

Wash 565 

yields.  Can 1130 

N.Dak 27 

as  affected  by  weather 115, 414 

on  dry  farms  Mont 130 

Ocneria  dispar.     (See  Gipsy  moth.) 

(Edaleus  senegalensis  in  New  South  Wales  .      857 

(Edomyces  leproides,  notes 752 

CEnothera  biennis,  breeding  exjierunents 1127 

Ohio  Station,  notes 96,595,796,998, 1097 

University,  notes 96, 293, 494, 796, 896, 998 
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Oidium  chrijsanthemi,  notes 059 

lactis,  acid  production  by 681 

tuckeri,  notes 057 

Oil  beans  from  southern  Nigeria 170 

cakes  as  a  denaturing  agent 1(  9 

determination  of  carbohydrates  in  111 

for  cows 572 

pentosan  content 259 

Canarium  commune  seed 1162 

horse-chestnut,  notes 765 

meals,  analyses,  AVis 970 

yellow,  effect  on  hydrolysis  of  butter  fat.  766 

Oils,  coefficient  of  toxicity HI 

constant  of  miscibility 705 

iodin,  value  of 412 

lubricating,  methods  of  examination, 

U.S.D.A 1008 

methods  of  analysis 506 

miscible,  preparation,  Conn.Storrs  . ..  062 

Del 56,1050 

Pa 1057 

and  use,  N.J 1054 

tests,  Conn. State 1053 

Del 1057 

Oklahoma  CoUege,  notes 90, 494,  .595, 99S,  1 196 

Station,  financial  statement 391 

notes 494 

report  of  director 391 

Okra,  breeding  experiments,  N.J 646 

notes 1043 

Oleomargarine,  manufacture 1102 

Olive  bacterial  diseases,  notes 750 

diseases,  notes 238 

fly,  notes 160 

parasites  of 253 

remedies 55, 160, 354, 550, 663, 1055 

industry  in  Mediterranean  countries  .  743 

Spain 742 

oil,  analyses 764, 765 

Conn.State 864 

as  affected  by  various  factors 509 
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cooking  tests.  Can 1162 


INDEX    OF   SUBJECTS. 


1283 


fat;.'. 

Onions,  culture  cxporimonts.  Miss 437 

Mont 337 

fertilizer  experiments,  N.Mex 337 
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Ornithodoros  sarignyi,  anatomy  and  histol- 
ogy    3.55 

rxcus,  notes 161 

Ornithological  congress,  international 856 

Ornithology,  economic,  in  England 756 
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N.Dak 331 

Utah 329 

Va 532 

Wyo 532 

fertilizer  experiments 1 19, 637, 721 

Miss 429 
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manganese 323 

inoculation  experiments 217,638,721,924 

Va 532 

insects  affecting 961 
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in  fertilizers 208 

slag 307 

soils 6 

superphosphates 706 

Thomas  slag 1109 

effect  on  structure  of  plants 834 

feeding  value 1067 
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Phyllodecta  rulgatissima,  notes 451 

Phyllosticta  malf:offii,  notes 851 

prunicola,  notes,  N.C 549 
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stone,  for  sand-binding  purposes 1045 

supply  in  .\rkansas 948 

weevil,  notes 451 

U.S.D.A 161 

white,  form  and  content 746 

industry  in  the  United  States..  1146 

mensuration  tables 1044 

notes,  U.S.D.A 443 

seed  collection 443 

yellow,  mensuration  tables,  U.S.D.A..  846 

Pineapple  diseases  in  Hawaii,  notes 154 

notes 752 

Pineapples,  culture,  P.R 320 

in  Colon,  treatise 1143 

Jamaica 238 

marketing,  Hawaii 338 

new,  U.S.D.A 238 

Pines  of  Colorado 148 

seed  production 43 

Pink  smut,  notes : 350 

Pinus  cembra  seeds,  composition 1061 

maritima,  monograph 1146 

monticola,  notes,  U.S.D.A 443 

palustris,  life  history 344 

Piricularia  spp.,  notes 956 

Piroplasma,  bovine,  culture  experiments.  . .  282 

Piroplasma  bigeminum,  chromatin  masses. .  282 

development 479 

notes 184, 579 

cants,  notes 481 

studies 283,377 

equi,  notes 187 

mutans,  notes 184 

parvum,  culture  experiments. . .  283 

Piroplasmosis  in  cattle 579 

dogs,  treatment 888 

horses 186 

Pirosoma  bigeminum,  notes 963 

Pissodes  strobi,  notes,  U.S.D.A '. 161 

Pistacia  Icntiscus,  notes 129 

Pisum  maritimum,  culture  experiments 232 

Plagiorhabdus  oiycocci  n.  sp.,  description. . .  446 

Plague,  transmission  hy  rodents  and  insects  583 

Plane  tree  leaf  blight,  notes 349 

Plant  anatomy,  treatise 727 

and  soil  relations,  bibliography 390 

breeding,  bibliography 428,943 

books 427, 529, 944 

essays  on 529 

breeding  experiments- 
Can 36,1140 

N.J "646, 1039, 1041 

N.Y. State 1041 

with  alfalfa,  Kans 1136 
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Plant  breeding  experiments— Continued. 

with  apples,  Del 437 

asparagus,  N.J 1038 

barley 23 

cantaloupes,  Colo 944 

cereals 44,  427 

com 597 

Ala.College 1033 

Kans 433 

U.S.D.A 231 

Va 140 

cotton 940 

U.S.D.A 83G 

fruits,  Alaska 35 

Can 340 

S.Dak 440 

grapes .--. 144 

oats 23 

Can 1150 

CEnothera  biennis 1127 

orchids 341 

peas 23 

potatoes 333 

raspberries,  Can 36 

rye 838 

strawberries,  S.Dak 440 

sugar  beets 427 

sweet  com,  Md 840 

tobacco 200 

Ky 34 

U.S.D.A 233 

vegetables,  N.J 840 

violets 728 

watermelons,  N.C 151 

wheat 738, 1150 

breeding  for  disease  resistance 597 

in  the  South 597 

methods 35 

principles.  Conn. State 633 

problems  in 1145 

progress  in 671 

selection  in 23 

station  at   Svalof,   descrip- 
tion   336 

treatise 427 

work  of  Luther  Burbank, . .  944 

bug,  tarnished,  notes.  Me 756 

constituents,  inorganic,  report  on 296 

diseases — 

in  Fiji 492 

Ireland 46 

Massachusetts 851 

Norway 53 

Pennsylvania 741 

lessons  on,  U.S.D.A 793 

notes 247, 547, 592, 750, 758, 850, 953 

Can 953 

Ga 665 

N.C 1150 

N.H 46 

N.J 1047 

N.Y.Cornell 162 

Vt 246 

Wash 655 

quarantine  regulations  in  Cul)a. .  162 

resistance  to.  .■ 1048 

treatise 851 

treatment 857, 945 


Plant  diseases— Continued.  Page. 

treatment,  Comi.  State 861 

Mass 245 

Md 56 

Mich 57 

{See  also  different  host  plants.) 

ecology,  text-book 529 

efficiency,  treatise 530 

food,  availability  in  soils  . .  507, 614, 620, 718 

determination  in  soils 1008 

growth  as  affected  by- 
balanced  solutions .323 

climate 813 

colored  light 727 

light  and  moisture 930 

nitrogen,  N.Y. Cornell 325 

phosphoric  acid 324 

soil  ferments 924 

soils 18, 116 

the  moon 814 

trees 1026 

various  factors 718 

growth,  relation  to  evaporation 1024 

stimulation  of 323 

gummosis,  physiology  of 449. 1025 

habitats,  relation  to  evaporation 1025 

lice  affecting  rubber 962 

notes 352 

Can 1156 

Fla 660 

Md 452 

N.J 661 

remedies 858 

Del 451 

metabolism,  correlation  in 21 

monstrosities,  studies 728 

nutrition  investigations 323,327 

studies.  N.J 626 

treatise 500 

parasites,  phanerogamic,  biology  of.  45 
relation   to 

nitrates .  632 

pathology,  new  journal  of 99 

physiology,  treatise  and  bibliography  529 

rust,  a>cidium-cup  tj^pe 1048 

structure,  bibliography 126 

variation,  bil^liography 529 

Plants,  aquatic,  culture 544 

as  affected  by — 

calcium  chlorid 1026 

electricity 392 

flue  dust 1130 

manganese 1026 

potash 933 

radium 1128 

smelter  fumes 223 

smoke,  bibliography 325 

temperature,  Can 943 

various  salts,  U.S.D.A 526 

assimilation  of  carbonic  acid  by . . .  22 

hydrocyanic  acid  by  1128 

balanced  solutions  for 727 

calciimi  and  magnesium  oxid  in 128 

clilorophyll  function  of 22 

production  liy 930 

composition .^(Mi 

disease  resistance,  origin 597 

distribution,  effect  on  species 529 
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Plants,  distribution,  in  the  Gold  Coast. . .  .  944 

dry  weight  as  affected  by  light 831 

effect  on  atmospheric  temperature 

and  humidity 1011 

elementary  lessons  on 892 

evolution,  treatise 1128 

factors  affecting  distribution ....  627, 632 

seasonal  activities  632 

determining  structure  of . . .  126 

feeding  and  growing 1091 

fertilizer  requirements 639 

flowering,  variations  in 539 

for  sand-binding  purposes 1045 

forage  as  affected  by  diseases 346 

forcing  with  anesthetics,  U.S.D.A  .  1093 

Vt 235 

electricity 944 

formaldehyde  in,  studies 24 

grafted,   assimilation  and   respira- 
tion   728 

herbaceous,    ringing    experiments, 

U.S.D.A 894 

hydrocyanic  acid  in 426, 932 

imports,  U.S.D.A 529 

inoculation  experiments 726, 832 

leafy,  transpiration  in 931 

light  requirements,  treatise 930 

organic  silica  in 224 

ornamental,  culture  and  care 341 

insects  affecting 445 

propagation,  lessons  on,  U.S.D.A  . .  793 

proteases  of,  investigations 931 

protection,  Ariz 1194 

protective    effect    of    hydrocyanic 

acid  in 933 

regeneration,  studies 323 

relation  to  animal  distribution 960 

soils 390 

resistance  to  drought 225 

studies 392 

toxic  properties,  bibliography. 1129 

substances  as  affected  by  soil 

bacteria 520 

treatise 632 

variation,  studies 529 

xenia  experiments 23 

Plasmodiophora    brassicoe.     (See    Cabbage 

club  root.) 

Plasmopara  cuhensis,  prevalence  in  Ohio.. .  955 

Plaster,  fertilizing  value 523 

land.    (See  Gypsum.) 

Platyparea  paciloptera,  notes 554 

Platypus  compositus,  notes,  U.S.D.A 55 

Pleospora  trichostoma ,  notes 46 

Plpuro-pnoumonia,  notes 278 

prevalence  in  Germany.  1182 

treatment 781 

Plodia  interpunctella  as  affected  by  cold. .  354,663 

Plow,  traction,  rotating 286 

Plonrighlia  morbosa,  notes 953 

Plum  aphis,  notes 451 

bacteriosis,  studies,  Del 445 

brown  rot,  treatment,  N.J 655 

curculio,  notes,  N.J 661 

56691—08 5 


Paga 

Plum  curculio,  notes,  Okla 1055 

remedies 553 

Del 451 

die  bacic,  investigations 250 

diseases  notes 742 

Del 445 

hybrid,  description 439 

scale,  notes.  Mass 768 

Plums  as  stock  for  peaches,  N.J 1037 

breeding  e.xpcrimonts,  Can 1140 

cold  storage .   .   1143 

culture  in  Lake  Superior  region, Wis.  141 

Massachusetts 742 

Ontario,  Can IKO 

Pennsylvania 741 

fertilization  investigations,  Can 1141 

injury  by  Bordeaux  mixture,  N.Y. 

State -  50, 51 

insects  affecting 159, 742 

plant  food  used  by,  N.J 644 

pruning  experiments 143 

twig  growth,  N.J 645 

varieties 338 

Can 36,944 

for  Oregon,  Oreg 38 

the  Pacific  slope 946 

Plusia  gamma,  notes 57 

Pneumoenteritis,  prevalence  in  Cape  Col- 
ony   1083 

Pneumonia,  chronic,  in  cattle,  studies 884 

etiology  of 381 

in  horses,  sources  of  infection. .  786 

treatment 187 

septic,  in  calves,  bibliography.  184 

treatment 7S1 

(See  also  Pleuro-pneumonia.) 

Podosphcera  leucotricha,  notes 448 

oxyacantha,  notes 953 

Poisons,  use  in  agriculture 964 

Polarimeter  observations,  U.S.D.A 1113 

Polenske  nimiber,  determination  in  butter.  1111 

variations  in 914 

Poles,  arbor-vitse,  preservation,  U.S.D.A  ..  952 

consumption  in  1906,  U.S.D.A 950 

preservation,  cost,  U.S.D.A 244 

seasoned,  as  affected  by  various  pre- 
servatives, U.S.D.A 243 

telephone,  preservation,  U.S.D.A 150 

Polyembryony,  notes 126 

Polyneuritis  in  fowls 188, 688 

Polyporus  ndustus,  notes,  U.S.D.A £50 

ignarius,  notes 349 

lacteus,  notes,  U.S.D.A 550 

radiatus,  description 165 

sp.,  description,  Can 9^3 

Polystictus  hirsutus,  notes,  U.S.D.A 550 

Poljoiria,  toxic,  in  horses 583 

Pomegranates,  varieties 3.38 

Pomelos,  varieties,  Hawaii 438 

Pomology,  field  investigations,  U.S.D.A  ...  647 

status  at  Maine  Station,  Me 1142 

Popcorn,  breeding  experiments,  N.J 646 

Poplar,  Carolina,  characteristics 1147 

Lombardy,  diseases,  notes 957 


1290 


EXPERIMENT   STATION    EECORD. 


i"age. 

Poppies,  culture  in  India 341 

variations  in 833 

Populus  angulata,  characteristics 1147 

Porta  ravenelct,  notes 1051 

Kubdacida,  notes,  U.S.D.A 550 

vaporaria,  notes 754 

Poriaa  hypolaterifia,  notes 154 

Pork,  cost  of  production,  Can 70 

inspection  in  London 1184 

Porto  Rico  Station,  notes 96,495,998 

Portnlaca,  analyses 163 

Posts,  fence,  preservation,  U.S.D.A 150 

Potash  as  a  fertilizer,  statistics 929 

deposits  in  Germany 929 

determination 407,613 

in  feldspar 408 

mixed  fertilizers. .  7 

volumetric  method :  296 

effect  on  flour,  Minn 942 

grapes 145 

plants 835,933 

extraction  and  use 1008 

fertilizers,  comparison.  Mass 226 

effect  on  oats,  Pa 835 

fertilizing  value 1123 

Mass 226 

in  soils  as  affected  by  phosphates. .  20 

industry,  congress  in  Germany 422 

notes 1022 

notes 1112 

salts,  analyses,  N. Y.State 709 

effect  on  apple  trees,  I'e 1142 

examination 310 

fertilizing  value 20, 725 

manufacture  in  Italy 1125 

use  in  various  countries 524 

Potassium — 

atomic  weight 610 

benzoate  as  a  milk  preservative 178 

bichromate,  determination  in  milk 914 

carbonate,  effect  on  bone  dust 1124 

chlorid,  effect  on  activity  of  yeast 127 

plants 1026 

cyanid,  fumigation.  Can 1160 

determination 808 

in  silicates 1109 

fluorid  as  a  milk  preservative 178 

hydroxid,  effect  on  activity  of  yeast 127 

rennin 777 

iodid,  effect  on  crops 831 

plants ,.  1127 

use  in  treatment  of  pseudofarcy. .  183 

metabisulphite  as  a  milk  preservative. .  178 

nitrate,  effect  on  acti^^ty  of  yeast 127 

salts,  antitoxic  action 1129 

effect  on  milk  coagulation  by  vege- 
table ferments 777 

statistics 21 

separation  from  sodium 109,208 

sulphate,  fertilizing  value,  N.J 828 

Potato — 

bacterial  disease,  notes 548,  750 

beetle,  life  history 159 

notes,  U.S.D.A 159 

remedies.  Can '  959 

black  rot .  treatment,  Mich 56 


Potato — Continued.  Page 

black  scab,  notes 752 

blackleg,  notes 447 

Me 9.56 

Vt 248 

blight,  notes,  N.J '. 1048 

treatment,  Mich 56 

brown  spot,  notes.  Me 956 

diseases,  bibliography 852 

in  Ireland 46 

notes 548, 852, 1049 

N.TI 46 

Vt,. 247 

Wash 655 

prevalence  in  Ohio 954 

treatment.  Lie 955 

flakes  for  sheep 1167 

leaf  aphis,  remedies.  Can 959 

blotch,  notes,  Vt 248 

moth,  notes 553 

plant  lice,  studies.  Me 662 

plants,  formation  of  intumescences  on..        47 

rot,  notes 46, 1048 

Me 95G 

prevalence  in  Ohio 954 

scab,  notes,  U.S.D.A 894 

treatment 1049 

Me .• 955 

tops,  feeding  value 1043 

warty  disease,  notes 1151 

winter  rot,  notes 752 

Potatoes — 

as  affected  by  fertilizers 536 

manganese  sulphate 536 

seed  selection 535 

breeding  experiments 333 

cooking  quality 1061 

culture,  Colo 995 

experiments 31, 232, 522, 735, 834 

Alaska 25 

Can 1132 

Hawaii 429 

N.Mex 28,337 

U.S.D.A 228 

Utah 329 

AVis 141 

treatise 734 

under  mulch,  U.S.D.A 391 

degeneration  in 633 

determination  of  dry  matter  in Ill 

disease  resistant 955 

diseased,  poisoning  of  animals  by 1080 

dried,  economic  value 981 

feeding  value 976 

for  horses 570 

pigs 171, 1068 

drying,  handbook 981 

effect  on  sodium  salts 719 

fertilizer  experiments 19, 124, 

126,  219,  221,  228,  321, 
424,  425,  522,  523,  536, 
638,  721,  735,  825,  820, 
921,  925,  926,  927,  1138 

Mass 226,1138 

Miss 436 

R.I 125 

Tex 941 
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fertilizer  experiments,  Wis 132 

food  value,U.S.D.A 164 

for  cows 1074 

sand-binding  purposes 104G 

slieep 1107 

forcing  wth  etlier,  Vt 236 

insects  allecting 961 

irrigation  experiments,  Idalio 384 

miirketing  experiments.  Miss 435 

myriapod  affecting 758 

notes 390 

scabby,  yield  as  affected  by  lime,  Me 950 

seed,  notes 735 

solanin  content  as  affected  hy  methods 

of  culture 104 

spraying  experiments 851 

Mass 245 

N.C 1151 

N.Y. State 447 

•U.S.DA 1093 

Vt 247 

starch  content  as  affected  by  ratnfaU. . .  115 

statistics,  U.S.D.A 1138 

varieties 31, 327,  430, 

535,  5.36,  637,  039,  735,  834,  941,  1031 

Alaska 25 

Can 939, 1130, 1132 

Mass 226 

Miss 436 

for  sewage  farms 232 

winter  storage 46 

yield  as  affected  bj-  pre\nous  cropping. .  1043 

rainfaU 115,414 

on  dry  farms,  Mont 130 

Poultry- 
appliances,  descriptions,  N.Y. Cornell...  369 

U.S.D.A 995 

Asiatic  breeds,  papers  on 1070 

at  Tweespruit  Experimental  Farm 1172 

breeding,  application  of  Mendel '  s  law  in.  776 

care  and  management 676 

Ark 974 

U.S.D.A 71 

conference  at  Reading 776 

cotton-seed  meal  for 172 

diseases,  notes 482 

Ark : 974 

Can 975 

Kans.'. 875 

treatise 1187 

treatment 989 

egg  production  by  different  breeds.  Ark.  974 

experiments.  Can 71,974 

Mass 269 

Me 268 

N.Dak 774 

Utah 368 

W.Va 1172 

external  characteristics 776 

farm  at  Lima,  Peru 1199 

feed,  analyses,  R.I 263 

feeding  experiments 1173 

Kans 876 

N.Y.Comrll 874 

in  winter 676 

feeds,  analyses,  Ky 970 


Poultry— Continued.  Page. 

feeds,  analyses.  La 867 

N. Y.State 564, 709 

Okla 362 

U.S.D.A 1064 

AVis 970 

proprietary,analyses,Conn. State.  867 

N.J 66 

healthy,  notes,  U.S.D.A 391 

hoppers,  notes,  U.S.D.A 894 

houses,  construction.  Ark 974 

industry  in  Kansas,  Kans 875 

Oregon,  Oreg 975 

inspection  in  Germany 1187 

instructors   and  investigators,  confer- 
ence   1107 

keeping,  colony  system 776 

instruction  in 776 

management,  W.Va 1143 

marketing  in  Ireland 1062 

mash  and  meal,  analyses,  Mass 1065 

notes 197, 1070 

Mont 368 

parasites,  remedies,  U.S.D.A 454 

production  in  Germany 1187 

raising,  Can II73 

N.C 570 

notes 571 

problems  in 775 

statistics 1067 

treatise 1172 

score  card  for .' 390 

shipping,  crate  for 1070 

snow  for,  U.S.D.A 592 

work  at  experiment  stations 1172 

(5fe  oZ.so  Chickens,  Ducks,  etc.) 

Powder-post  beetles,  remedies,  N.J 161 

Prairie  hay,  feeding  value,  Nebr 1169 

Okla 1069 

huckleberry,  breeding,  N.J 646 

Precipitation,  cyclonic  distribution 512 

effect  on  crops 512 

in  .\  d  i  r  o  n  d  a  c  k  region, 

U.S.D.A 10 

Arizona,  Ariz 1134 

Indian  Territory,  Okla 311 

Montana,  Mont 130 

Oklahoma,  Okla 311 

the  Letzlingen  moor 617 

relation  to  droughts 414 

types,  effect  on  rainfall 813 

(See  also  Rainfall,  Snowfall, 
etc.) 
Precipitin  antisera,  inactivation  and  inhib- 
ition    1080 

Preservatives — 

butter,  Can 73 

detection 411 

effect  on  meat 460 

food  legislation  concerning 295 

physiological  effects,  U.S.D.A 969 

milk,  detection 1077 

studies 178 

tests 275 

wood,  tests 344, 441 ,652 

N.J 645 

U.S.D.A 243 
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Preserves,  making 741 

Pressure,  effect   on   resorption   of   sodixim 

salts 180 

high,  use  in  destroying  bacteria. .  881 

Prickly  comfrey  for  sand-binding  purposes.  1045 

pear  as  food  for  stock 773 

N.Mex 65 

U.S.D.A 263 

for  cows 273 

Primroses,  fasciation  in 931 

Prisms,  optics  of,  U.S.D.A 1113 

Proteases  of  plants,  investigations 931 

Proteid  in  feces 360 

Proteids,  barley,  investigations 165 

cleavage,  heat  changes  in 704 

products 359 

detection 209 

hydrolysis 1006 

in  soils,  decomposition  products.  822 

meat,  separation 295 

methods  of  analysis 706 

milk,  digestion  in  infancy 167 

refractive  index  of '  307 

specific  rotation,  studies 910 

synthesis 910 

vegetable,  separation 295 

Protein — 

assimilation  by  animals 359 

cleavage  experiments ,   462 

products 704 

effect  on  composition  of  milk.  Pa 876 

fermentation 1006 

metabolism    as   affected     by  carbohy- 
drates    64 

experiments 1063 

vegetable,  heat  of  combustion 306 

Protena,  feeding  value,  N.II 68 

Vt 273 

Proteolytic  cleavage,  determination 808 

Proteus  vulgaris — 

as  affected  by  carbon  bisulphid 421 

effect  on  heat  conductivity  in  soils 1018 

Protocoronospora  nigricans  n.  sp.,  descrip- 
tion    4<8 

Protozoa,  culture 933 

in  blood  corpuscles,  detection 377 

parasitic,  studies 552 

Protozoologj',  practicum 982 

Provender,  analyses,  R.I 263 

Vt 465,970 

Prune  root  rot,  notes.  Wash 655 

Primes,  acid  and  base-forming  elements  in. .  763 

fertilizer  experiments,  Oreg 39 

packing  in  cans,  Cal 967 

varieties  for  Oregon,  Oreg 38 

the  Pacific  slope    946 

Pruning,  notes 146 

Prunus  amygdalus,  analyses 765 

virginiana,  breeding,  Can 1140 

Prussic  acid.     (See  Hydrocyanic  acid.) 

Pseudococcus  citri,  remedies,  P.R 1157 

virgalus  affecting  rubber 962 

Pseudofarcy,  studies 183 

Pseudomonas  campestris,  notes 347, 350 

phaseoU,  treatment,  La 954 

prMni,  notes,  Del 445 


Page. 
Pseudomonas  radicicola  as  affected  by  dry- 
ing   421 

association    with 

Bacillus  ramosus.  633 

cultures,  tests 18 

notes 519 

studies 18 

viability 528 

sesami,  notes 851 

Pseudopeziza  ribis,  studies 449 

Pseudotsuga  macrocarpa,  notes,  IT.S.D.A...  443 

Pseudotuberculosis  bacilli  in  healthy  pigs. .  1185 

Psorospermosis,  prevalence  in  P2ngland.  . . .  781 

Psyche  graminella,  notes 557 

Psylliodes  chrysocephala,  notes 451 

Pterostrichus  lucublandus,   feeding  experi- 
ments. Me 756 

Puccinia  asparagi.    (See  Asparagus  rust.) 

chrysanthemi,  notes 659 

glumarum,  studies 153 

graminis,  notes 1150 

granulans,  notes 659 

isiacse,  notes 751 

pringsheimiana,  notes 549 

spp.,  studies 750 

Puerperal  eclampsia.     (See  Milk  fever.) 

Pulex  spp.,  transmission  of  plague  by 583 

Pullets,  forcing  experiments,  N.Y.Comell. .  874 

Pulmonary  diseases,  diagnosis 584 

Pulpwood,  statistics,  U.S.D.A 748 

Pumping  for  irrigation 989 

plants,  cost,  U.S.D.A 86 

tests,  Ark 941 

N.Mex 384 

U.S.D.A 84,86 

Pumpkins  for  pigs,  U.S.D.A 569 

Purdue  University,  notes 292, 493, 593 

Pus  cells  in  milk 174,1176 

occurence  in  diseased  skin 180 

relation  to  milk  production 879 

Pyrenoclurta  phloxidis  n.  sp.,  notes 446 

Pyrethrum,  gall  of 99 

powder,  preparation  and  use..  455 

Pyrheliometer  observations,  U.S.D.A 1113 

Pyridin  compoimds,  effect  on  wheat  seed- 
lings    1129 

Pyrus  ri\iilaris  as  dwarf  fruit  stock,  Alaska.  35 

Pyrogallol,  effect  on  soils,  U.S.D.A 14 

Pythiacystis  citrophthora,  treatment,  Cal. . .  658 

Pythium  debaryanum,  notes 347 

Quail  disease  in  the  United  States,  U.S.D.A.  84 

Quercus  alba,  notes,  U.S.D.A 244 

salicina  wood,  distribution  of  pres- 
sure in 747 

Quince,  bacterial  blight,  notes,  Can 45 

tumors,  investigations,  U.S.D.A...  1153 

Quinces,  culture  in  Pennsylvania 741 

injury  by  Bordeaux  mixture,  N.Y. 

State 50, 51 

plant  food  used  by,  N.J 644 

Quinin,  culture 245 

Rabbits  as  affected  by  sodium  cirmamato . .  1182 

immunization  against  rabies 84 

poisoning  by  plants,  U.S.D.A 1079 

rabid,  virulence  of  saliva  of 688 

statistics 1067 
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Pabbits,  trapping  device,  description 756 

Rabies,  cachexia  following,  symptoms 1080 

diagnosis 382, 582, 1181 

immunization 84, 984 

in  cattle,  studies 883 

incubation  experiments 1182 

inoculation  experiments 279 

alterations  of  suprarenal  capsules  in      883 

prevalence,  U.S.D.A 984 

in  Europe 382 

Germanj' 1182 

Massachusetts 376 

North  Dakota 79 

Paris 1181 

studies 279, 688 

U.S.D.A 983 

transmission 1080, 1083 

treatment 279, 781 

virulence  of  cerebro-spinal  fluid  in.      279 
virus,  decomposition  bj'  radium  . .  84,782 

in  saliva  of  dogs 279 

of  various  animals,  virulence      279 

virulence  after  recovery 382 

Rachitis  in  domestic  animals 183 

Radioseope,  use  in  diagnosing  diseases 584 

Radishes  as  affected  by  organic  substances.      932 

various  salts 1026 

culture  experiments,  Miss 437 

varieties,  N  J 645 

wild,  destruction 446 

Radium,  decomposition  of  rabies  virus  by.  84,782 

effect  on  plants 1128 

Railroad  ties,  preservation,  U.S.D.A 849 

statistics,  U.S.D.A 748 

Rain,  composition 617 

gages  as  affected  by  winds 712 

descriptions 114,918 

radioactivity  of 713 

relation  to  hales,  U.S.D.A 212 

spectral  forms  in,  U.S.D.A 710 

storms,  relation  to  great  fires 918 

water,  nitrogen  content 814 

preservation,  U.S.D.A 915 

Rainfall— 

as  affected  by  precipitation  types 813 

vegetation,  U.S.D.A 915 

cj'clonic  distriljution 512 

effect  on  yield  of  crops 115, 414 

inCalifomia,  U.S.D.A 212 

Cape  of  Good  Hope 917 

Catskill  Mountain  region,  U.S.D.A  ..  10,11 

Central  Provinces  and  Berar 891 

Colorado,  Colo 918, 995 

Gennan  East  Africa 114 

Gold  Coast  of  Africa 815 

Great  Britain  and  Ireland 711 

Montana,  Mont 130 

Nebraska 816 

Nile  Basin 511,815 

Norway 212 

Puy-de-Dome 114 

Savannah,  Ga 918 

South  America 413 

the  Philippines 617 

AVest  Prussia  and  Posen 512 

measurements  as  affected  by  wind 512 
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relation  to  barometric  pressure 712 

denudation 114 

sunspots 712 

(See  also  Precipitation.) 

Ramularia  necator  n.  sp.,  notes 446 

undulata  n.  sp.,  description 957 

Ranges,  management,  U.S.D.A 270 

reseeding,  U.S.D.A 729 

Rape,  analyses,  Wash 565 

and  wheat  for  pasture,  N.Dak 27 

as  affected  by  mineral  salts 832 

assimilation  of  nitrogen  by 127 

cake,  fertilizing  value 227 

culture,  Del 1029 

experiments 834 

Alaska 24 

N.Dak 27 

fertilizer  experiments 425, 724 

for  poultry,  Me 269 

pigs,  Fla 874 

U.S.D.A 569 

seed  cake,  effect  on  composition  of 

milk 75 

phytin  content 966 

selection.  Can 26 

varieties 430 

Can 27 

Raspberries — 

analyses 163 

as  affected  by  oxygen,  U.S.D.A 542 

breeding  experiments,  Alaska 35 

Can 36,340,1140 

N.Y. State 1041 

S.Dak 440 

cold  storage,  U.S.D.A 542 

culture  experiments,  Can 340 

fertilizer  experiments.  Mass 226 

NJ 645 

insects  affecting 158 

irrigation  experiments,  N.J 645 

varieties.  Can 36, 340 

NJ 645 

S.Dak 440 

for  Oregon,  Oreg 38 

new,  N .Y.State 1041 

Raspberry- 
jam,  analyses 61 

examination 210 

juice,  analyses 357 

examination  and  valuation 259 

investigations 460 

sirup,  analyses 357 

examination  and  valuation 259 

weevils,  remedies 158 

Rations,  army,  in  the  Philippines 1062 

various  countries 563 

for  cows.  Mass 1074 

lambs,  Wyo 266 

Rats,  albino,  as  affected  by  lack  of  food 171 

as  affected  by  meat  diet 461, 768 

destruction 157, 351, 963, 1053, 1155 

U.S.D.A 157 

inheritance  of  color  patterns 350 

rabid,  vinilence  of  saliva  of 688 

transmission  of  plague  by 583 

Rattlebox,  germination  experiments,  Mass.  246 
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Reclamation  Service.     (See  United  States 

Geological  Survey.) 
Red  clover.     (See  Clover,  red. 

gum  diseases,  notes,  U.S.D. A 550 

strength  of 43 

lead  as  an  insecticide.  Me 956 

spider,  notes 659, 858 

Md 452 

Redondite,  fertilizing  value,  R.I 125 

Redtop,  culture  experiments,  Alaska 24,25 

fertilizer  experiments,  R.I 125 

Reductases  in  milk: 778 

Redwater.     (See  Texas  fever.) 

Rhodesian.     (See  African  coast 
fever.) 

Refractometer,  Abbe,  use  in  sugar  analysis.  1010 

Refrigeration,  bibliography,  W.Va 1077 

Rennet,  action  as  affected  by  heating 681 

effect  on  casein 77, 177 

preparation 375 

use  in  cheese  making.  Can 74 

Rennin,  action  as  affected  by  alkalis 777 

Reptiles  of  the  Transvaal 755 

Reservoirs,  linings,  tests,  Cal 584 

U.S.D.A 995 

loss  from,  by  seepage,  Cal 584 

Resorcin  as  a  milk  preservative 178 

Respiration — 

apparatus,  Pettenkofer,  tests 1063 

calorimeter,  description,  U.S.D.A 971 

experiments  with  sheep 1167 

steers,  Pa - 867 

U.S.D.A 866 

Ehabdospora  caespitulosa,  notes 659 

coffex,  notes 657 

oxycocci  n.  sp.,  description...  446 

Rhagoletis  cerasi,  remedies 55 

Rhipicephalus  annulatus,  anatomy  and  his- 
tology    355 

decoloratus,  remedies 684 

sanguineus,  notes 481 

Rhizohius  ventralis,  notes 760 

RMzoctonia  riolacea,  notes 151 

Rhizomys    splendens   injurious    to    rubber 

plants 1155 

Rhizosphxra  abietis,  notes 155 

Rhode  Island- 
College,  notes 196,  495, 797 

Station,  notes 96, 196, 293,  495, 1196 

Rhodesian   redwater.     (See   African  coast 
fever.) 

Rhododendron  cankers,  studies 755 

Rhodoneura  myrtcea  fenestrata  injurious  to 

rubber 760 

Rhubarb,  fertilizer  experiments,  Mass 226 

forcing  with  ether,  N.J 645 

Vt 235 

Rhus  spp.,  notes 129 

Rhynchophora  spp.  of  the  United  States 1157 

Rhynchophorus  phoenicis,  notes 1159 

Rhytisma  spp.,  notes 156 

Rice,  analyses 163 

as  a  cause  of  beri-beri 1164 

affected  by  naphthalin 325 

bran,  analyses,  Conn.State 867 

La 867 

Tex 564 
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Rice  bran,  analyses,  Wis 970 

phytin  content 966 

brusone,  investigations 751, 956 

culture  experiments,  U.S.D.A 391 

in  Arkansas,  Ark 941 

Surinam 434 

fertilizer  experiments 321, 434 

flour,  detection  in  wheat  flour 166, 706 

for  poultry,  Mass 270 

gluten,  analyses 1166 

ground,  analyses,  Conn.State 867 

industry  in  the  United  States 166 

statistics 434 

meal,  analyses.  Can 969, 1167 

Tex.... 564 

digestibility 67 

notes 390 

phosphorus  in 59 

polish,  analyses.  La 867 

Tex 564 

varieties 1031 

Hawaii 429 

Richardsonia  scabra,  notes,  U.S.D.A 230 

Ridgway,  F.,  biographical  sketch,  U.S.D.A.  1112 

Rinderpest,  control  in  Bengal  and  Assam. . .  982 

Russia •  282 

the  Philippines 184 

immunization 380 

prevalence  in  Bengal  and  As- 
sam , 983 

serum,  preparation 579 

treatment 781 

vaccination. w 380 

Ringworm  fungus,  notes 1184 

River  discharges,  treatise 512 

systems  of  Central  Spain 89 

Rivers  of  Appalachian  region,  U.S.D.A 1043 

pollution  by  sewage 116 

Rivoltasia  bif areata,  notes,  U.S.D.A 454 

Roaches,  remedies,  N.J 161 

Roads,  construction,  U.S.D.A 285,491,690 

improvement,  U.S.D.A.  285,486,491,1189 

lessons  on,  U.S.D.A 793 

macadam,  construction,  U.S.D.A..  386 

wood,  in  the  Ilarz  Mountains 1046 

Roaring,  treatment 199 

Robertson,  J.  W.,  biographical  sketch 792 

Robinia,  fertilizer  experiments 119 

Robins,  economic  status 857 

feeding  habits 856 

Rock  phosphate.     (See  Phosphate.) 
Rocks — 

analyses 116 

carbonate,  methods  of  analysis 209 

decomposition  products 1014 

examination  and  classification,U.S.D.  A.  385 

feldspathic,  fertilizing  value 1021 

U.S.D.A...  322 

volcanic,  studies 392 

weathering,  investigations 315 

Rodents,  injurious  to  plants 1155 

Roestelia,  new  species,  descriptions 754 

Rongalite,  effect  on  saccharine  products 295 

Roentgen  rays,  effect  on  olive  oil 1162 

use  in  meat  inspection 378 

Root  crops  as  affected  by  fertilizers 826 

culture,  U.S.D.A 592 
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Root  crops,  culture  experiments,  N.J ()3G 

Nev 430 

fertilizer  experiments 820, 827, 921 

food  value,  U.S.D.A 1(14 

for  forage,  N. Y.Comell 136 

pigs,  U.S.D.A 569 

'harvesting,  N. Y.Comell 137 

liming  experiments 827 

seed  selection.  Can 26 

varieties 827 

Can 939 

,     U.S.D.A 592 

drugs,  .Vmerican,  U.S.D.A 529 

gall  weevil,  notes 451 

maggot,  life  history . : 554 

remedies.  Can 52 

Mass 252,758 

N.J 1054 

space,  effect  on  plant  growth 225 

Root  tubercle  bacteria — 

as  affected  I)y  drying,  Del 421 

culture  experiments 420 

fixation  of  nitrogen  by 519 

investigations 120, 519, 528 

studies 420, 518 

Roots,  galvanotropic  irritability 527 

oxidizing  power 822, 1019 

toxic  excretions  by 527, 822 

Rose  apple,  polyembrj-os  in 127 

bug,  notes 857 

chafer,  notes,  Me 756 

N.J 661,1054 

diseases,  treatment 856 

leaf  beetle,  notes,  Del 451 

powdery  mildew,  treatment,  N.C 150 

scale,  notes.  Term 55 

slug,  notes,  Mont 157 

Roselle,  culture  and  use,  U.S.D.A 441 

experiments,  Hawaii 438 

disease,  notes,  Fla 654 

U.S.D.A 441 

insects  affecting,  U.S.D.A 441 

Rosemary  for  sand-binding  purposes 1045 

Roses,  culture. . .' 846 

essence,  manufacture 846 

insects  affecting 557 

variations  in 650 

varieties  for  Oklahoma,  Okla 147 

resistant  to  mildew 342 

Rosin  industry,  statistics 951 

Ro-slrcUa  coffer,  notes 753 

Rotation  experiments 227, 638, 934 

Ala.Canebrake 1134 

Can 9,39 

Kans 133,432 

Md 824 

Miss 429 

N.J 635,1031 

Okla 135 

U.S.D.A 634 

Wis 132 

of  crops,  economic  factors  in 287 

on  worn  lands.  111 118 

Roup,  symptoms  and  treatment 284 

Rubber,  analyses 1149 

Assam,  lapping  experiments 1046 


I'ajro. 

Rubber,  Castilloa,  sooty  mold,  notes 957 

Ceara,  coagulation 1047 

in  Hawiiii 148 

culture  experiments 944  953 

Hawaii 438 

in  Bengal  and  Assam 148 

Bunna 949 

Hawaii 148 

Mexico       and      Central 

America 1148 

diseases,  notes 50 

from  Paramcria  glandulifera 44 

Funtumia,  tapping 150 

industry  in  Bahia 1046 

Federated   Malay 

States 850 

French  West  Africa. . .  653 

New  Caledonia 850 

northern   Mexico 653 

Portuguese  India 953 

statistics 150 

insects  affecting 452, 760, 962 

Para,  analyses 1149 

in  Singapore 44 

notes 1046 

variations  in 746 

plant,  tuberous,  in  West  Africa 345 

plants,  destruction  by  rodents 1155 

distribution  from  Kew  Gar- 
dens    1047 

in  South  Madagascar 345 

parasitic  fungi  of 658 

tapping  experiments.  148,344,444,850,949 
tree,  new  species,  description  . .  1046, 1047 

trees,  damaged,  renewal 653 

variations  in 746 

Ruminants,  utilization  of  betain  by 70 

Rural  depopulation  in  Germany 586 

Great  Britain 88 

Hungary 88 

West  Virginia 387 

economics,  treatise 691 

progress,  book  on 1087 

conference  on 100, 197 

Russell,  H.  C,  biographical  sketch,  U.S.D.A  710 

Rusts,  effect  on  forage  plants 346 

notes 1149 

{See  also  Corn,  Wheat,  etc.) 
Ruta-bagas.    (See  Swedes.) 

Rye,  alcohol  extracts  of 808 

analyses,  N.Y.State 564 

as  a  cover  crop,  Can 1140 

forage  crop,  N.J 635, 1030 

bran,  analyses,  Conn. State 867 

N.J 66 

breeding  experiments 427, 838 

culture  experiments 639, 1 130 

Alaska 25 

Kans 134 

N.Y.Cornell 320 

Utah 329 

effect  on  egg  production,  N.C 571 

feed,  analyses.  Conn. State 867 

Mass 1005 

N.J 66 

mixed,  analyses,  U.S.D.A 1064 
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Rye,  fertilizer  experiments 424, 425, 

522,523,717,834,920 

N.J 934 

flour,  analyses,  Wis 970 

fermented  food  from 105 

reaction 412 

forpigs,  U.S.D.A 509 

grass,  digestibility 1006 

fertilizer  experiments 425, 731 

French,  culture  experiments 1060 

structure  as  affected  by  ferti- 
lizers    834 

ground,  analyses,  N.J GO 

growth  as  affected  by  depth  of  plant- 
ing   731 

middlings,  analyses ^ 771 

Conn.  State 807 

N.J 06 

Wis 970 

notes 390 

phosphorus  in 59 

prices  of,  for  three  centuries 91 

smut,  treatment,  N.C 1194 

statistics 90, 092, 891 

U.S.D.A 1138 

varieties 327,039, 1031 

Alaska 25 

Can 27, 938, 1132 

Kans 134 

yields  on  dry  farms,  Mont 130 

Sabak  of  Upper  Egypt,  analyses 418 

Saccharin,  polarization 1007 

Saccharinate,  alkali,  polarization 1007 

Saccharomyces  equi  as  a  cause  of  nasal  ulcer- 
ation   1185 

Saccharose,  detennination  in  bagasse 1010 

occurrence  in  grapes 128 

Saffron,  effect  on  digestive  enzyms 700 

Safranin  as  a  test  for  carbohydrates 508 

Sailors,  diet  of,  in  various  countries 564 

Sainfoin  root  rot,  notes 151 

Saissetia  nigra  affecting  rubljer 962 

Salicylates,  effect  on  digestion 261 

Salicylic  acid  as  a  milk  preservative 178 

determination  in  milk 308 

effect  on  digestion 261 

Saliva  of  dogs,  rabies  virus  in 279 

Salivary  glands.  Negri  corpuscles  in 382 

Salsify,  breeding  experiments,  N.J 646, 1040 

smut,  notes 350 

Salt  as  a  denaturing  agent 109 

effect  on  activity  of  yeast 127 

milk  coagulation 777 

secretion 778 

plants 1020 

toxicity  of  soils,  U.S.D.A 14 

fertilizing  value 228, 1022 

flocculating  power 1119 

for  domestic  animals 277 

industry  at  Stassfurt 221 

iron  content 459 

nitrous  anhydrid  in 764 

solutions,   effect   on   soil    carbonates, 

U.S.D.A 819 

Saltbushes,  digestil)ility,  Colo 770 

varieties,  Ariz 1135 
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Salton  Sea,  relation  to  climate,  U.S.D.A 413 

Saltpeter,  Chile.     {See  Nitrate  of  soda.) 

fertilizing  value 025 

poisoning,  treatment 781 

Salts,  alkali,  effect  on  milk  coagulation 777 

effect  on  plants 1025 

flocculating  power 1119 

in  alkali  soils,  soluljility 821 

nutrient  and  balanced  solutions  of. . .  933 
San  Jose  scale — 

distribution  in  North  Carolina 550 

in  Maine .' 352 

investigations 756 

notes 53, 352, 758 

Can 1150 

S.C 859 

Tenn 55 

Vt 255 

remedies 52, 158, 553, 556, 758, 860 

Can 959 

Conn.Storrs 002 

Fla 660 

Md 859 

Mich 56 

N.J 655, 661, 1054 

N.Y. State 961 

Sand-binding  experiments  in  Gascofty 1045 

cherry  as  stock  for  peaches,  N.J 1037 

Sandalwood,  insects  affecting 1159 

root  parasitism  of 755 

Sands,  shifting,  prevention 11 

Sanitation,  relation  to  dairying 1075 

malaria 392 

Santalum  album,  root  parasitism  of 755 

Sarcophaga  caridei  n.  sp.,  description 162 

Sarcophagidee,  destruction  ( f  organic  mat- 
ter by 56 

Sassafras  heart  rot,  notes 550 

Sauerkraut,  examination 1163 

manufacture 960 

Sausage,  binding  material  in 400 

examination 1163 

Me , 1002 

mixtures,  adulteration,  detection.  705 

Sawfly,  notes 552 

Me 756 

U.S.D.A 455          • 

parthenogenesis  in 557 

Sawmills,  statistics,  U.S.D.A 243 

Scabies.     {See  Cattle,  Dog,  Horse, and  Sheep 
mange  or  scab.) 

Scale  insect,  new,  description 55 

insects,  eatingby birds,  U.S.D.A......  251 

injurious  to  date  palms,  Ariz.  759 

notes 556, 659, 961 

Mass 758 

Md 452 

of  Japan II57 

remedies 858 

Del 1057 

Fla 060 

Mass 252 

San  Jose.     (See  San  Jose  scale.) 

West  Indian,  notes,  Fla 600 

Scales  for  weighing  colonics  of  bees 350 

Scallops,  examination,  Me 1062 


INDEX   OF  SUBJECTS. 


1297 


Page. 

Scarlet  fever,  transmission  by  milk 1175 

Scaurus  tristis,  myxomycete  parasite  in 903 

School  farm  for  children  at  Jamestown 994 

league,  international 1193 

farms,  practical  instruction  in 093 

for  bee  culture 200 

garden  work  in  Salem 1193 

the  West  Indies 389 

gardening,  notes 291 

gardens, l)ibliography 791 

educational  value 193, 093 

in  Canada 193 

Can 1193 

Cleveland 491 

Denmark 193 

Lynn,  Mass 193 

Nova  Scotia,  Can 93 

various  countries 791 

notes 389,399 

grounds,  improvement 193, 491, 1090 

rural,  planting  plans  for. . .     1193 

luncheon,  notes 670 

Schools- 
agricultural.  (Sec  .\gricultural  schools.) 

army  training,  for  l)akers  and  cooks 1062 

county,  in  Michigan 590 

dairy,  in  Switzerland 891 

elementary,  agriculture  in. . .  192,  490,  792, 892, 

994, 1090 
U.S.D.A..  91,290 

cookery  in 491 

dairy  lessons  for 390 

forestry  in,  U.S.D.A 892 

grain-judging  contests  in . .      491 

nature  study  in 193 

for  domestic  science  in  Moravia 694 

meadow  culture  in  Bohemia 093 

forest  apprentice,  in  Prussia 093 

high,  agriculture  in 91 ,  192, 197, 590, 092, 

093,891,899,994,1192 

Can 1193 

industrial  education  in 191 

instruction  in 792 

rural,  agriculture  in 92,191,197,490 

improvement 197, 590 

nature  study  in 92, 192 

Schoyu,  analyses 906 

Science,  experimental,  in  high  schools 792 

farmer's  debt  to , 489 

relation  to  agriculture 095 

commerce 710 

Scientific  Congi-ess,  Pan-American 798 

Sclcrospora  graminicola,  description 152 

Sclcrostomes  extract,  effect  on  blood 887 

Sderostomum — 

armalum,  prevalence  in  North  Dakota . .        79 

equinum  extract,  effect  on  blood 887 

Sclerotinia  libertiana,  notes 447, 955 

Fla 034 

spp. ,  notes 957 

trifoliorum,  notes 340, 851 

Scolytu.1  multistriatus,  notes "    253 

Score  card  for  com 390, 1091 

Idaho 332 

cotton .390 

pigs 1092 
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Score  card  for  poultry 390 

Scours  in  calves,  treatment,  Va 870 

Screenings,  analyses 771 

Can 08,969 

Scurfy  bark-louse,  notes,  Can 1156 

scale,  notes .352 

Del 54 

N.J 661 

Tenn 55 

Scurvy,  studies 1165 

Scutellista  cyanea,  notes 1159 

Sea  water,  effect  on  plants 727 

soils... 516 

Seaweeds,  calcium  and  magnesium  oxids  in.  129 
economic,  of  Hawaii,  Hawaii..  457,492 

pentosan  content 2.59 

Secale  cereale,  self-sterility 23 

Sedum  spectabile,  studies 529 

Seed  beds,  preparation,  Colo 995 

coats  of  Leguminosa),  hardness 642 

permeability 426 

infection  by  smut  fungi 750 

inoculation,  progress  in 120 

testing  station  at  Aynsome 695 

Seeding,  notes,  U.S.D.A '. 19'4 

Seedlings,  juice  of,  toxic  properties. 822 

Seeds,  absorption  of  salts  by,  Wyo 224 

acclimated,  Colo 995 

adulteration ■.  310 

as  affected  by  soaking 722 

distribution,  Alaska 35 

N.Dak 1036 

in  the  Gold  Coast 944 

dry,  peroxidase  in 931 

examination 412 

farm,  dodder  in,  U.S.D.A 435 

germination— 

as  affected  by  fluorids 392 

light 22 

treatment 152 

experiments 726, 892 

Mass 1036 

tests,  suggestions  for 193 

imports,  U.S.D.A 529 

inoculation  experiments 17, 624 

progress  in 1120 

inspection.  Me , 1036 

in  Germany 592 

preservation  as  affected  by  humid  air  829 

selection,  Ariz 1194 

separation,  methods,  Mass 1036 

treatment  for  insect  pests 857 

vitality,  Conn.  State 235 

bibliography 426, 427 

weed,  for  poultry.  Can 72 

Seepage  from  canals,  Idaho 385 

U.S.D.A 285 

prevention,  Cal 584 

Seismic  observations  at  Havana 916 

Seismograph,       universal,       requirements, 

U.S.  D.  A 915 

Seisraologicalpublicationsof  Japan,  U.S. D..\  10 

Society  of  America,  U.S.D.A.  10 

Seismology,  promotion  of,  U.S.D.A 10 

Senecio  root  rot,  notes 151 

Sensations,  utilization  in  meteorology 114 
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mules 481 
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parasitica,  notes 754 

spp.,  notes 659 

Sera,  curative,  government  control 78 
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inoculation  experiments 638, 721 

Sesame,  bacterial  diseases 851 

oil,  detection  in  olive  oil 1162 
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Setaria  italica,  analyses 1166 
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disposal  in  France 116 

Nottingham,  England.  919 
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methods 415 
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louse,  description 885 

lungworms,  notes 278 

treatment 1084 

notes,  Wyo 566 

parasites,  notes 1184 
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Silver  nitrate,  quantitative  synthesis 610 

Siphonophora  pelargonii,  notes 659 

Sirex,  habits  and  life  history 160 

Sirup,  cane.     {See  Cane  sirup.) 

Sirups,  determination  of  moisture  in 295 

methods  of  analysis 614 
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for  calves 171, 468, 675 
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pigs 171 

pasteurization,  methods,  Wis. . .  178 

pasteurized,  feeding  value.  Wis. .  178 

spread  of  tuberculosis  by 979 

Wis  . .  79 
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Skins  infected  with  anthrax,  disinfection. . .  38:3 

Sky  larks,  feeding  habits,  changes  in 1053 

tints,  notes,  U.S. D.A 212 

Slag.    (See  Phosphatic  slag.) 
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improvement      in     Great 

Britain 675 
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radioactivity  of 713 
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specific  gravity,  U.S.D.A 916 
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in  Great  Britain 712 

Soap,  detection  in  bakers'  goods 458 

determination  in  zwieback 308 
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solution,  effect  on  soil  bacteria 625 

Society  of  southern  industrial  classes,  report  592 

Soda,  determination  in  feldspar 408 

lime,  methods  of  analysis 296 
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/3-naphthol  as  a  milk  preservative 178 

benzoate  as  a  milk  preservative 178 

detection  in  meat 308 

effect  on  digestion 179 

chlorid.    (See  Salt.) 
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determination  in  silicates 1109 

fluorid  as  a  milk  preservative 178 

effect  on  crops 831 
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salts  as  affected  by  calcium  sulphate, 

U.S.D.A 526 
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manure 421, 422 

various  substances 625 
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effect  on  plants 520 
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review  of  investigations, 

U.S.D.A 517 

biology,  bibliography,  Vt 318 

relation  to  fertilization,  Vt 318 

carbonates,  solubility,  U.S.D.A 819 
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as  affected  by  manures,  U.S.D.A. . .  822 

straw  manure 119 

determination 410 

factors  affecting,  U.S.D.A 117 

investigations 417, 516, 720 
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Ohio 315, 720 
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N.J 1017 
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progress  in 120,1120 
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methods 1117 

wire-basket  method 516 
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conservation 1015 
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preparation 409 
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studies 18 

studies 15, 18 

sulphur  requirements 1022 
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Solanums,  grafting  experiments 37 
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and  use,  U.S.D.A 31 
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studies,  U.S.D. A 1051 

Sphxro-stilbe  coccophila,  notes,  Fla. 660 

Sphxrotheca  humuli,  notes 1049 

mail,  notes 448, 853 
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Spirochetosis,  prevalence  in  India 578 

Spiroptera  as  a  cause  of  stomach  lesions 581 

tumors  in  horses  . .  83 

Spleen,  edibility 459 

role  in  trypanosome  diseases 478, 578 
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refuse,  analyses,  Can 930 

fertilizing  value.  Can 930 

root-rot,  notes 151 

suck  fly,  notes 960 

Sumatra,  culture  under  shade,  Pa 838 

varieties,  Hawaii 429 

new,  U.S.D.A 233 

yields  in  Kentucky,  Ky 35 

Tomato  bacterial  rot,  studies,  Mass <9 

black  rot,  notes,  Can 954 

diseases,  notes 439 
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analyses "65 
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culture  experiments.  Miss 437 

treatise 439 
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fertilizer  experiments,  R.I 125 

forcing  experiments,  N.J 045 

grafting  experiments,  N.J 1040 
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inoculation  experiments 726, 832 

insects  affecting 439,961 

Fla 853 

irrigation  experiments,  N.Mex 384 

marketing  experiments.  Miss 435 

N.J ■ 645 

pollination  experiments,  Mich 046 

N.J 1041 

U.S.D.A 995 

propagation  from  cuttings,  N.J 646 

pruning  experiments.  Can 943 

ringing  experiments,  N.Y. State 37 

seedless,  notes,  U.S.D.A 194 

spraying  experiments,  N.J 655 

varieties.  Can 943 

Mont 337 

N.J 645 

resistant  to  disease 1048 

Tomicus  spp.,  notes 664 

Topographical  survey  of  Louisiana 514 
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Tornado  at  Maple  Plain,  Minn.,  U.S.D.A...  413 

Parkersburg,  W.  Va.,  U.S.D.A.  413 

Wills  Point,  Tex.,  U.S.D.A 212 

in  Florida  of  Apr.  5,  1907,  U.S.D.A  10 

Tortrix  viridana,  notes 959 

Torula  kefir,  notes 980 

sphxrella,  notes 550 

Toxemia,  mammary,  notes 785 

Toxicology,  veterinary,  treatise 180 

Toroptera  grarninum ,  notes,  Okla 1054 

studies,  U.S.D.A 452 

Tracheotomy,  taking  samples  of  sputum  by.  182 

Trama  troglodytes,  notes 555 

Trametes  sp.,  notes,  U.S.D.A 550 

Tree  crickets,  notes 352 

diseases,  notes 247,550 

roots,  effect  on  wheat 17 

seeds,  germination  experiments 343 

surgery,  description 945 

Trees,  algerol)a,  culture 773 

as  affected  by  carliolineum 1048 

frosts 442,1148 

gas.  Mass 246 

U.S.D.A 894 

insecticides,  Mass 246 

temperature.  Can 943 

ascent  of  water  in 324 

banding,  notes 859 
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British,  treatise 846 

culture 945, 1091 
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effect  on  plants 1026 
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fertilizer  experiments 847 
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foreign,  for  Europe 1043 
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growth,  notes.  Can 944 
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light  requirements 1043 

manna,  culture 545 

mensuration  tables  for,  U.S.D.A 746 
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of  Barres,  France 444 

Colorado,  bibliography 148 
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Geneva ■  443 

Great  Britain  and  Ireland,  book..  544 

New  Jersey,  N.J 43 

North  America,  handbook 745 

Switzerland,  treatise 544 

Western  Australia 148 

ornamental,  notes,  Mont 337 

planting,  Ariz 1194 

for  profit 1045 

in  Algeria 343 

Winnebago  Co.,  Ill 193 

radial  increment  of 342 

relation  to  birds  and  insects 945 
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insects  affecting 351 

U.S.D.A 194 

varieties  for  Oklahoma,  Okla 147 

Trichina,  description,  U.S.D..\ 82 

inspection  in  Germany 185, 581 

Trichinosis,  prevention,  U.S.D..\ 82 
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Trifolium  spp.,  propagation,  U.S.D.A 229 

Truffles,  culture,  treatise 1141 

Trypanosoma  brucei,  notes 279, 478 

cazalboui,  notes 578 

dimorphon,  notes 279, 477 

transmission 478 

equiperdum,  notes 83 
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French  Guinea 279 

horses 279 
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crises  in 882 

notes 279, 1100 
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transmission 478, 782 

treatment 478, 1081, 1182 

infection,  studios 278 
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Tsetse  flies,  studies 1160 
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by 478 

Tsetse-fly  disease,  treatment 379 

Tuart,  strength  of 43 
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destruction  in  milk 477 
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of  different  origin,  studies 782, 783 
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government  control 78 
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diagnosis 182 

discussion,  N.Dak 377 
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eradication 680 

relation  to  human  health 1177 

r6Ic  of  alcohol  in 80 

sources  of  infection 979 
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eradication 199 
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and  animal,  relation 181, 984 

review  of  literature 476 
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immunization 182, 183, 
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mammals  and  birds 784 
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notes 278, 781 
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present  knowledge  of 883 
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Italy 281 
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studies 182 

relation  to  ventilation 199 
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meat,  disposition 477 

tissue,  absorption  of  iodin  by.      182 

Tuckahoe,  description.  Can 953 

Tulip  scale,  notes.  Mass 758 

smut,  notes 350 

Tumors,  inflammatory,  in  horses 83 

paper  on 199 

Tunas,  food  value,  N.Mex 558 

U.S.D.A 5.09,894 

Turkeys,  blackhead  of,  R.I 787 

U.S.D.A 689 

Turmeric,  culture 336 

effect  on  digestive  enzyms 766 

Turnip  black  rot,  notes 347 

soft  rot,  notes,  Can 46 

Turnips- 
analyses,  Can S69 

culture  experiments,  N.Y.Cornell 138 

Utah 329 
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fertilizer  experiments 221, 516 

N.Y. Cornell 136 
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for  cows 1074 
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pentosan  content 259 

varieties.  Can 1132 
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yield  as  affected  by  weather 414 

Turpentine  industry,  statistics 951 

Turtles,  raising  in  Japan 73 

Tussah,  notes 58 

Tussock  moth,  notes 1156 
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Conn. State 1053 

N.J 661 

white-marked,  notes 355 

Twigs,  ringing  investigations 8.33 
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Tympanites,  acute,  treatment 576 
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rosse,  notes 557 
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Tyrosln,  effect  on  wheat  seedlings 1129 

Udo  blight,  notes,  N.J 1048 

breeding  experiments,  N.J 646 

Uncinula  americana,  notes 349 
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mildew.) 
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Bureau  of  Animal  Industry — 

poultry  investigations 496 
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report 995 
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notes 496 

report 291 
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report  of  Secretary 291, 1092 

reports 1092 

Weather  Bureau.     (See  Weather  Bu- 
reau.) 
United  States  Geological  Survey- 
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U.S.D.A....  285 

University  of  Tennessee,  centenary 1192 
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digestion 706 
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nitrogen  content  as  affected  by  diet. .  561 

reactions  as  affected  by  creatinin 168 

Urocystis  occulta,  notes 446 

spp.,  notes 350 
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Urticaria  in  horses 576 

Vstilago  dura  n.  sp.,  notes 346 

e.sculenta,  description 152 

panici  miliacei,  treatment 247 

spp.,  methods  of  infection  by 751 

notes 350 

violacea ,  notes 446 

Ustilina  sp. ,  description 154 

Utah  College,  notes 97, 999, 1196 

Station,  notes 97, 999, 1196 

Vaccines,  control 685 

Vaccinium  vitisidaa,  culture  experiments, 

Alaska 35 

Vaginitis,  contagious  in  cows 380 

treatment 82, 781 

diphtheritic,  in  cows 785 

notes 278 

Valsa  leucostoma,  notes 249, 449 

Vanessa  cardui,  notes 555 

Vanilla,  culture  experiments,  Hawaii 438 

Vapor,  atmospheric,  expansion  and  com- 
pression, U.S.D.A 10 

Variation  and  heredity,  address  on 99 

V'ariola,  ovine  and  caprine,  transmission. . .  185 

Varnishes,  notes 1112 

Vegetable- 
colors,  solubility  and  extractive  value. .  811 

diseases,  notes 247, 750 

Tex 538 

foods,  analyses 259 

Growers'  Association,  Ontario 337 

physiology  and  pathology,  Ariz 1194 

products,  notes 531 
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Vegetables — 
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as  affected  by  sulphur  dioxid 964 

breeding  experiments,  N.Y. State 1041 

canned,  cause  of  spoiUng 667 

canning  and  preserving 166, 357 

Chinese,  culture  experiments,  N.J 646 

composition  and  nutritive  value 163 

culture,  Tex 538 

experiments 539 
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Can 35,1141 
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Egypt 539 
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Tex 538 

treatise 9G0 
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Velvet  beans,  notes,  U.S.D.A 230 
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report  of  director 291 

University,  notes 293, 495, 999, 1097 
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Vetch  as  a  green  manure 1122 
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culture  experiments,  N.J 636 

Va 532 

disease,  notes 448 

fertilizer  experiments.  Miss 428 

N.J 934 

hairy,  analyses,  N.J 671 
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Norway 576 

Paris 1181 
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spp.,  notes 129 

Vicianin  in  seeds  of  plants 129 

Vigna  spp.,  notes,  U.S.D.A 232 

Village  improvement  societies,  organization  341 

Vinasse,  preparation  as  a  feriilizer 125 

Vinca  as  affected  by  tension 23 

Vinegar,  cider,  analyses,  N.Y.  State 709 

examination.  Me 1062 

judging 613 

making,  directions  for 357 

from  Kieffer  pears 375 

notes 460 

production,  quick  process 980 

Vines,  culture 945 

varieties  for  Oklahoma,  Okla 147 

Vineyards.     {See  Grapes.) 

Viola  spp.,  notes 728 

Violet  root-rot,  notes 151 

smut,  notes 350 

Violets,  breeding  experiments 728 

Virginia  College,  notes 97,197,394,495,696,797 

Station,  notes 97, 293,  495, 696 

Viticultural  Experiment  Station  at  Juazeiro  144 

Voandzeia  sublerranea,  analyses 165, 1166 

Voit,  Carl  von,  biographical  sketch 607 

Volutella  frwti  n.  sp.,  description 50 

Vorticella,  notes 552 

Walnut  bacterial  diseases,  notes 750 

Walnuts,  Persian,  culture  in  Maryland,  Md.  1145 

Wandoo,  strength  of 43 

Washington — 

College,  notes 293, 1197 

Station,  announcements 894 

notes 97, 293, 496, 595, 798, 1197 

Wasps,  boring,  notes 663 

wood,  habits  and  life  history 160 

Water- 
analyses  513 

Mass 276 

Oreg 66 

analysis,  logarithmic  factors  for 507 

methods  of  stating  results 809 

standards 507 

ascent  in  trees 324 

bacteria  in,  significance 714 

cress  leaf  beetle,  notes,  U.S.D.A 159 

sowbug,  notes,  U.S.D.A 158 

determination  in  butter 112 

Can 1110 


1312 


EXPERIMENT  STATION   EECORD. 


Water— Continued.  Page. 

determination  in  butter,  Wis 708 

apparatu.s  for.  113 
dairy  products,  Can.  74,1178 

foods 295 

proteids 7 

sugar-liouse  products.  613 

distilled,  effect  on  plants,  U.S.D.A 14 

drainage.     {See  Drainage  water.) 

duty  of,  in  irrigation,  U.S.D.A 285 

eSect  on  composition  of  plants 930 

soil  carbonates,  U.S.D.A 819 

phosphates,  U.S.D.A 118 

tobacco,  U.S.D.A 413 

wood 951 

U.S.D.A 442 

evaporation  and  percolation. 712 

from  fruit  trees 945 

water  surfaces, U.S.D.A  1112 

heat  of 610 

U.S.D.A 704,711 

studies,  U.S.D.A 413 

filtr.ition,  studies 1115 

ground,  as  affected  by  forests 618, 1043 

in  Hamburg 115 

handbook 415 

hardness,  determination 411 

hot,  effect  on  germination  of  seeds 152 

humus  substances  in 1115 

hyacinth,  feeding  value 170 

hydrologic  study 415 

improvement  by  filtration 1013 

investigations,  bibliography 618, 815 

lilies,  culture 744 

lime,  and  nitric  acid,  equilibrium 221 

methods  of  analysis 110. 506 

movement  in  soils 716 

U.S.D.A 1113 

Nile  River,  analyses 1013 

oxygen  content 1013 

pollution,  detection 1013 

power  in  Appalachian  Mountains,    U.S. 

D.A 1042 

north-central  Wisconsin 713 

use  in  manufacture  of  nitrates 1023 

pure,  notes,  U.S.D.A.. 194 

•  treatise 213 

puriflcation  by  electricity 415 

investigations 1013 

methods  of  stating  results..  809 

notes 714 

principles  of 415 

radioactivity  of 213 

rain.     (See  Rain  water.) 
resources— 
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Neljraska 816 
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Water— Continued.  Page. 

sea.     (See  Sea  water.) 

sewage,  purification 815 

solutions,  interaction  with  minerals 409 

sterilization,  apparatus  for 019 
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in  Alaska 115 
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surfaces,  evaporation  from 617 
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northern  Louisiana 115 
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Waterfowls,  raising 1172 

Watermelon  wilt,  notes,  N.C 151 

Watermelons- 
breeding  for  disease  resistance,  N.C 151 

culture  experiments,  N.Mex 337 

U.S.D.A 228 

varieties,  N.Mex 337 
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Watersheds  of  Southern  Appalachian  and 
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records,  normals  in,  U.S.D.A 10 
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report  of  chief,  U.S.D..\ 015 
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importance  to  farmers 113 
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use  of  upper-air  data  in,  U.S.D.A. . .  710 

forecasts,  fake,  U.S.D.A 212 

in  Gennany 311 

Great  Britain 510 

value,  U.S.D.A 212 

in  Scotland,  relation  to  east  winds 918 

Switzerland 311 

maps,  making  and  interpreting 792 

notes,  U.S.D.A 212 

observers,  cooperative,  U.S.D.A 212 

of  Baltimore 1113 

relation  to  fruit  industry,  Ala.Tuskegee  1039 

Gulf  stream,  U.S.D.A 212 

Pcronospora  viticola 1048 

ser\'ice  of  Germany,  U.S.D.A 413 

Jamaica,  U.S.D.A 413 
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teaching 915 

treatise 9, 1114 

variations  in,  cause 211 

Webworm,  fall  notes 252 

Can 959 

N.J 1054 

Weed  seeds,  analyses,  Can 1167 

examination,  U.S.D.A 1065 

for  poultry,  Can 72, 1167 

in  feeding  stuffs,  Vt 465 

Weeds,  control,  N.Dak 1036 

destruction 446 

efiect  on  yield  of  crops,  N.Y.Cornell  326 

in  Canada 738 

notes,  Can 1140 

(See  also  specific  plants.) 
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las    385 

Wells,  artesian,  in  Australia 513 

boring  apparatus,  description 513 

notes,  U.S.D.A 194 
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Station,  notes 294 
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experiment  field 390 
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phytin  content 966 
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breeding 427 

experiments 738, 1150 
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composition  as  affected  by  shade 435 

cost  of  hauling  from  farms,  U.S.D.A 286 
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N.Dak 27 

N.Mex 28 

Okla 391 

Utah 328 

Wyo 532 
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durum,  analyses,  U.S.D.A 235 
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various  factors,  U.S.D.A...  234 
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N.Dak 27 

Utah 328 
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ing    59 
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U.S.D.A 1064 
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R.I 317,318 
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temperature 345 

toxic  properties  in  soils,  U.S.D.A. .  117 
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inoculation  experiments 726 
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Nev 429 
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U.S.D.A 1064 
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midge,  control,  U.S.D.A 456 
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Can 1162 
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plantlets,  effect  on  toxic  compounds . . .  1019 

plowing  experiments,  Utah 329 
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U.S.D.A 1093 
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shorts,  analyses,  Ky 970 
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U.S.D.A 738 
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straw,  analyses,  Can 909 
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digestibihty  as  affected  by  caus- 
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111 1035 

Ind 1029 

Kans 132, 133, 134 

Mont 330 

N.Dak 27 
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Utah 328 
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classiflcation,  111 1036 

water  requirements.  Can 11 
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yield  as  affected  by  formalin.  Can 936 

maturity,  Can 1131 

tillers,  Kans 132 
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North  Dakota,  N.Dak 27 

Whey  albumin,  relation  to  coagulation  with 

rennet 177 

albumose,  formation 177 

for  poultry,  Can 72 

from  fat  cheese,  centrifuging 572 

pasteurization,  methods,  Wis 178 

pasteurized,  detection.  Wis 178 

Whirlwind,  vertical,  as  affected  by  air  cur- 
rent, U.S.D.A 10 

Whisky,  analyses 357 

composition  as  affected  by  storing.  295 

White  ants,  food  value 665 

notes 663 

remedies,  N.J 161 

fly,  eradication,  Cal 961 

Can 1156 

fungus  parasites  of,  Fla 660 

notes,  Md 452 

remedies 858 

Can 1160 

Del 451 

Mass 252 
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N.J 661 

remedies 52 

spot  kidney  in  calves 580 

Whitewash  as  a  wood  preservative,  N.J . .  645, 1037 

Willow  borer,  notes,  U.S.D.A 455 

curculio,  notes,  Conn. State 1053 

AViUows,  insects  affecting 1159 

Wind-breaks,  formation,  Colo 995 

good  weather,  at  Innsbruck 114 

measurements,  notes 510 

velocity  of,  as  affected  by  forests 616 

Winds,  Chinook,  notes,  U.S.D.A 10 
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ments   512 
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foehn,  notes,  U.S.D.A 212 
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analyses 163, 765, 1145, 1163 

artificial  aging 881 
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industry  in  Germany 543 

Portugal 991 

tne  department  of  Rhone  1144 

inspection  in  Germany 1062 
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directions  for 357 

discussion 780 

station  at  Haro,  report 648 

sulphurous  acid  in 980 

methods  of  analysis 810,1163 

notes 460 

quality  as  affected  by  grafting 739 

gray  rot 754 

sodium  content 460 

studies 648 

tests 543 

turbidity  of 179 

Winter  moth,  notes 451 

Wireworms  affecting  sweet  com,  Md 842 

notes,  Cal 759 

Md 452 

N.J 661,1054 

remedies,  Mass 758 

Wisconsin  Station,  notes 595, 897 

University,  notes. .  294, 595, 696, 798, 897 

Wolbling,  A.,  biographical  sketch 1100 

Wolves,  destruction,  U.S.D.A 51 

of  deer  by,  U.S.D.A..  156 

Women,  education  in  various  countries 591 

Wood  as  affected  by  water 951 

U.S.D.A 442 

ashes,  analyses,  Can 930 

effect  on  apples,  N.Y. State  ...  38,39 

examination.  Mass 222 

fertilizing  value 522 

Can 930 

Mass 226 

borers,  marine,  studies,  U.S.D.A 894 
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industry,  treatise 981 

notes 1112 

durability  and  decay 950 

effect  on  whisky 295 

exports  and  imports,  U.S.D.A 948 
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insects  affecting 442 

bibliography 442 

loss  of  weight  in  drying 343 
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production  in  New  York 1147 
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utilization,  U.S.D..\ 375 

wasps,  habits  and  life  history 160 

(See  also  Lumber  and  Timber.) 
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improvement,  S.C 41 
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